
Robert Morris University Honors Program 

2014 Honors Theses 





TABLE OF CONTENTS 

Initial Feasibility Study of an Anaerobic Digestion System for Robert Morris University 
Sarah Burns ............................................................................................................................................... 1-16 

Professional Athletes and Their Use of Social Media 
Kristen Garofalo ...................................................................................................................................... 17-38 

Analyzing Cultural and Experiential Factors Influencing American and International 
Undergraduate Students 
Gabriella Gasparich ................................................................................................................................ 39-62 

Life Insurance Pricing Competition and Simulation Research 
Carter Khalequzzaman ............................................................................................................................ 63-76 

An Intuitive Understanding of Social Security 
Kevin Klus ............................................................................................................................................. 77-102 

Development, Production, and Performance of Glengarry Glen Ross 
Josef Landon........................................................................................................................................ 103-122 

The Moneyball Application: A Statistical Analysis of Women’s Lacrosse 
Mackenzie Lawler ................................................................................................................................ 123-148 

An Analysis of Sportsbook Behavior and How to Profit 
Chris Ludwiczak .................................................................................................................................. 149-162 

Looking Through the Smoke: Electronic Cigarettes and Taxation 
Ellen Martin ........................................................................................................................................ 163-178 

Allegheny County Volunteer Fire Departments and the Issue of Consolidation 
Victoria Mikulan .................................................................................................................................. 179-206 

Social Impact Bonds and Credits: Funding for Social Profit  Organizations as Explored through the 
Public Library System  
Kayla Marie Newman .......................................................................................................................... 207-230 

The Making of: The Strip District: A Changing Society in the 1800s 
Rebecca Noal ....................................................................................................................................... 231-238 

The Relationship between Government Revenue and the Income Tax Rate 
Alexander Olijar .................................................................................................................................. 239-252 

Restless Legs Syndrome in Pregnancy: A Systematic Review 
Carley Padgett ..................................................................................................................................... 253-272 

Sarbanes-Oxley: America’s Financial Law 
James Rankin ....................................................................................................................................... 273-288 

The Development, Testing, and Design of a New Strategy Board/Card Game 
Philippe Rigaud ................................................................................................................................... 289-312 

Procalcitonin as a Future Biomarker for Diagnosing Bacterial Infections and Guiding Antibiotic 
Therapy in Patients  
Kayla Marie Newman .......................................................................................................................... 313-336 



 
Using Historical Quantitative Data to Rank Football Players in a Fantasy Football Atmosphere  
Alex Romano........................................................................................................................................ 337-360 
 
The Relationship Between Athletics and Business: Using Management Tools to Guide a Team 
Captain to Success 
Alexa Sarsfield ..................................................................................................................................... 361-376 

 
Retirement Education: A Necessity for Today’s College Students  
Jeffrey H. Siwik .................................................................................................................................... 377-400 
 
Sustainability: A Look at the Eco-Friendly Practices in Sports  
Jennifer Smith ...................................................................................................................................... 401-436 
 
Examining the Factors Associated with Recidivism   
Nathanael Tinik ................................................................................................................................... 437-448 
 
Mathography: The Creative Process of Combining Mathematics and Photography into an Activity 
Book for Middle School Students   
Jaclyn Wilson ...................................................................................................................................... 449-463 
 
 



 
 
 
 
 
 
 
 
 

Initial Feasibility Study of an Anaerobic 
Digestion System for Robert Morris 

University 
 
 
 
 

Sarah Burns 
 
 

Advisor: Dr. Tony Kerzmann 
 

 
  

 

 
 



 

 
  

2 
 



Abstract 
 Organic wastes produced by colleges and universities, specifically food wastes from 
campus dining facilities, are rich in both nutrient content and in potential biogas production. 
These facilities can take advantage of these natural resources by processing them through an 
anaerobic digestion system that yields biogas that can be used to displace need for natural gas or 
can be turned into onsite electricity. Waste that would have otherwise ended up in a landfill can 
be recycled to capture energy that would have been lost to the environment and convert it into a 
usable form for campus use.  
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Introduction 
According to an EPA study titled “Municipal Solid Waste Generation, Recycling, and 

Disposal in the United States” over 36 million tons of food waste and 33 million tons of yard 
trimmings were produced in the United States in 2012. Most of this waste was sent to landfills, 
with only 4.8% of the food waste and 57.7% of the yard trimmings being recycled, mostly 
through the use of compost. If even a small portion of these waste streams could be redirected for 
use in biodigesters, a substantial amount of energy could be created.  

Colleges and universities with on-campus dining facilities produce sizable quantities of 
organic food waste from both pre- and post-consumer sources. Pre-consumer waste includes 
scraps remaining from meal preparation, and post-consumer waste consists of leftover organic 
material that was or could not be eaten. One way to take advantage of the natural biological 
byproducts of the decomposition process is through anaerobic decomposition. The organic waste 
can be added to a biodigestion system located on campus. During the decomposition process in 
the biodigester, bacteria break down the organic material and produce biogas (methane, or CH4). 
If these scraps are sent to landfills, this gas is lost to the atmosphere. If it were harvested in the 
biodigestion system, the methane could be utilized as energy to provide heat or power to the 
campus, thereby reducing the need for natural gas. A useful byproduct from the biodigestion 
process is very high grade compost that could then be used in landscaping on-campus, 
effectively reducing landscaping costs. 

Anaerobic Digestion Process 
Input materials are one of the most important aspects when considering the final design 

of any digestion/composting process. Biochemical methane potential of organic waste is in large 
part a result of the material’s amount of lignin and lignocellulose content; higher levels limit the 
amount of biogas production due to the resistance of the lignin to biodegradation. Thus, the input 
of more herbaceous materials such as grass and leafy greens will yield more methane (Triolo, 
Pedersen, Qu, & Sommer, 2012). In addition, chemicals present in grass (i.e. glycine-betaine) 
can help to reduce toxic sodium levels that can occur in the digestate during the anaerobic 
process (Suwannoppadal, Ho, & Cord-Ruwisch, 2012). Greens are a major component of 
campus food wastes and, due to the maintenance of the large lawns at most university campuses, 
grass clippings are in abundance. With the addition of food waste from local cafes or restaurants 
near these campuses, a greater biogas yield would be expected (Brown & Li, 2013) (Yazdani, 
Barlaz, Augenstein, Kayhanian, & Tchobanoglous, 2012). However, constant monitoring is 
recommended if food waste is added in order to maintain optimal pH levels of around 7 in the 
digester to prevent it from becoming too acidic or basic (Chen, Romano, & Zhang, 2010). The 
largest amount of biogas production occurs within the first ten days of digestion and tapers off 
considerably until the anaerobic process is completed at 35 days (Muršec & Vindiš, 2009). 
Chemicals can be added which increase the biodegradability of lignin-containing waste, but such 
treatments result in an increase in the cost of the process (Monnet, 2003).   

Another benefit of the anaerobic digestion process is the elimination of noxious odors 
that result from the aerobic composting process. The use of the resulting nutrient material, 
whether the raw digestate or a further composted product, reduces the need for synthetic 
fertilizers, making the entire process both economical and ecologically sound (Wilkie, 2005). 
Furthermore, small-scale digesters, such as what would be appropriate for colleges and 
universities, are relatively low-maintenance systems; however, they do have high start-up costs 
(Rajendran, Aslanzadeh, & Taherzadeh, 2012) which could discourage their use, especially in 
small or privately funded schools. The investment made in the system could be quickly 
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recovered if the digester is utilized for both its biogas potential and fertilizer production. With 
the implementation of a two-stage anaerobic digestion system, colleges and universities could 
recover the initial investment costs more quickly, as these systems have been shown to be more 
efficient in their energy production (Bouallagui, Touhami, Ben Cheikh, & Hamdi, 2005). 

In order to use the biogas produced during this process for powering a gas engine for 
energy generation, it is necessary to remove the high level of siloxanes from the gas. An 
inexpensive component containing vermiculite can be added to the system to filter out the 
unwanted siloxanes (Khandaker & Seto, 2010). In addition, the presence of hydrogen sulfur in 
the gas results in an objectionable smell that can be removed through filters containing specially 
treated iron filings (Cepero, Savran, Blanco, Piñón, Suárez, & Palacios, 2012). 

In addition to the production of biogas providing an alternative fuel source to the RMU 
campus, another reason for studying the implementation of an anaerobic digestion system is that 
many states will be outlawing food waste being sent to landfills as early as 2017.  

Many colleges and universities have constructed biodigesters both on and off campus, 
including Morrisville State College, Vermont Tech, Michigan State University, and Oklahoma 
State University. Ohio State University’s Wooster campus, in partnership with a private energy 
company, installed a biodigester in 2009 that currently is capable of providing 4 megawatt-hours 
of electricity each year to the campus (Espinoza, 2013). Each of these existing digesters uses not 
only campus food and landscape waste but also farm waste as input material. In the three 
Pennsylvania counties surrounding the RMU campus, there are over 300 working farms (75 in 
Beaver County, 17 in Allegheny County, and 219 in Butler County) (Environmental Working 
Group, n.d.). It is possible that future collaborations between RMU and any number of these 
farms could facilitate greater energy production by combining both campus and farm waste 
sources. 

The digester at RMU could possibly allow for surrounding communities to contribute 
food and other organic waste. This way RMU could produce energy from the waste, while the 
community could receive a portion of the compost, providing both a great channel for 
collaboration and good visibility for the project throughout the community.  
 
Materials and Methods 

To assess whether an anaerobic digestion system would be feasible on the RMU campus, 
three small scale digesters were constructed from 5-gallon plastic buckets with lids. Plastic 
flexible hose was connected to each lid on one end and a 5-gallon polyethylene collapsible water 
container on the other end. Valves were placed on two sections of the hose to control and close 
off portions of the digester system during the gas production process. All connections and joints 
were sealed to ensure that they were airtight to prevent loss of biogas or other byproducts of the 
anaerobic digestion process and to inhibit the entering of oxygen into the system. 
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Figure 1: Small-scale Digester Models 
 To provide a comparison of biogas yield, three different mixtures of organic materials 
were chosen for the study. A representative sample of food waste produced by RMU Dining 
Services was placed into one of the digesters. The sample consisted of pre-consumer vegetable 
and meat scraps, including watermelon, pineapple, and beef pieces as well as portions of 
mushrooms. All of the material was collected over the course of one week by the dining services 
staff and had been stored in a sealed plastic bucket at temperatures under 0°C until being 
processed for the digester. 
 The second digester contained a combination of two different types of fruit: cantaloupes 
and apples. Apples were chosen because they contain high amounts of fructose, a natural sugar 
that is highly fermentable into biogas (Mahawara, Singh & Jalgaonkar, 2012). Cantaloupes do 
not contain the same levels of natural sugars as do apples, but the fruit has also been shown to 
produce sizable quantities of biogas upon digestion (Hills & Roberts, 1984). Apples have an 
average pH of 3.5, while cantaloupes have an average pH level of 6.5. Both of these ingredients 
have more acidic pH levels than is recommended for Mesophilic anaerobic digestion of 7.0; 
however, both of these materials have carbon to nitrogen (C/N) ratios of 35:1, which is similar to 
the ideal anaerobic digestion C/N ratio of 30:1 (Zeshan, Karthikeyan, & Visvanathan, 2012). 

In the third digester, a mixture of spinach and celery were added to represent leafy 
greens. These ingredients have high cellulose content, which has been shown to produce high 
levels of methane from Mesophilic anaerobic digestion (Fang Lou, Nair, & Ho, 2012). 

All of the material was shredded into fine pieces using a blender, and equal parts of 
organic material and water were added to each digester. The total volume of each digester 
equaled 2.5 gallons (9.46 liters). A sample of 16 ounces (0.473 liters) of horse manure was added 
to one gallon of water to create a manure slurry, which was then added in equal portions to each 
digester. The slurry was used as a seed to provide a starting culture of bacteria since digested 
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solids from an existing digestion system were unavailable. The lids were then placed on the 
buckets and sealed to prevent airflow from entering or leaving the system. All three digesters 
were then placed under a fume hood in case methane or other flammable gases were to leak from 
the system. A thermometer was placed under the hood as well to provide a way to monitor the 
ambient temperature around the digesters. 

After 14 days, gas samples of 4 μL were taken from each digester for analysis using a 
mass spectrometer/gas chromatograph. This process was repeated over the following 5 weeks at 
weekly intervals (with one extended 2-week lapse). 

The ambient temperature under the fume hood fluctuated daily, with an average value of 
18°C and an overall range from 5°C to 24°C. All samples were taken when the ambient 
temperature was 20°C. 
Results 
 Samples were taken periodically from each digester by means of a small hole drilled into 
each lid. Each hole was covered with tape, which acted as an impermeable membrane preventing 
gases from entering or leaving the system. A syringe was used to penetrate through the tape and 
into the hole, and to then extract 4 μL of gas, with the end of the syringe needle being capped 
after each sample to prevent collected gas from escaping. The holes in the digester lids were then 
immediately resealed with tape and the samples placed in a Shimadzu gas chromatograph/mass 
spectrometer (GCMS) for analysis. After each sample was analyzed, the syringe was then purged 
of any existing gases and then reused for the next sample. 
 As a baseline or point of reference, a sample of the air present in the room containing the 
GCMS was taken and analyzed to compare to the gas samples taken from each digester. 

The data from the results of the analyses of each sample are shown in Tables 1-4. 
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Table 1: Input Material – RMU Cafe 

 m/z Absolute 
Intensity 

Relative 
Intensity 

Likely 
Element or 
Compound 

CH4 
Increase / 
Decrease 

3-11-14 44.00 1435220 100.00 CO2  
 27.95 933841 65.07 N2  
 31.95 112273 7.82 O2  
 15.95 24049 1.68 CH4  
 39.95 16889 1.18 Ar  
      

3-20-14 44.00 1669027 100.00 CO2  
 28.00 1577266 94.50 N2  
 31.95 127467 7.64 O2  
 15.95 33053 1.98 CH4  ↑ 
 39.95 20543 1.23 Ar  
      

3-27-14 27.95 1767091 100.00 N2  
 43.95 1039855 58.85 CO2  
 31.95 123245 6.97 O2  
 39.90 30040 1.70 Ar  
 15.90 17848 1.01 CH4 ↓ 
      

4-10-14 28.00 1682093 100.00 N2  
 44.00 956284 56.85 CO2  
 31.95 111134 6.61 O2  
 39.95 35053 2.08 Ar  
 15.95 15500 0.92 CH4 ↓ 
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Table 2: Input Material – Fruit 

 m/z Absolute 
Intensity 

Relative 
Intensity 

Likely 
Element or 
Compound 

CH4 
Increase / 
Decrease 

3-11-14 44.00 1575677 100.00 CO2  
 27.95 1186149 75.28 N2  
 31.95 127976 8.12 O2  
 15.95 26119 1.66 CH4  
 39.95 23223 1.47 Ar  
      

3-20-14 27.95 1285672 100.00 N2  
 44.00 1088030 84.63 CO2  
 31.95 98921 7.69 O2  
 15.90 19069 1.48 CH4 ↓  
 39.95 17923 1.39 Ar  
      

3-27-14 27.95 1953400 100.00 N2  
 43.95 1150430 58.89 CO2  
 31.95 184973 9.47 O2  
 39.90 33998 1.74 Ar  
 15.90 20481 1.05 CH4 ↑ 
      

4-10-14 28.00 1588346 100.00 N2  
 44.00 904237 56.93 CO2  
 31.95 115318 7.26 O2  
 39.95 33517 2.11 Ar  
 15.95 15175 0.96 CH4 ↓ 
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Table 3: Input Material – Greens 

 m/z Absolute 
Intensity 

Relative 
Intensity 

Likely 
Element or 
Compound 

CH4 
Increase / 
Decrease 

3-11-14 28.00 1933190 100.00 N2  
 44.00 713997 36.93 CO2  
 31.95 184117 9.52 O2  
 39.95 38728 2.00 Ar   
 15.95 14426 0.75 CH4  
      

3-20-14 27.95 2443456 100.00 N2  
 43.95 704740 28.84 CO2  
 31.95 152451 6.24 O2  
 39.95 34957 1.43 Ar  
 28.95 17802 0.73 Unknown  
 15.90 14019 0.57 CH4 ↓  
      

3-27-14 27.95 2199768 100.00 N2  
 43.95 723668 32.90 CO2  
 31.95 136142 6.19 O2  
 39.90 39007 1.77 Ar  
 28.95 15952 0.73 Unknown  
 15.90 12925 0.59 CH4 ↓  
      

4-10-14 28.00 1522502 100.00 N2  
 44.00 903494 59.34 CO2  
 31.95 120245 7.90 O2  
 39.95 32203 2.12 Ar  
 15.95 15195 1.00 CH4 ↑ 
 

Table 4: Air 

 m/z Absolute 
Intensity 

Relative 
Intensity 

Likely 
Element or 
Compound 

CH4 
Increase / 
Decrease 

4-10-14 28.00 1682289 100.00 N2  
 31.95 377805 22.46 O2  
 39.95 36951 2.20 Ar  
 28.95 12249 0.73 Unknown  
 15.95 8919 0.53 CH4  

 
 In the preceding charts, the mass-to-charge ratio, (m/z), is the ratio of the mass number to 
the charge number of ions. The charge number of ions, z, represents the number of electrons 
removed from the gas molecules under analysis and is usually considered to be equal to one in 
gas chromatography/mass spectrometry (GCMS); therefore the m/z value can be compared to the 
mass of the molecule or element present (Shimadzu Corporation, n.d.). Absolute Intensity can be 
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defined as the total number of ions detected by the GCMS, and Relative Intensity sets the ion 
with the greatest intensity to a value of 100.00 and bases the percentages of the Absolute 
Intensities of the remaining detectable ions according to the same scale (GC Image GCxGC 
Edition Users' Guide, n.d.). The Likely Element or Compound column is the determination of the 
most probable ion based on the detected m/z value. In the last column, CH4 Increase/Decrease, 
an arrow indicates whether the Absolute Intensity of CH4, when compared to the previous 
sample, has increased ( up arrow, ↑ ) or decreased ( down arrow, ↓  ) in value.  
 None of the three model digesters were able to produce any significant amounts of 
methane. The samples of fruit and those taken from the RMU café both showed decreasing 
amounts of methane production over the 30 day trial, with only the high cellulose greens (celery 
and spinach) showing any increase in methane production over the time span. The results of each 
sample are shown on the following graph of sample date vs Absolute Intensity of CH4.  

 
Figure 2: CH4 Production Chart 

Discussion 
 The results obtained from the digesters indicate that, although some small amounts of 
methane were produced, there was not a significant volume of biogas created. After each 
sampling of gas, the 5-gallon collapsible water container, which served as a gas collection vessel, 
was removed, emptied of as much gas as possible, and reattached. At no time over the course of 
the experiment did the collection containers fill with any substantial amount of gas. For the last 
two sample dates, no measurable amount of gas could be observed and the containers remained 
in a collapsed state. There are several possible reasons for the failure of production of biogas: 
 
Temperature 

The ambient temperature under the fume hood reached a maximum of 24°C, and for the 
majority of the experiment was far below this temperature, at times reaching as low as 5°C. 
There are three conditions under which anaerobic digestion can take place, with temperature 
ranges as shown in Table 5 (Peces, Astals, & Mata-Alvarez, 2013). 
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Table 5: Ideal Anaerobic Digestion 
Temperatures by Type 

 
Digestion Type 

(Bacteria Present) Temperature Range 

Psychrophilic 4°C - 15°C 
Mesophilic 25°C - 40°C 

Thermophilic 45°C - 70°C 
 

Since the target of this experiment was the Mesophilic range, attempts were made to raise 
the ambient temperature under the fume hood. An electric heating mat was added underneath the 
digesters to provide a constant source of heat to the bottom of the containers; however, the heat 
mat was only able to raise the temperature to a maximum of 24°C. Additionally, two 
incandescent lamps were placed under the hood, but the additional heat given off by the bulbs 
was insignificant. 

For future experiments, a small electric space heater or other source of continual heat 
should be considered, along with an accurate monitoring system and thermostat to maintain the 
temperature within the ideal Mesophilic range. Although these options were considered for this 
experiment, space under the fume hood was limited and would not allow for the introduction of 
heating sources other than those actually used. 
Location 

Due to possible leakage concerns, all three digesters were placed under a fume hood in a 
campus laboratory. The area under the hood measured 36 inches deep and 60 inches wide, and 
the three digesters fit into the space with very little extra room. The top of the hood was vented 
to the outside air to allow any gases that might escape from the digesters to safely exit to the 
atmosphere; however, the vent also allowed for outside air to enter the hood.  This experiment 
was conducted between February and April of 2014, and the outside temperatures over this time 
span dropped as low as -16°C (Accuweather.com, n.d.). Although the temperature under the 
hood never reached below 5°C, the average temperature maintained was not in the Mesophilic 
range. If the experiment had been conducted during warmer summer months, the ambient 
temperature would have been considerably higher since any incoming air from the outside would 
have been much warmer. 

For future experiments, a different location on campus should be considered. If the 
experiment were to be done during warmer months, the digesters could be placed outdoors in a 
covered structure that would allow for both safety and better temperature control. If the 
experiment must be conducted during cooler months, alternate heating sources should be 
considered that would raise the temperature to the Mesophilic range. 
Vessels  

In addition to temperature, another possible source of failure for this experiment was the 
pH level of the digestate. If pH levels become too acidic or basic, the bacteria necessary for 
anaerobic digestion are unable to reproduce or possibly even survive. The ideal pH level for 
methane production in an anaerobic digester is between 6.8 and 7.2, with the optimum level 
around 7.0 (Ward, Hobbs, Holliman & Jones, 2008). Since the digesters were sealed, it was not 
possible to monitor the pH level during the course of the experiment. Levels above or below the 
ideal range could have been a factor in the lack of methane production in the digestion system. 
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For future experiments, it is recommended to redesign the digesters to allow for continual 
pH monitoring during the digestion process. An improvement to the design could include 
removable lids that provide a seal to prevent gas from entering or escaping the system but also 
allow material to be added to adjust pH levels, if necessary. In lieu of this design change, a probe 
could be added to the sealed system that would permit pH monitoring; however, the pH level 
would not be able to be adjusted, and this option, although better than the current experimental 
model, would still not be ideal. 
 
Input materials 

The thesis of this experiment was to determine the feasibility of an anaerobic digestion 
system on the campus of Robert Morris University, where the largest sources of organic input 
materials would consist of food waste from the campus dining facilities and possibly landscaping 
waste (mainly grass clippings and leaves) from the large lawns and landscaped areas. For this 
reason, a sample of food waste from the RMU cafeteria that included both vegetable and meat 
scraps was added to one of the digesters. To imitate leafy green organic waste, spinach and 
celery were added to another digester. An improvement that could be made to this experiment to 
better simulate campus input material would be to also include grass clippings and leaves along 
with the food waste. These additions may help to control the pH level and increase the 
production of methane created during the digestion process. 

Another possible reason for the lack of methane production could be the presence of meat 
scraps in the input material for one of the model digesters. Meat is a nutrient-rich input material 
that, when not carefully monitored, can cause the digestate to become too acidic. For future 
experiments, if a redesign of the digester allows for better pH monitoring, the addition of meat 
can result in a greater methane yield (Xiguang, Romano, & Ruihong, 2010). However, for this 
experiment, it may have led to a higher (more acidic) than ideal pH level and inhibited the 
digestion process from producing methane. 

One improvement to the experiment that could possibly have the most impact on its 
success in producing methane is the addition of mesophilic anaerobic inoculum from an existing 
digester. For this experiment, horse manure slurry was added to simulate the inoculum. This was 
not ideal, however, as cultures obtained from a working mesophilic digester would provide a 
better starting condition than bacteria present in manure, which may or may not contain 
organisms suited for mesophilic digestion. 
Conclusions 
 This research began as a feasibility study for an on-campus digester, but transitioned into 
a study of parameters that influence methane production. To accomplish this study, three 
biodigesters were fabricated and used to test three different input streams, each having differing 
chemical qualities. Although the study did not lead to significant methane production, there were 
many lessons learned that will guide future RMU researchers in analyzing the methane 
production potential on campus.  
 Any further research conducted into this matter should be done in an environment more 
conducive to Mesophilic anaerobic digestion. The temperatures of the digesters, their contents, 
and their location should be able to not only be controlled but closely monitored as well. In 
addition, the digester models themselves should be constructed to allow access to the contents to 
facilitate pH monitoring and adjustment, as necessary. Future digestion systems should also 
contain a starter culture of bacteria from an existing Mesophilic digester to stimulate 
decomposition and the resulting production of methane. 
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 There are many factors to consider when designing an anaerobic digestion system for a 
college or university. In addition to the research previously suggested, further research is needed 
to determine the economic feasibility of constructing and maintaining an anaerobic digestion 
system on the RMU campus. It is important to optimize the system to produce the maximum 
amount of biogas at the lowest possible cost and in the most efficient way compatible with the 
input materials available both on site and in relatively close proximity to the site.   
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Abstract 
 This paper examines social media use among professional athletes, particularly 
focusing on their use of Twitter, a popular social networking site.  The main study 
examines the top followed athletes from five major sports over a span of 45 days. Tweets 
were categorized based on the content included in the tweet. Tweets were analyzed and 
compared to the other athletes and sport-leagues studied. The paper concludes with a 
“best practices” section that offers advice for athletes, and other sport entities, on how to 
properly maximize their potential on social networking sites so that they do not end up 
ruining their image. 
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Introduction 
 Social media is a rapidly growing industry. With its growing popularity, many 
believe that this industry is a relatively new one; however, it can be dated back to 1979. 
According to Andreas M. Kaplan and Michael Haenlein (2010), Usenet, created in 1979 
by Tom Truscott, marks the beginning of this industry (par. 7). In 1998, Open Diary was 
created and also became an early industry player, which ultimately helped kick off the 
social media revolution. This network allowed users to have an online diary, which 
coined the term “weblog.” As high speed Internet and technological advances became 
more popular and powerful, industry leaders such as MySpace (2003) and Facebook 
(2004) came into the scene. The development of these sites is when the term “social 
media” was coined (par. 7).  
 The social media industry can also be viewed as an expansion of public relations 
and marketing efforts. Companies often times use these various platforms to relay 
information to its publics as well as engage with fans. Social media allows for personal 
relationships to form, which is something that standard advertising and marketing efforts 
cannot do. Before examining the industry, it is important to understand the meanings of 
“social” and “media.” According to Sisira Neti (2011), “Media generally refers to 
advertising and the communication of ideas or information through 
publications/channels. Social implies the interaction of individuals within a group or 
community. Take together, social media simply refers to communication/publication 
platforms which are generated and sustained by the interpersonal interaction of 
individuals through the specific medium or tool” (par. 5). Knowledge of these terms 
together and separate allows users to maximize social media’s potential. 
 Currently, the social media industry is continuing to grow with each additional 
advancement in technology. Users are even finding new ways to utilize these platforms, 
such as using them for promotional use. It is even becoming more popular in the sports 
industry. Athletes and sport organizations are constantly trying to find ways to promote 
themselves and integrate these platforms into their marketing strategies. In order to begin 
understanding how athletes are using these platforms, especially Twitter, it is essential to 
understand the beginning of the platform as well as its impact in the sports industry. 
 
A Review of the Literature 
History of Twitter 
 In 2006, Twitter was created by Jack Dorsey and Biz Stone (Hernandez, 2011). 
According to Media Advisory-Talk is Cheap 4.0 to Explore Social Media with Special 
Focus on Pro Sports in 2011, Twitter can be defined as “group of internet-based 
applications that build on the ideological and technological foundations of Web 2.0, and 
that allow for the creation and exchange of user generated content” (p. 141). Twitter, like 
Facebook, is a free social networking site allowing users to post 140-character “tweets.” 
After the launch of this new form of social media, the popularity grew. In 2008, only 
about five percent of the American population was using Twitter, but that quickly rose to 
about 26 percent in 2009 (Pegoraro, 2010).  Currently, Twitter has 232 million active 
users posting 500 million tweets per day (Kim, 2013). 
 In addition to the evolution of Twitter, the advancement in mobile phone 
technology has helped this program become easy-to-access virtually anywhere. 
According to a Pew Research Report in 2011, about 95 percent of Twitter users have a 
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mobile phone and about 54 percent access their account from their phone (Plothe, 2012). 
The easy access has also helped this social network become extremely addictive for 
some, allowing users to tweet while watching their favorite sports team, for example 
(Webber, 2012). 
 Currently, Twitter is the “fastest growing social networking site,” having 180 
million visitors each month (Foster, 2011, p. 7). The amount of people using Twitter has 
grown tremendously over the years not only in the overall sense, but also in the sports 
industry (Plothe, 2012). In 2009, for example, only about 254 NFL Players used Twitter. 
Two years later in 2011, 1200 players were using this site. These numbers will only 
increase as more uses for Twitter come about and the popularity continues to grow. 
 
Impact of Twitter and Other Forms of Social Media in Sports 
 Twitter and other popular forms of social media, such as Facebook and YouTube, 
have the ability to transform the sports industry as we know it by allowing us to access 
more information more frequently. Social media encourages fans to interact with various 
teams, players, and leagues (Levitz, 2012). According to Matt Langone (2012) in Social 
Media Reshaping the Sports World, about 26 percent of fans use their social media sites 
in order to follow their favorite sports figures. In addition, these forms of social media are 
the most popular sites and are free for its users. Fans can also have an impact on sport 
organization outcomes. For example, a fan tweeted Montreal Canadians owner Geoff 
Moison stating that he was giving up his season tickets if things with the team did not 
improve. Moison immediately went to the ticket office to obtain the season ticket 
holder’s number in order to discuss his concerns with the organization. After talking with 
the unhappy customer, he was able to save the relationship and the customer stated that 
“he’ll be a season ticket holder for life” (Levitz, 2012). Social media has the ability to 
enhance relationships with fans. These sites allow fans to be involved with the 
organization and its athletes on a larger scale, such as above when the fan received a 
special call from the owner to see what needed to be improved (Sanderson, 2012). To 
continue, social media sites allow fans to follow special events, such as the NCAA March 
Madness Men’s Basketball Tournament. According to IMRE Sports; How Americans 
Will Follow March Madness in 2011: Social Media and Mobile Applications Dominate 
Activity in 2011, about 23% of adults noted that they will be using Twitter or another 
form of social media to track the tournament. This allows fans to keep a close eye on the 
competition and the events occurring throughout the tournament without having to watch 
the games. The NBA’s Boston Celtics live-tweet throughout their basketball games so 
that fans can follow the play-by-play events. Doing so allows fans that are unable to 
watch or attend the game to not miss a beat and maintain a better connection with the 
team (Grotticelli, 2009). 
 Although Twitter and other social media sites can be a positive force for sports 
organizations, it can also be negative. Many fans follow various social media accounts 
for their favorite team which has the ability to take away from the team’s actual website. 
One reason fans may turn to social media rather than a website is due to the quick and 
concise nature of social media posts (Tode, 2009). Fans can easily access a tweet with 
information instead of going to a website and taking longer to search for the same 
information. Social media also allows for fans to form a deeper connection with a team 
due to its two-way communication model, whereas a website holds little to no 
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conversation. Although this is the case, teams and leagues are still trying to direct fans to 
their main website whether it’s through posting a link on their social media accounts or 
through other methods. Through word-of-mouth capabilities, teams and leagues will be 
able to interact with fans while also sharing the unique experience from their websites.  
 Social media sites not only provide benefits to fans, teams and leagues, but also to 
the athletes that have accounts. These sites allow athletes to control what is being said 
about them, instead of people receiving information from reporters (Foster, 2011). Their 
personal posts allow them to reach out to an outlet with what they feel is genuine content 
rather than what is being filtered out by “journalists’ mediated interviews” (p. 7). 
Athletes at almost any level, including the professional level, have Facebook, Twitter, 
and other social media accounts, which gives fans access to their daily lives (Ham, 2011). 
 The sports industry is more than simply the leagues, teams and athletes, though; it 
also encompasses marketers, sponsors, and the media. In fact, possibly the largest shift in 
today’s media is due to the popularity of social media (Fletcher, 2011). If a team has 
millions of followers on their sites, sponsors may be willing to pay more money for an 
organization to create posts about them, such as the Boston Celtics who have over 18 
million followers on Twitter (Grotticelli, 2009). In addition, Twitter and other social 
media sites offer various spaces for marketers to reach communities. These sites track 
interests of each member and suggest various pages for them to “like”, “follow”, 
“subscribe to”, and more, which ultimately allows them to post topics and opinions to a 
specific target group (Stein, 2012). Furthermore, marketers have the ability to “listen in 
on” what these fans are talking about in order to change or enhance the messages that 
they are sending, including conversation before, during, and after games (Tode, 2009). 
 Overall, social media has an impact on several parts of the sports industry. It is 
important for teams, players, and leagues to have social media accounts in order to 
maintain mutually beneficial relationships with fans. According to Stephanie Levitz 
(2012) in Social Media Giving Sports Fans Greater Power Both On and Off the Field, 
“that tipping point has been reached now where it is unsustainable to not have your 
organization out there on Twitter, your players, your personalities talking” (par. 9). 
 
What Athletes Are Tweeting 
 Professional athletes can tweet about virtually anything from their personal life to 
their careers or sponsorship. First, athletes can use social media to interact with fans. 
When Lance Armstrong was in Ireland, he tweeted “Good morning Dublin. Who wants 
to ride this afternoon? I do. 5:30pm at the roundabout of Fountain Road and Chesterfield 
Avenue. See you there” (Kassing, & Sanderson, 2010, par. 10). When it came time for 
the bike ride, over 1,000 people showed up. Furthermore, fans can use social media to 
better understand their fans. Through posts and direct tweets (i.e. directly tweeting 
another person), they can learn more about the demographics of their fan base and build 
connections (Fletcher, 2011). Fan interaction can also take the form of unique posts, such 
as videos, pictures, and quizzes for fans. The NFL, for example, has over 1.5 million 
followers that will be able to see these posts as well as the posts that they “retweet” from 
their athletes (Liss, 2010). Interaction with fans is the largest form of posts for 
professional athletes according to a survey conducted by Ann Pegoraro (2010) in Look 
Who’s Talking-Athletes on Twitter: A Case Study. According to this study, 58.48 percent 
of the NFL tweets collected, 56.62 percent of the NBA tweets collected, and 20 percent 
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of the professional tennis tweets collected were tweets that included some type of fan 
interaction.  
 In addition to fan connection, athletes can use their Twitter accounts for 
endorsement purposes. Twitter posts can allow athletes to send special offers to their fans 
and advertisers (Fletcher, 2011). For example, if Michael Phelps learns that his fans enjoy 
Subway, he can use his personal account to tweet information about Subway deals or 
even what he orders. This allows for a connection between athlete, fan, and advertiser, 
while increasing the athlete’s revenue stream. According to Marion E. Hambrick, Jason 
M. Simmons, Greg P. Greenhalgh, and T. Christopher Greenwell (2010) in 
Understanding Professional Athletes’ Use of Twitter: A Content Analysis of Athlete 
Tweets, about 5 percent of the tweets they recovered from research accounted for 
promotional tweets. These tweets included information on upcoming events, promotions, 
and other activities related to endorsements. 
 
Problems with Twitter 
 With so many people on Twitter, it would be impossible to say that there are not 
any difficulties with the site. First, there can be issues with the Twitter server due to the 
mass amount of people trying to access the network. For example, the Twitter servers 
crashed the night before the Olympic games in 2012. It was projected that there would be 
a great amount of activity by sports figures and fans throughout the games, and they were 
worried what would happen if they were unable to get the site up and running before the 
big day (Nixon, 2012, par. 8). Fortunately, they were able to get the site working for the 
Olympics. Throughout the Olympic games, over 15 million fans followed and 
participated in the “Olympic experience” through any type of social media, including 
Twitter. In addition to this number, 10,800 athletes were also using social media 
throughout the games to interact with fans and communicate with Olympic athletes 
(Haven, P., & Ortutay, B., 2012, par. 9). Although social media use during this time was 
encouraged, fans and players were also urged to take precaution with the content in 
which they were tweeting. Innapropriate social media behavior could lead to suspensions 
from Olympic activities (par. 9). 
 In addition, the content of tweets can often times be controversial. Hope Solo 
expressed her negative thoughts about the commentary during the Olympic games, 
including from former US Women’s Soccer star Brandi Chastain. This caused a problem 
with many, especially the organization because of Chastain’s history with the team. Also, 
Jets’ Braylon Edwards tweeted about his dislike with the Jets’ front office, claiming that 
they are “idiots” (Shpigel, B., 2012, par. 1). Tweets such as these are ones of great 
concern for sport organizations because it can tarnish their image as well as their athletes’ 
image. 
 Other athletes have also been particularly familiar with Twitter conflicts. 
According to Jed Hughes (2013), Seattle Seahawks star Richard Sherman was criticized 
after bashing Patriots fans in a social media post. This added more fuel to the fire after 
belittling ESPN First Take’s Skip Bayless on TV. New York Knicks’ Amare Stoudemire 
and Los Angeles Lakers’ Kobe Bryant were both fined over $50,000 for anti-gay 
remarks. Stoudemire made his public on Twitter, while Bryant stated it in game to a 
referee, but later used Twitter to apologize for his remark. Former NFL running back 
Rashard Mendenhall took to Twitter to state his opinions on Osama bin Laden, which 
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drew a lot heat. Mendenhall also lost his sponsorship with Champion due to these 
comments (Hughes, 2013). 
 Social media networking is a 24/7 media platform that allows anyone to express 
their First Amendment Rights; however, some athletes, as mentioned above, have landed 
in hot water after making too controversial of comments. 
 
Future for Athletes on Twitter 
 Because technology is constantly changing, the uses for Twitter will continue to 
grow and improve. Because social media is here to stay and constantly evolving, sports 
organizations have to learn to like the sites, and embrace the positives and negatives that 
go with it, especially since it is a quick and easy way to get information out to  a large 
audience (Langone, 2012). Currently, several news sites have accounts to post play-by-
play game posts for fans that are not able to see the game or look at the radio (Ivey, 
2013). Eventually, most, if not all, media sites will begin to do the same. ESPN is 
currently working on teaming up with Twitter for various interactive and custom ad 
campaigns, which include the NBA’s “GameFace” where fans tweet pictures of their 
game face for game day and their favorite team (Reynolds, 2012). The collaboration 
between sports fans and social media will allow for the desire for more content and 
updates from players, leagues, and organizations. This desire will only lead to more 
creative ways for these sports figures to post information, especially since it allows fans 
to follow their favorite teams and players 24-hours per day. 
 In addition, there will continue to be regulations on what teams and players can 
and cannot tweet, as well as when they are able to tweet. Currently, NFL players’ 
tweeting during a game is forbidden, as well as posts that reprimand officials or speak 
about “official league business through social networking sites” (Ham, 2011, par. 8). If 
players do not adhere to these regulations on social media, they will receive a fine or 
suspension (par. 8). 
 Lastly, sponsorship and marketing are a big part of social media today in the 
sports industry. The way in which players, leagues, and organizations go about using 
these different techniques will most likely evolve in the future. As technology continues 
to grow, leagues and organizations will have to keep a close eye on social media and how 
to utilize it effectively. 
 
Research Questions 
RQ1: What are athletes tweeting about?  
RQ2: How are different professional sports leagues utilizing social media compared to 
each other? 

The goal of the study is to determine what athletes are tweeting and how they are 
utilizing Twitter for their personal benefits. With the growing technology and potential 
for adding social media into sponsorship agreements, it is important to determine how 
athletes are utilizing these tools to benefit their careers or how what they’re doing on 
social media is negatively impacting their image.  
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Method 

The study surveys tweets from a total of 20 athletes—four athletes from five 
different professional sports leagues—during the period of January 3, 2014 to February 
17, 2014. The professional sports leagues being studied include professional soccer, 
Major League Baseball (MLB), the National Hockey League (NHL), the National 
Basketball Association (NBA), and the National Football League (NFL). Athletes were 
chosen based on the amount of followers each had and how it compared in the league in 
which they participate. Only the accounts with the most followers were chosen for the 
study. Table 1 shows the athletes chosen, their professional sports league, and the amount 
of followers each had during the period of January 3, 2014 to February 17, 2014. 

 
Table 1: Athletes studied in the survey, their sports league, and number of followers. 

Athlete Professional Sports 
League 

Number of Followers 

Wayne Rooney 
(@WayneRooney) 

Soccer 8.36 million 

Cristiano Ronaldo 
(@Cristiano) 

Soccer 25.2 million 

Neymar Junior 
(@neymarjr) 

Soccer 10.1 million 

Ronaldinho Gaucho 
(@10Ronaldinho) 

Soccer 8.74 million 

Evgeni Malkin 
(@malkin71_) 

NHL 418,000 

Taylor Hall  
(@hallsy04) 

NHL 313,000 

Paul Bissonnette 
(@BizNasty2point0) 

NHL 514,000 

Patrick Kane  
(@88PKane) 

NHL 486,000 

LeBron James 
(@KingJames) 

NBA 12.3 million 

Dwyane Wade 
(@DwyaneWade) 

NBA 4.27 million 

Kevin Durant  
(@KDTrey5) 

NBA 6.59 million 

Shaq  
(@SHAQ) 

NBA 8.23 million 

Nick Swisher 
(@NickSwisher) 

MLB 1.7 million 

Yu Darvish  
(@faridyu) 

MLB 1.08 million 

Jose Canseco 
(@JoseCanseco) 

MLB 518,000 

Brandon Phillips MLB 851,000 
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(@DatDudeBP) 
Chad Johnson “Ochocinco” 

(@ochocinco) 
NFL 3.6 million 

Reggie Bush 
(@ReggieBush) 

NFL 2.88 million 

Drew Brees  
(@drewbrees) 

NFL 1.87 million 

Mike Vick  
(@MikeVick) 

NFL 2.03 million 

 
After the tweets were collected, they were analyzed using content analysis. 

According to Klaus Krippendorff (1989) content analysis “seeks to analyze data within a 
specific context in view of the meanings someone—a group or a culture—attributes to 
them” (p. 403). Earl Babbie (2005) also offered a definition in The Basics of Social 
Research suggesting “content analysis is the study of recorded human communications” 
(p. 328). Content analysis can include different subjects, including magazines, books, 
Web pages, poems, newspapers, songs, paintings, speeches, letters, e-mail messages, 
bulletin board postings on the Internet, laws, and constitutions (p. 328). 

With content analysis, a specific unit of analysis—or “the what or whom being 
studied”—has to be determined (Babbie, 2005, p. 95). The units of analysis being studied 
in this research are the 140-character tweets from each athlete. These tweets can contain 
dialogue, symbols, or phrases as long as they are less than 140-characters or less. 

A codebook for the tweets was developed from previous literatures (Frederick et 
al., 2012; Hambrick et al., 2010; Krippendorff, 1989; & Pegoraro, 2010). The resulting 
categories include fan interaction, player interaction, sport-related, life, promotion, and 
retweet. All tweets were gathered using an online analytics program called Twitonomy 
and exported into an Excel spreadsheet. After analyzing the tweets, they were put in one 
of the six content categories. These categories are explained below. 
 
Fan Interaction 
 Fan interaction tweets were classified as engagement with followers or other 
accounts that are not considered a professional athlete. These accounts did not include 
family members if indicated in the tweet that they were family. An example of a tweet 
that would be classified under the fan interaction category is one from the NBA’s 
Dwyane Wade responding to a fan’s question: “(2 give the game all I have and Win as 
much as I can)@mhennessy41: @DwyaneWade @chefrli what is your main goal through 
your nba career?” 
 
Player Interaction 
 Tweets classified under the content category of player interaction included those 
with other professional athletes in their sport and other sports. An example of a tweet that 
would be placed in the player interaction category includes one from the MLB’s Nick 
Swisher: “Congrats to @sagekotsenburg for winning our first gold medal! #USA 
#Olympics #awesomeawesomeness.” 
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Sport-Related 
 A sport-related tweet included any content that was about any particular sport, 
including ones about a training regime. These tweets did not include any interaction with 
fans or other athletes that were about any particular sport. These only included tweets that 
the athlete created without tagging other individuals. A sport-related tweet would include 
one from professional soccer’s Cristiano Ronaldo: “@cristiano: The team did a great 
match last night! One step closer to the Copa del Rey final. Hala Madrid! 
http://t.co/AYvtXaupMm.” 
Life 
 Tweets classified under the life content category included tweets from athletes 
about what they are doing or communication with family members. An example of a 
family life tweet would include a family member’s birthday shout-out (i.e. NFL’s Mike 
Vick tweeting: “@MikeVick: Happy Birthday to my beautiful Grandma! We love & miss 
you Red. #RIP #GrandmaVick.” 
 
Promotion 
 A promotional tweet includes any content that aims at encouraging followers and 
other users to follow another account, try an item, or anything that promotes products, 
services and/or accounts. These include promotions that may be by contract or from 
previous experiences. The following tweet from the NFL’s Drew Brees, for example, 
would fall into the promotion content category: “@drewbrees: .@TideNFL The Black & 
Gold shine when the season is on the line. #Saints fans, show me #OurColors. #sponsor 
http://t.cco/SsgfpVkkL9.” 
 
Retweet 
 Retweets include tweets that are from another user that the athlete wanted to share 
with his followers. These tweets do not come from the athlete himself, but rather from 
another account. Twitonomy, the analytics site used to gather the tweets, would show 
whether the tweet was a retweet with “RT” in front of the tweet. An example of a retweet 
is one that NHL’s Paul Bissonnette retweeted: “RT @DavidCoursonArt: Wow you guys 
are brutal….” 
 
Results 
 The results from the study include a total of 4,448 tweets collected over a span of 
45 days from 20 athletes. The tweets were then broken down into six different categories, 
mentioned above, based on the content of that tweet. Chart 1 below displays the amount 
of tweets that each professional athlete accumulated over the span of 45 days. Chad 
Johnson, or “Ochocinco”, tweeted most frequently with 3,000 total tweets for an average 
of about 66.67 tweets per day during the study. Evgeni Malkin, on the other hand, did not 
post a single tweet throughout the study. The average number of tweets per athlete with 
Ochocinco’s tweets is about 222.4 tweets per athlete, but without his tweets is equivalent 
to 84.05 tweets per athlete.  
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Chart 1: The Total Amount of Tweets per Athlete

 
 
Twitter Content Analyzed by Sports League 
 The results were also broken down by sports league to determine if there is a 
pattern between the leagues studied, and if so, where the similarities and differences lie. 
In order to look at this, the results are broken down into five different pie charts that show 
the percentage of tweets from each league in the six different content categories. 
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Chart 2 shows a breakdown of the tweets from the professional soccer players. 
The percentages are combination of all four athletes’ tweets. The players used Twitter the 
most for engaging with fans (47 percent of tweets were in the fan interaction category, or 
70 tweets). An example of a fan interaction tweet from a professional soccer player is one 
from Cristiano Ronaldo: “@Cristiano: @cr7rishab Thank you so much. Couldn’t do it 
without the support of fans on Twitter.” To continue, these athletes rarely used Twitter 
for retweeting others’ content or for interacting with other athletes. Both the retweet 
category and the player interaction category accounted for about 3 percent. The following 
is an example of a tweet falling into the player interaction category is one from 
Ronaldinho Gaucho: “@10Ronaldinho: Very sad for what happened to my partner 
@PauloCesarTinga in Libertadores. Amazing how it still exists in football.” Lastly, the 
professional soccer players used Twitter moderately for promotional use: 9 percent, or 13 
tweets, fell into the promotion content category.  
 
Chart 2: Professional Soccer Players Tweets 
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Chart 3 displays the total tweets from the four NHL players. NHL athletes seemed to 
retweet others’ content the most, with 36 percent, or 31 tweets, of their tweets falling into 
the retweet content category. These professional athletes also used Twitter to inform 
others of their everyday lives and thoughts, such as Taylor Hall tweeting: “@hallsy04: 
Family Feud is a disgusting show now.” Tweets falling into the life content category 
accounted for about 26 percent, or 23 tweets, of the total NHL tweets. The fan interaction 
category also held a high percentage of tweets within the NHL athletes studied (20 
percent, or 17 tweets). An example of a tweet falling into the fan interaction content 
category includes one from Paul Bissonnette: “@BizNasty2point0: They’ve been lights 
out but I think Team Canada takes Thornton/Marleau instead @93mand. Just what I 
think.” Similar to the professional soccer players, NHL athletes moderately used twitter 
for player interactions and promotional purposes. 
 
Chart 3: NHL Tweets 
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Chart 4 displays the tweet breakdown from the four NBA players. Similar to NHL 
athletes, tweets falling into the life category accounted for a high percentage of their 
overall tweets, totaling about 43 percent of all NBA athletes’ tweets studied 
(approximately 196 tweets). An example of a tweet that fell into the life content category 
is from LeBron James: “@KingJames: And so the nights begins. Me and my BAD A** 
Wife mrs_savannahrj!!. http://t.co/EkllxyobDg.” These athletes also had a large amount 
of tweets falling into the fan interaction category (20 percent, or 93 tweets) and the 
promotion category (15 percent, or 69 tweets), while minimally focusing on tweets in the 
retweet, sport-related and player interaction categories. An example of a promotional 
tweet created by former NBA star Shaquille O’Neal (Shaq): “@SHAQ: Get it LIVE! 
http://t.co/8RfVkJYdJt @LiveMixtapes @DJRell @LaPROFECY that newness.” 
 
Chart 4: NBA Tweets 
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Similar to NHL and NBA athletes, chart 5 shows that the MLB athletes studied 
focused on tweeting about life the most, with a total of 37 percent, or 151 tweets, 
accumulating in the life content category. An example of a life tweet from an MLB 
athlete is from Yu Darvish: “@Faridyu: It was delicious! http://t.co/akPtBdKWQc.” 
MLB players also focused on interacting with fans on Twitter, with 30 percent, or 120 
tweets, of their total tweets falling into the fan interaction category. Tweets falling into 
the sport-related content category only accounted for 48 of the 402 tweets. An example of 
a sport-related tweet includes one from Jose Canseco: “@JoseCanseco: There are already 
players in the hall of fame that used peds and Mlb knows who they are.” Furthermore, 
they paid minimal attention to content falling into the player interaction or promotion 
categories, which only accounted for a total of 43 of their 402 tweets.  
 
Chart 5: MLB Tweets
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Chart 6 shows the breakdown of tweets of all four NFL players. About 69 percent 
of all tweets created by these athletes were categorized into the fan interaction category 
(approximately 2421 tweets). An example of a tweet falling into the fan interaction 
category is one from Chad Johnson “Ochocinco”: “@ochocinco: Good looks? RT 
@EmaniJaav: I swear outside his good looks I follow @ochocinco just to get a good 
laugh.” Life was the second most favored content category for tweets from NFL players, 
with about 16 percent, or 569 tweets, of the total tweets falling in that category. The third 
most common category for the NFL athletes studied was the retweet category, in which 
these players shared 318 tweets, or about 9 percent of their total tweets. One of the tweets 
falling into the retweet content category is one from Reggie Bush: “RT @Tangogirl324: 
@ReggieBush sacrificed his knee for yet another bad ref call!!” The other three 
categories (promotion, sport-related, player interaction) accounted for less than 6 percent 
of the total tweets, only 193 tweets.  
 
Chart 6: NFL Tweets
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or 48 tweets, in the sport-related content category). NHL players shared the least amount 
of tweets in most content categories, except the player interaction category (professional 
soccer also had only five tweets) and the retweet category (professional soccer only had 
four tweets).  
 Overall, athletes in the NFL shared the most tweets; however NBA players 
dominated the promotion category, accounting for 69 of the category’s 162 tweets. The 
NFL accumulated 3,501 of the total 4,448 tweets—3,000 of the tweets were from 
Ochocinco. Even without Ochocinco’s 3,000 tweets, the NFL tweeted more than any 
other sport, with 501 tweets. Athletes in the NBA created the second largest amount of 
tweets with 458, and MLB athletes were not far behind with 402 tweets. NHL players 
had the least amount of tweets with only 87, followed by professional soccer players with 
only 149 tweets. The breakdowns of tweets in each content category, total tweets in each 
category and total tweets from each sport are all displayed in Table 2 below.  
 
Table 2: Content Category Breakdown Across Each League 

 Soccer NHL NBA MLB NFL Total 
Tweets 

in 
Category 

Fan 
Interaction 

70 17 93 120 2421 2721 

Player 
Interaction 

5 5 33 16 41 100 

Sport-
Related 

33 9 32 48 101 223 

Life 24 23 196 151 569 963 
Promotion 13 2 69 27 51 162 

Retweet 4 31 35 40 318 428 
       

Total 
Tweets 

149 87 458 402 3501 4448 

 
Conclusions 
 From the study, it can be concluded that fan interaction is the most common use 
of Twitter among professional athletes. Interacting with fans allows athletes to form 
better relationships with those that consume their sport. Furthermore, it can be concluded 
that promotional tweets are not a significant part of their routines, but could change with 
further developments with Twitter. Professional soccer players and NFL players created 
the most tweets within the fan interaction category, while the NBA and MLB athletes 
developed the most tweets detailing their everyday lives and thoughts. The athletes 
studied in the NHL used the retweet feature on Twitter more than creating content in any 
of the other categories. As long as athletes continue to use Twitter to enhance their image 
and interact with fans, they will be able to increase their marketing potential and standing 
within the sports industry. 
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Twitter Best Practices 
 Due to the problems associated with professional athletes on Twitter, I developed 
a short list of “best practices” for athletes, and other sport entities, to maximize their 
potential. The following are tips for using this popular social networking source (and can 
be applied to others, as well): 

• Stay away from controversial topics, or keep thoughts to a minimum. As 
mentioned above, Rashard Mendenhall found himself in hot water after tweeting 
his opinions on the 9/11 terrorist attacks, which ultimately cost him his 
sponsorship with Champion. 

• Interact with fans on a positive level; do not engage in conflict. Athletes should 
not argue with fans over social media. If a fan tweets something negative, it 
should be either ignored or taken “offline,” meaning through a more private 
means such as a direct message. However, extreme caution should still be taken 
as it is easy to take a “screenshot” of the conversation and make it public 
knowledge. It is simply to ignore, or even delete, the negative comment. 

• Athletes should promote their favorite products. It can be beneficial to promote 
products publicly because it has the potential to turn into a sponsorship or some 
type of agreement.  

• Social media should not be used to make negative comments about the league in 
which an athlete plays. Doing so has the ability to land in hot waters with the 
league and may result in a potential fine. If the athlete disagrees with some league 
action, policy, etc., he or she should take it up with league or in some cases, 
players union. 

• Use hashtags (#) on Twitter for easy discovery. Hashtags allow users to discover 
and join conversations about particular topics. Although athletes and 
organizations should use hashtags, do not use more than three in one post.   
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Abstract 
 Challenges exist in communication and general interaction between American and 
international undergraduate students. A study featuring in-depth interviews, focus groups, 
surveys, and on-camera interviews provided data to study five research questions associated with 
intercultural and cross-cultural experiences. The findings support several factors influence 
misunderstandings, including language barriers, fear of interacting, and lack of knowledge and 
experience. The concept of cultural intelligence provides a model for both a solution to these 
problems as well as the means to reach the solution. Cultural knowledge, mindfulness of other 
cultures, and cross-cultural skills may be developed and increased through participation in a 
study abroad experience at the collegiate level. Implications for career development support the 
components of cultural intelligence to be meaningful and influential in the global workplace.  
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Introduction 
Globalization & Implications for Career Development 

Globalization is forever changing the way people interact with one another. The Geneva 
Centre for Security Policy defined globalization as “a process that encompasses the causes, 
course, and consequences of transnational and transcultural integration of human and non-human 
activities” (Al-Rodhan & Stoudmann, 2006). Information and people are now easier to access, 
and intercultural interactions are becoming a part of day-to-day career experiences in many 
fields. New media is partly responsible for propelling globalization, facilitating human 
connections around the world. It challenges traditional interpersonal interactions, but especially 
in an intercultural context. New media rearranges cultural patterns, or traits characteristic of a 
culture, and creates more ambiguity between people of different cultures (Chen, 2012). Cross-
cultural skills are becoming more valuable in interpersonal and business settings; however, many 
people are apprehensive to the process of cultural learning and are hesitant to seek out 
experiences in cross-cultural interaction.  

In response to the globalization across all fields, undergraduate students are encouraged 
to develop cross-cultural communication skills in college in order to perform better in their 
future jobs. University students are likely to have the option to study abroad during their 
educational journey, and many students from all over the world choose to live and study in the 
United States. The 2013 Open Doors Report by the Institute of International Education stated 
that in the 2012-2013 academic year, there were 819,644 foreign students living in the United 
States, and over 283,000 American students studying abroad (para. 1). Despite this was an 
increase from the previous year, fewer than ten percent of all U.S. college students study abroad 
(para. 3). The National Geographic-Roper Public Affairs 2006 Geographic Literacy Study found 
that young Americans demonstrated a striking lack of global knowledge, also reporting “limited 
contact with other cultures outside the U.S.” (para. 20). The results of the study suggest that 
“young people in the United States – the most recent graduates of our educational system – are 
unprepared for an increasingly global future” (para. 15). 

A study abroad experience can provide young Americans with the global knowledge and 
cultural experience they are lacking, and may also influence their career success. The 2012 IES 
Abroad Recent Graduate Survey found that alumni earned more and secured their first job faster 
than their peers who did not study abroad. Many career fields are changing so rapidly that 
awareness and knowledge of other cultures may become vital. For example, there are several 
“new rules” to the fields of marketing and public relations due to the influences of the Internet 
and globalization that are merging the fields together in many ways (Scott, 2011). Prospective 
employees in these fields might consider enhancing their cultural knowledge and experience in 
order to become more competitive, especially in situations in which the lines between fields are 
blurred. Culturally-diverse experiences at the undergraduate level can provide students with a 
variety of tools for cross-cultural interaction in the global workplace. The present study will 
explore two undergraduate student populations and the impact of their study abroad experiences. 
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Literature Review 
Cross-Cultural Interaction (Key Terms Defined) 
 Culture may be defined in several different ways, but a generally accepted definition 
names culture as something shared by a group of people that they may be recognized and defined 
in a social context (Levine, Park, & Kim, 2007). Levine, Park, & Kim, in their research on the 
concepts and challenges surrounding cross-cultural communication, delineate the fine differences 
between intercultural and cross-cultural interactions. Differences in the aspects of 
communication between one culture and another are considered cross-cultural, while the 
interactions between people of two different cultures are referred to as intercultural (2007). 
While there is overlap in these two types of research, the present study will focus both on the 
differences in communication patterns between people of different cultures, but also their 
interactions with one another. For the sake of simplicity, the terms will be used interchangeably 
to some extent. 
 
Assessment of International Students Studying in the United States 

Many students choose to study abroad at some point during their college experience. The 
United States is home to a plethora of different types of colleges, universities, and trade schools, 
and students from around the globe come to the U.S. for the “American experience” as an 
undergraduate. 

Some general concerns of international students are their level of English proficiency, 
homesickness, and financial concerns (Kwon, 2009). An international student’s experience in the 
United States may also be influenced by the student’s level of anxiety about their new 
surroundings, which could be considered a culturally-dependent factor. A study by Baloglu, 
Abbasi, and Masten (2007) used the State-Trait Anxiety Inventory to assess anxiety levels in 
various students from different countries and cultures. They determined a significant relationship 
between country of origin and anxiety level. An important theory to explain anxiety in cross-
cultural communication situations is the Uncertainty Reduction Theory (URT) by Charles Berger 
and Richard Calabrese, which suggests that people seek to reduce uncertainty about the people 
they are communicating with in order to feel more comfortable (Neuliep & Ryan, 1998). 
Research has promoted the URT as an explanation for intercultural adaptation because many of 
the behaviors used to reduce uncertainty are also implemented when attempting to assimilate into 
a new culture, especially for intergroup saliencies, but there is also some support for anxiety 
reduction (Hammer, Wiseman, Reasmussen, & Bruschke, 1998). 

Berry’s (1997) framework for stress, coping, and adaptation has been used in more recent 
studies, and has determined that there are factors prior to acculturation and factors during 
acculturation that contribute to levels of stress and ways of coping in Chinese students studying 
in the United States (Yan & Berliner, 2011). Prior to acculturation, some factors include age, 
expectations, knowledge, and skills. During acculturation, such factors as length of stay, 
strategies of coping, and social support play a role (Yan & Berliner, 2011). Such factors are 
different for each international student, however some or all of them may cause anxiety or they 
may be helpful for the student in their acculturation process. 
 One way to study international students and their experiences in the United States is 
through psychosocial analysis. Eunyoung Kim for Seton Hall University proposed a fluid 6-
phase framework for identity development of international students in their new environments 
called the International Student Identity Model (2012). Kim’s study is one of the first regarding 
international student identities. First is the “pre-exposure” phase in which the student prepares 
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for their cross-cultural experience in America by learning about the culture, language, and 
educational system. The “exposure” phase occurs once the student has entered the United States 
and experienced some cultural differences. Next, the “enclosure” phase is likely to occur when 
the student limits themself to certain activities and refrains from interacting with those who are 
different than them. Phase 4, “emergence,” involves the student emerging from their 
psychosocial closure and interacting with others in many activities. Students who combat 
challenges and solve problems have met the “integration” phase, and the last phase, 
“internalization,” occurs when the student has gained an understanding and respect for those 
different from them and recognizes educational and cultural characteristics (Kim, 2012).  
 Although international students progress through the 6-phase model, they will most likely 
face other challenges along the way. Dialectical tensions, or conflicting needs of people in 
interpersonal relationships, can play a role in international student interaction with their peers. 
Kerdchoochuen (2011) identified three tensions between American and Thai students in an 
intercultural classroom: stability v. change, openness v. closedness, and separation v. connection. 
The students coped with those tensions via strategies such as selecting segments of information 
to focus on, altering responses to tensions, and reframing a tension to eventually diminish it 
(Kerdchoochuen, 2011). These forms of adaptation actively engaged the students in cross-
cultural communication. Their willingness to change was undoubtedly a factor; however, once 
tensions had been presented, the students recognized the differences and modified their 
behaviors and thought processes to accommodate them, thus stabilizing their interpersonal 
relationships. 
 The present study implements the following research questions in relation to international 
students studying in the United States: What do international students report to be the biggest 
challenges in their experience in the United States and interaction with American students? What 
do American students report to be the biggest challenges in interacting with international 
students? 
 
Assessment of American Students Studying Abroad 

One vehicle for undergraduate students to use to learn about other cultures and gain 
experience interacting with other cultures is studying abroad. Study abroad programs have been 
proven to enhance a student’s cross-cultural skills and better prepare them for a global or 
multicultural environment (Kitsantas, 2004).  

Many different types of study abroad programs exist to meet the needs and desires of 
university students. For those who may not be able or who do not desire to study abroad for a full 
semester or year, short-term programs provide attractive options.  Research from Gouldthorpe, 
Harder, Roberts, & Stedman (2012) delineated four variables of analysis for a short-term abroad 
experience in Ecuador: Knowledge gain, change in attitude, increased skills, and aspirations. 
Although their study involved faculty traveling abroad, the findings of the study may be applied 
to U.S. undergraduate or graduate students. The researchers found that the participants 
demonstrated a better understanding of the culture, gained an appreciation for the country, noted 
a slight increase in skills, and cited new aspirations following the experience. The study also 
emphasized the importance of interaction with locals in the development of these variables. 

Previous research supports the concept that even a short-term program will produce 
changes in individuals. For some university majors, studying abroad is easily integrated into their 
collegiate progress. For other majors, such as nursing, studying abroad is almost out of the 
question, but fortunately many short-term international experiences exist. Carpenter and Garcia 
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(2012) assessed the outcomes of a study abroad program for nursing students, “guided by the 
conceptualization of cultural competence as having four components: cultural awareness, 
cultural sensitivity, cultural knowledge, and cultural skills” (para. 3). The study showed an 
increase in all areas defining cultural competence and suggested the overall depth of personal 
growth that a study abroad experience can have on university students. 

In addition to such concepts as knowledge, awareness, attitudes, sensitivity, and 
aspirations, Mapp (2012) found that emotional resilience, or the “extent to which a person can 
regulate his or her emotions, maintain emotional equilibrium in a new or changing environment, 
and deal with the setbacks and difficult feelings that are a normal part of the cross-cultural 
experience,” was the greatest change in university students who engaged in a short-term study 
abroad experience (para. 22). These particular skills are important for person-to-person 
interactions regardless of the environment. Experiences while studying abroad have a 
transformative nature for an undergraduate student and a critical reflection process can help 
students to understand how they have been transformed (Perry, Stoner, & Tarrant, 2012). The 
transformative experiences of studying abroad will always remain in a student’s memory, and 
can influence the way they perceive and encounter international students at their home institution 
upon return.  
 
Cultural Intelligence 

A more recent development in the study of cross-cultural interaction is cultural 
intelligence, a concept developed by Thomas and Inkson (2009) and discussed in their book, 
Cultural Intelligence: Living and Working Globally. The three components of cultural 
intelligence are knowledge, mindfulness, and skills (Thomas & Inkson, 2009). Although the 
theory of cultural intelligence is fairly new, prior research supports each of the three components. 
The topic is especially relevant to American students and their interactions with international 
students, as Hinchcliff-Pelias & Greer (2004) found that negative experiences of international 
students were in part due to their own attributes such as lack of knowledge of others’ culture or 
language inadequacy, but also due to the attributes of the American students, such as cultural 
insensitivity and ignorance. The present study will analyze and evaluate American undergraduate 
students based upon the three factors of knowledge, mindfulness, and skills.  
 
Knowledge 
 According to Thomas and Inkson’s concept of cultural intelligence, knowledge means 
having an understanding of different cultural practices and expectations. Most college students, 
however, do not have proficient cross-cultural skills and lack intercultural knowledge (Zhou & 
Griffiths, 2011). Cultural knowledge is defined by Thomas and Inkson as “knowing what culture 
is, how cultures vary, and how culture affects behavior” (p.16). Topics in Cultural Intelligence 
related to knowledge include the understanding of individualist and collectivistic cultures and 
being able to identify differences between one’s own culture and that of someone else. 

Some people may argue that personality differences account for many peoples’ 
unwillingness or reluctance to interact cross-culturally, however more recent research by Len-
Ríos & Perry (2009) found no significant differences in personality predispositions in regards to 
learning core cross-cultural concepts. Furthermore, they found that journalism students very 
easily learned the basic concepts taught to them in class, but were less likely to develop 
knowledge of more complex, higher-learning functions of diversity. Unfortunately, this is the 
case for many individuals because they are apprehensive when it comes to change. It is also not 
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very reinforcing when many aspects of communication, whether verbal or nonverbal, are easily 
misinterpreted, even between individuals of the same culture.  

The research question for the present study relates to the concept of knowledge is the 
following: Does an international experience increase the cultural knowledge of American 
undergraduate students? 
 
Mindfulness 
 Mindfulness, as a component of cultural intelligence, refers to a conscious awareness of 
how different people of different cultures behave and interact. Thomas and Inkson further 
explain mindfulness as “the ability to pay attention in a reflective and creative way to cues in the 
cross-cultural situations encountered and to one’s own knowledge and feelings” (p. 16). Besides 
such obvious communication challenges as language barriers between cultures, there are many 
nonverbal aspects of human behavior that are perceived differently based on culture. For 
example, facial expressions can sometimes be misinterpreted by people of different cultures. 
Matsumoto, Olide, Schug, Willingham, & Callan (2009) found there to be a strong, significant 
correlation between a person’s culture and their ability to correctly judge a spontaneous facial 
expression. Their findings supported their hypothesis of cultural similarities in relative 
agreement rates. The book, Kiss, Bow, or Shake Hands by Morrison & Conaway (2012) 
describes important differences between cultures in regards to business procedures that are 
important for people engaged in intercultural communication to recognize. For example, 
Mexican people typically do not arrive on time, while in the United States the phrase “time is 
money” virtually describes an unspoken rule. Additionally, it is appropriate to stand less than 1 
foot apart from another person when communicating in Brazil, but in the U.S. the distance is 
around 2 feet and in China up to 3 feet is acceptable because bowing is expected (2012). These 
are examples of nonverbal cultural norms that may seem strange to outsiders. 

The research question for the present study relates to the concept of mindfulness is the 
following: Does an international experience influence the mindfulness, or awareness of other 
cultural behaviors, of an American student?  
 
Skills 

The last component of cultural intelligence is skills. Skills are defined by Thomas and 
Inkson as behaviors practiced by those who have acquired knowledge and gained experience 
observing others (2009). “These skills involve choosing the appropriate behavior from a well-
developed repertoire of behaviors that are correct for different intercultural situations” (Thomas 
& Inkson, p.16). Students who wish to develop cross-cultural and intercultural skills may partake 
in the Molinsky’s (2007) concept of cross-cultural code-switching, or actively changing between 
different culturally-specific modes of behavior. The purpose of cross-cultural code-switching is 
accommodation. Many times people base their code-switching ability on previous knowledge; 
however, their ability will not be proficient without sufficient knowledge of the other culture 
(Molinsky, 2007). Developing cross-cultural skills is not always easy because change is difficult 
for many people. An individual must have a desire to experience such a change in their 
international awareness and interpersonal behaviors in order to develop such skills (Mathison, 
2003). 

The research question for the present study related to the concept of skills is the 
following: Does an international experience improve or enhance cross-cultural skills in 
American undergraduate students? 
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Conclusion 
Achieving a level of cultural intelligence provides individuals, including college students, 

with an understanding of such norms as nonverbal communication behaviors in a cross-cultural 
context, among other things. Students can become more comfortable interacting with culturally-
diverse people in a variety of contexts once they have developed cultural intelligence. 

Realistically, especially due to the accessibility of the world today, people will interact 
and communicate with another person of a different cultural background. Culturally-specific 
communication behaviors, cultural norms, and possible factors influencing cross-cultural 
challenges and apprehension levels are important for any intercultural communicator to 
understand. This paper explores the challenges faced by American and international students and 
the effects of a short-term study abroad program on American nursing students’ cultural 
competence and cultural intelligence. The present research study will explore the perceptions and 
experiences of American undergraduate students in terms of their cross-cultural interactions with 
international students. Many times international students are studied before or after their 
experience studying in the United States, however the current study will examine international 
students during their experience, reflecting on past misunderstandings and struggles but also 
focusing on ways to improve their experience in the future. Additionally, studying abroad 
through the lens of cultural competence and cultural intelligence will be explored and explained 
using thematic analysis. 

The significance of this study will be contributions to the understanding of how and why 
native and international students interpret communication. Further, the value of an international 
or study abroad experience will be explored through different research methods. As previous 
research would suggest, a major theme will most likely be a lack of cross-cultural knowledge and 
intercultural communication skills. Thus, this research will provide awareness to all 
undergraduate students about the importance of cross-cultural interaction and cultural 
intelligence, better preparing them for the intercultural workplace. 

 
Research Methods 
 The present phenomenological study incorporates research from focus groups, in-depth 
interviews, and surveys. All participants were undergraduate students attending a private 
university in Western Pennsylvania. Both domestic and international students were involved in 
the research as convenience samples, spanning from the Spring 2013 semester to the Fall 2013 
semester. A multi-tiered data collection approach was implemented to ensure broad student 
representation in the present study. Individual perspectives were recorded to identify the essence 
of the shared experience of the two populations studied. 
 This study utilizes thematic analysis across all methods of data collected. Qualitative data 
was reviewed and coded by two individuals in separate environments and coding was cross-
referenced to identify the strongest themes, shared in the results section. The following research 
questions were proposed: 
 RQ1: What do international students report to be the biggest challenges in their 
experience in the United States and interaction with American students? 
 RQ2: What do American students report to be the biggest challenges in interacting with 
international students? 
 RQ3: Does an international experience increase the cultural knowledge of American 
undergraduate students? 

47 
 



 

 RQ4: Does an international experience influence the mindfulness, or awareness of other 
cultural behaviors, of an American student?  
 RQ5: Does an international experience improve cross-cultural skills in American 
undergraduate students? 
 
Method 1 – In-Depth Interviews 
Sample 
 In-depth one-on-one interviews were conducted with four individuals in the spring of 
2013. Two males and two females were interviewed, one male and one female being American 
students and one male and female being international students. Both international students were 
from Saudi Arabia, as the university at which the study was conducted recently experienced an 
increase in students from Saudi Arabia the semester following the research.  
 
Research Design 

The purpose of this research method was to identify communication challenges between 
American and international students from individual perspectives. The perspectives of the 
American students varied in that one student had extensive international experience, while the 
other had none. The following research questions were addressed in this method: 
 RQ1: What do international students report to be the biggest challenges in their 
experience in the United States and interaction with American students? 
 RQ2: What do American students report to be the biggest challenges in interacting with 
international students? 
 
Procedure 

Individuals exhibiting certain criteria were sought out by the researcher. These 
individuals were involved on the college campus and comfortable speaking with others. An 
interview location was secured and each participant coordinated a time with the researcher. 
Participants completed an information sheet and consent form. All interviews were conducted on 
campus and audio from the interviews was recorded by the researcher. 
 
Method 2 – Focus Groups 
Sample 
 Two focus group interviews were conducted for the present study: one consisting of 
American students and one of international students. The American student focus group involved 
six participants ages 19-22. These students were in their freshman, junior, and senior levels at the 
university. In the American focus group, four students were from Pennsylvania, one was from 
Ohio, and one was from Maryland. Half of the students had experiences outside of the United 
States, and the other half had not. 
 The international student focus group consisted of eight participants ages 19-23. They 
represented freshman through senior levels and the following countries: Italy, Croatia, Rwanda, 
Greece, France, and Australia. The majority of the international focus group sample had their 
first experience in the United States when they arrived at the University. Only three of the 
students had visited or lived in the U.S. prior. 
 
Research Design 
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The opportunity to talk with a group of students aids the researcher in identifying 
communication challenges between American and international students from the collective 
perspective. From this method, the concept of a shared experience is developed and conclusions 
may be drawn from the thoughts, feelings, and behaviors of the two populations. The following 
research questions were addressed in this method: 
 RQ1: What do international students report to be the biggest challenges in their 
experience in the United States and interaction with American students? 
 RQ2: What do American students report to be the biggest challenges in interacting with 
international students? 
 
Procedure 
 Pre-approved flyers informing students about the focus group and inviting their 
participation were displayed throughout the university a week prior to the focus group dates, for 
which a time and location on campus had been secured. American students were invited to a 
meeting on a specific day and time as were the international students. Students who attended the 
focus groups were asked to complete a participant sheet as well as a consent form. Audio from 
the interviews was recorded and a scribe attended both focus groups to record the discussion. 
 
Method 3 – Surveys 
Sample 

The sample for the electronic surveys consisted of senior level nursing students at the 
private university, ages 21-22, all of who were participating in an academic medical mission trip 
to Nicaragua. The 10-day trip to Nicaragua fulfilled the community clinical requirement for 
senior nursing students. The students had predetermined their participation in the trip based on 
their eligibility and fulfillment of the payment required to attend.  A total of 25 undergraduate 
nursing students participated in the trip: 6 males and 19 females. 5 males and 13 females 
participated in the pre-Nicaragua survey, and 5 males and 10 females participated in the post-
Nicaragua survey. 
 
Research Design 
 Several dimensions were included in the surveys completed by the nursing students. The 
pre-Nicaragua survey sought to gather information about the prior international experiences of 
the students, their expectations for Nicaragua, and overall attitude toward studying abroad and 
interacting with culturally diverse people. The post-Nicaragua survey also gathered information 
on these topics and the students’ reflections on their experience in Nicaragua, in order to create 
comparisons between the two survey results. The overall purpose of this method was to identify 
changes in American students who engage in an international experience. The following research 
questions were addressed in this method:  
 RQ3: Does an international experience increase the cultural knowledge of American 
undergraduate students? 
 RQ4: Does an international experience influence the mindfulness, or awareness of other 
cultural behaviors, of an American student?  
 RQ5: Does an international experience improve cross-cultural skills in American 
undergraduate students? 
 
Procedure 
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Pre and post surveys were sent via email to all of the undergraduate students participating 
in the trip to Nicaragua. The pre-Nicaragua survey was administered roughly ten days before the 
trip, and the post-Nicaragua survey was administered roughly one week after the students had 
returned. Students were reminded to complete the surveys, but all survey submissions were 
anonymous and confidential. 
 
Method 4 – On Camera Interviews 
Sample 
 The participant sample for the on-camera interviews were the nursing students 
participating in the Nicaragua program, an identical sample to the survey method. 
 
Research Design 
 On-camera interviews as a research method provided instantaneous qualitative data 
reinforcing the survey method. Footage from these interviews was used for other purposes within 
the university environment, but also provided further support for the research. The following 
research questions were addressed in this method: 
 RQ3: Does an international experience increase the cultural knowledge of American 
undergraduate students? 
 RQ4: Does an international experience influence the mindfulness, or awareness of other 
cultural behaviors, of an American student?  
 RQ5: Does an international experience improve cross-cultural skills in American 
undergraduate students? 
 
Procedure 
 Participants were invited to be interviewed on camera before and after the Nicaragua 
experience, consistent with the survey method. Students were interviewed three days prior to 
leaving for Nicaragua at a preparation event. Students were notified via email about the 
opportunity to be interviewed, and 15 students participated pre-Nicaragua. After the trip, 
students had the opportunity to sign up for a post-Nicaragua on-camera interview in the 
university’s television studio. Eight students participated in post-Nicaragua interviews.  
 
Results 
 Data from this research project was analyzed and coded by two individuals in 
independent environments to ensure inter-coder reliability. Significant statements from the in-
depth interview and focus group data were gathered from audio files and partial transcripts. The 
survey method provided quantitative as well as quantitative data, and significant statements from 
the on-camera interviews were gathered from verbatim transcripts. 
 
Method 1 – In-Depth Interviews 
 The in-depth interviews allowed for preliminary research and a general concept for the 
perspectives of American and international students at a small private university in the northeast 
United States. In terms of RQ2: What do American students report to be the biggest challenges 
in interacting with international students?, both the male and female American student indicated 
that they are challenged in their interactions with international students because they do not want 
to say something that will offend them. The female student elaborated in saying the following: 
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“I don’t want to make them feel stupid if I’m trying to talk a certain way so they can 
understand me.  I don’t want to make them feel bad or dumb or something.” (Page 1, Q2) 

Another challenge indicated by the female American student was that the international students 
are always seen together, and she considers that intimidating: 

“I would say that a lot of the Saudi students don’t really branch out. I think because they 
all sort of came together in a big group. So they, it’s easier to stick to the people that you 
know. So I think with them it’s harder. And it’s especially hard to approach them 
because. They’re always standing in a group of 5 or 6 of them so it’s hard for, I, I 
wouldn’t want to walk up and just start talking to them.” (Page 1, Q5) 
In terms of the in-depth interviews with international students, both students interviewed 

were from Saudi Arabia. RQ1, What do international students report to be the biggest challenges 
in their experience in the United States and interaction with American students?, was addressed 
by the female Saudi student as she explained that American students do not know enough about 
her culture, and that many of the challenges and misunderstandings occur because of that lack of 
knowledge. For example: 

“I have a lot of situations where like, because we have a different body language and we 
have a different way to talk, they call me sarcastic.” (Page 2, Q10) 

She also indicated that many challenges occur in situations with male students, because her 
religious values prohibit her from shaking hands/physically touching a male who is not her 
family or husband. But, she explained that when she talks to American students about these 
things, the problems diminish.  

This preliminary understanding of challenges between American and international 
students provided a basis for the next method of research. In summary, the primary themes that 
emerged from the in-depth interview were the perceptions American students have of 
international students, and vice versa, from a very small sample. These themes include the 
American student perspective that they have a fear of interacting with the international students, 
and the international student perspective that Americans do not have an understanding of other 
cultures and practices. 
 
Method 2 – Focus Groups 
 The results from the American and international student focus groups further provide 
support for the challenges indicated by the in-depth interviews. The topic of transitioning into 
life in the United States was discussed among the students in the international focus group. In 
terms of challenges during and after this transition period, one international student noted the 
lack of knowledge possessed by their American peers: 

“I think it’s always hard when you introduce yourself to people and people here just 
have...lack of geographic knowledge that it’s so amazing.” (1, Q3) 
Although most of the international students agreed that their American peers lack 

sufficient knowledge of the world in terms of geographic and cultural knowledge, the 
overwhelming challenge described by the international students was the overall attitude of the 
American students. RQ1 is addressed in the following statements based on attitude/mindset: 

“They [American students] have this mindset...It’s really hard to change their ideas, 
unless they go there...They actually have to go there to change their mindset.” (8, Q4) 
 
“What I don’t like is when people are not open to anything. So like, if I’m making my 
grilled cheese sandwich one way, people are like ‘you’re so weird.’ I’m like, ‘I’m not 
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weird. I’m just from a different country. I make stuff differently,’ and people here are not 
open.” (1, Q4) 
In one instance, the true ignorance or apprehensiveness of an American student made this 

international student feel uncomfortable, and unwelcome: 
“I feel like people were scared or like, intimidated by me...They used to call me Italy. 
They didn’t even know my name...but they never even came to ask me.” (8, Q3) 

This example illustrates a major challenge between the two populations, and the motivation 
behind American student behavior in regards to international students was explored in the 
American focus group. This international student perspective shares an important reality of the 
challenges between American and international students: International students can experience 
emotional consequences to the way they are treated by their American peers. Furthermore, the 
focus group discussion brought to light an additional perspective related to emotional harm: 

“One of the hardest things right now is finding out whether the person is genuinely 
interested in where you’re from, or whether they’re just asking for the sake of 
asking...It’s very like, whether they’re asking the question to find out more about your 
culture, or whether they’ll get irritated when you start explaining everything.” (3, Q4) 

This valuable insight into the perspectives of international students and the challenges they face 
when interacting with American students provides one part of the puzzle. The other half is 
indicated by the results of the American student focus group. 
 Among the participants in the American student focus group, those of whom had not 
traveled outside of the United States indicated that it was because they did not own a passport, 
did not have the money to do so, and/or did not have the opportunity. Their experiences with 
international students were primarily based upon attending classes with them or living in the 
same residence halls. The American students reported enjoying their time interacting with 
international students, however their forced exposure does not indicate an overwhelming desire 
for interactions. When asked about the international students’ understanding of American 
culture, the participants discussed the influence of the media in falsely depicting American life.  
 RQ2 seeks to understand the challenges from the American student perspective. The 
focus group participants suggested language barriers to be a prominent challenge in 
communication and understanding of international students. In addition, cultural 
misunderstandings were a noted challenge. This includes a lack of knowledge of cultural beliefs, 
values, and norms, illustrated in the following participant quotes: 

“The one time one of my Saudi friends, um, I touched her arm, and I didn't know that 
they like, really didn't do contact like that with the opposite sex. And for a while she 
didn’t talk to me. And I was just like, I don’t really understand why and I thought that she 
was just like, being standoff-ish. But I discovered that that was the reason and I 
explained to her that I didn’t know and she didn’t know that I didn’t know.” (6, Q10) 
 
“I was talking to one of these girls, she’s Asian, and I told her that like, she had a nice, 
like, butt...and she got really like offended by it because like, in her country, for her being 
like, the size that she is, that’s not a good thing because they like them to be really skinny 
and like, don’t have curves or anything like that but here in American like, curves are a 
obviously a good thing, so that was a misunderstanding.” (2, Q11) 

The challenge in these situations was derived from a lack of cultural knowledge on the part of 
the American student, yet the American students who shared these experiences admitted their 
role in the misunderstandings. 
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   In summary, the essence of the shared experiences of native and international students as 
related to challenges confronted when interacting with individuals from a different culture were 
the lack of knowledge and experience. The lack of knowledge led to cultural misunderstandings 
and the lack of experience led to a lack of comfort and confidence in the interactions between 
American and international undergraduate students. 
 
Method 3 – Surveys 

The data gathered from the primary research methods of in-depth interviews and focus 
groups provided a basis of knowledge regarding the challenges between American and 
international undergraduate students. The next stage of insight explores the impact of a short-
term study abroad experience on American students. Pre and post surveys of this population 
provide quantitative data, which supports the accompanying research methods, as well as 
additional qualitative data. 

Of the eighteen nursing students who completed the pre-Nicaragua experience survey, 
77.78% had traveled outside of the United States, however mostly for vacations or school trips. 
Only 16.67% of the respondents said that they interact with someone of a different culture more 
than just sometimes. The pre-survey was administered less than a month before the trip to 
Nicaragua, however only 38.89% of respondents indicated that they were at least somewhat 
comfortable with their knowledge of the Nicaraguan culture. When asked about their biggest 
concern regarding the trip, more than half (55.56%) of the respondents specifically mentioned 
the language barrier and their lack of Spanish speaking as their main concern. 

Following the medical mission trip to Nicaragua, all participants had the opportunity to 
complete the post-survey. Fifteen surveys were completed.  In the post-Nicaragua survey, 
93.34% of respondents reported that they were at least somewhat comfortable with their 
knowledge of the Nicaraguan culture, a 54.45% increase from the pre-survey. In terms of RQ3, 
this self-expression of increased comfort with their level of knowledge suggests that an 
international experience does increase the cultural knowledge of American undergraduate 
students. With the increase of knowledge came a decrease in exposure. In the post-survey only 
6.67% of participants indicated that they interact with someone of a different culture more than 
just sometimes, opposed to 16.67% in the pre-survey. Assuming cultural knowledge was gained 
by all participants who did not complete the post-survey, this knowledge may be implemented in 
real-life experiences as cultural skills, in reference to RQ5. Finally, a change in the perception of 
importance of a study abroad experience for undergraduate American students was prevalent 
between the pre-and post-Nicaragua survey respondents. Following their experience in 
Nicaragua, a full 100% of respondents indicated that they feel an international experience is 
“very important” for university students, opposed to only 72.22% in the pre-Nicaragua 
interviews. One hundred percent of post-survey respondents also reported that traveling to 
Nicaragua influenced their desire to travel abroad again in the future.  
 
Method 4 – On-camera Interviews 
 The final research method, pre and post trip on-camera interviews, allowed for a 
comprehensive understanding of the students participating in the trip to Nicaragua. Students 
interviewed prior to the trip exposed many of their motivations, expectations, and fears, while 
those interviewed after the trip expressed their reflections and key learnings. Fifteen nursing 
students were interviewed on-camera prior to the trip to Nicaragua, and ten students were 
interviewed after the trip. 
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The students’ motivations for participating in the international experience varied. The 
following themes emerged:  Some students desired a new experience: 

“I’m going to Nicaragua because, I think it’s very out of my comfort zone and I kind of 
just want to see what else is out there.” (1, GQ3) 

Some students were motivated by the purpose of the trip and their desired profession: 
“I want to make an impact on everybody’s lives. I mean, that’s why I’m becoming a 
nurse, but this is going to be such an amazing experience and I do want to change the 
lives of other people.” (14, GQ3) 

Sometimes, both motivations were expressed: 
“I really want to go over there to see how it is different and I’m also intrigued like 
actually help out and be able to be part of the change over in that country.” (10, GQ3) 
“Just to have a chance to not only study abroad, um, in the nursing program, which 
there’s little opportunity with the coursework, but to also...make an impact.” (12, GQ3) 

Three themes emerged regarding expectations: 1) several participants expressed that they 
expected the people to be gracious, 2) for the environment to suggest poverty, and, 3) for an eye-
opening experience. The respondents’ fears were categorized according to three primarily 
themes: 1) language barrier, 2) disease, and, 3) safety. Table 1 represents the emergent themes 
pre-Nicaragua from both the survey and on-camera interview methods linked to dimensions of 
cultural intelligence.  
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Table 1: Pre-Nicaragua themes related to dimensions of cultural intelligence 

Pre-Nicaragua 
 

Significant Statement Meaning 

Knowledge “I want to experience what it is like outside 
the US and see how different the experience 
is compared to living here in the U.S.” 
 

Desire to gain new 
experience and more 
knowledge 

 “I’ve also wanted to see the world outside 
the U.S. I have never been to a third world 
country and this trip seems like a great 
opportunity to do so.” 
 

Desire to gain new 
perspective and more 
knowledge 

 “The biggest impact it can have is to open 
my eyes to how different people live in 
areas of the world that are not the U.S.” 
 

Recognition of 
experience as an 
opportunity to gain 
more cultural 
knowledge 

Mindfulness “I am interested in seeing the differences 
between our culture and others.” 

Recognition of 
differences & desire to 
experience them 

 “Being aware of culture and diversity, it 
will definitely help me in my nursing 
practice.” (12, GQ5) 

Perceived benefit of 
mindfulness & 
application to career 

 “My greatest fear is that I’m just gonna to 
have a really hard time coming back and 
into this lifestyle, just falling right back into 
it, instead of coming back, learning my 
lesson, and changing the way I life my life.” 
(7, JQ5) 

Acknowledgment of 
differences and the 
potential impact on 
awareness/fear of not 
becoming mindful  

Skills “I’m afraid of not fitting in...not knowing, 
um, the culture very well, the people, the 
practices. I don’t wanna feel too out of 
place, you know. I want to be able to fit in 
as much as I can, to serve the people best.” 
(12, JQ5) 

Fear for the lack of 
skills  

 “Probably the biggest thing that he’ll 
[professor] be able to teach us while we’re 
over there is probably related towards 
culture, about how to be culturally 
competent.” (10, JQ3) 

Expectation to acquire 
skill in cultural 
competence 

 “Diversifying yourself and going through 
this kind of stuff, it’ll really help you care 
for those kinds of patients.” (9, GQ5) 

Acknowledgment of 
benefit & skills to be 
learned 
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Prior to the Nicaragua trip, the emergent theme of  “culturally competent,” or “cultural 
competence” emerged in the transcripts from interview participants. Six of the pre-trip 
interviewees used a variation of the phrase when speaking about their expectation for what they 
would learn from the experience. 
 Following the students’ experience traveling to Nicaragua and becoming immersed in the 
Nicaraguan culture, their perspectives changed based on thematic analysis of the interview 
transcripts.  In their post-Nicaragua interviews, students reported that the experience was 
different than their expectations and that it exceeded their expectations. Several students 
expressed that the biggest thing they took away from their experience and the biggest lesson 
learned was not to take life for granted. One can surmise that differences in economic and social 
structures and environments between Nicaragua and the United States served as the motivator. 

While many students used some variation of the phrase, “culturally competent” in the 
pre-Nicaragua survey and interviews, only two of the post-Nicaragua interviewees used the 
phrase. One of those students in particular spoke about how the Nicaragua experience changed 
their perspective of that concept: 
 “People say, ‘cultural competence, cultural competence,’ while I think yeah, that is a big 

part, you wanna know how to deal with people of different cultures, but also just to see, 
to know that that's out there...Like yes cultural competence is a big thing, but I know a lot 
of people just say that word and it just comes out and, um, that is a big deal but also just 
to see other cultures and know what it’s like other places other than here.” (3, GQ3) 

 Cultural competence was a key phrase for nursing students, however, the concept of 
cultural intelligence may also be applied to the post-Nicaragua surveys and interviews. 
Qualitative themes supported by representative statements post-Nicaragua correlated to cultural 
intelligence attributes of knowledge, mindfulness, and skills are presented in Table 2. 
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Post-Nicaragua 
 

Significant Statement Meaning 

Knowledge “I was shown a huge difference between American 
and Nicaraguan culture. I was shown that family is 
the number one priority in all things – that no matter 
what, family comes first.” 
 

Increased knowledge 
of Nicaragua culture 
and of American 
culture 

 “My experience in Nicaragua greatly impacted my 
perception of other people and other cultures...it 
expands your horizons and knowledge of the world.” 
 
 

Recognition of 
knowledge expansion 
as a result of the 
experience. 

 “I experienced a whole new society that went against 
so many of my norms but I realized that some of my 
norms should change so I can live a better life.” 

Acknowledgement of 
the differences in 
culture and adaptation 

 “I knew very little about Nicaragua before I left for 
the country but within those 10 days I learned more 
about it than I ever could’ve in a text book here in my 
life. Experiencing the culture first hand truly makes a 
difference!” 

Increased knowledge 
as a result of the 
experience in 
particular 

Mindfulness “This trip made me more open to other cultures 
perceptions because I feel that a lot of their outlooks 
on life are actually in better perspective than most 
Americans.” 
 

Recognition of 
increased mindfulness 
and pursuit of 
mindfulness in the 
future 

 “I believe it has made me more aware of the 
situations going on in the world” 

Recognition of 
increased mindfulness 
as a result of the 
experience 

 “it was a once in a lifetime experience and has 
brought to my attention my love of enjoying other 
cultures through food, music, dance, and 
communication.” 

Acknowledgement of 
mindfulness as a 
result of the 
experience 

Skills “I think it showed me how to deal with other cultures 
and be more accepting of the differences that we as 
Americans have with other cultures.” 

Acknowledgement of 
skills gained 

 “It has made me less nervous to approach someone 
from another culture.” 

Acknowledgement of 
skills gained 

 “It’s really going to help me if I ever encounter any 
circumstances where, um, people have different 
values, different belief systems; It really makes 
me...respect that a lot more.” 

Prediction of skills 
gained to be used in 
the future 

 

Table 2: Correlates of cultural intelligence to emerging themes post-Nicaragua 
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 The students also reflected on the impact of the trip as an international experience 
contributing to their overall experience. Significant comments reflecting this impact are: 

“I think it’s nice at this age, like sometime when you’re in college, to get an international 
experience. To see what other cultures, other people are like.” (1, GQ3) 

 
 “They make it so easy for us to have that international experience and even with all of 

the international students coming to this school...it’s something that I’ve always wanted 
to do and to have that experience now, I’ve, it’s like, changed me forever and I, I can’t 
wait to be able to go more places and hopefully go back there one day.” (5, GQ2) 

 
“It was one type of experience that you wish everyone could have but you know that it 
would not be the same for that person the way you had it.” (9, GQ1) 
This research study was designed to ascertain the causes and sources of 

misunderstandings between American and international students at the undergraduate level, and 
explore the impact of a study abroad experience on American undergraduate students and how it 
may contribute to alleviating those misunderstandings. Five research questions linked to the 
literature were addressed using diverse data collection methods.  The results support the 
following:  

RQ1: International students report that the biggest challenges in their experience in the 
United States and interacting with American students are the lack of knowledge Americans have 
for their home country and culture, the American mindset, and the ambiguity in determining 
whether or not an American student is genuinely interested in them and where they are from. 

RQ2: American students report that the biggest challenges in their interactions with 
international students are their own personal lack of knowledge of the international students’ 
culture, the language barrier, and the fear of offending or upsetting the international student with 
what they say or do. 

RQ3: An international experience has shown to increase the cultural knowledge of 
American undergraduate students of the country and culture they visited abroad. 

RQ4: An international experience has shown to influence the mindfulness of American 
undergraduate students in that they reported being more aware of other cultures and cultural 
practices as a result of their international experience. 

RQ5: An international experience has shown to improve the cross-cultural skills of 
American undergraduate students in that they reported gaining cultural skills as a result of their 
experience and their interactions with the people of another culture. 

 
Discussion 
 The results of the present study speak to an ongoing issue at American universities, but 
also suggest several solutions. The essence of the shared experience of international students, 
American students and American nursing students regarding encountering and interacting with 
one another is the following: 
  The misunderstandings between American and international students largely derive from 
language barriers and lack of cultural knowledge. American students report that they do not want 
to offend the international students when talking to them, so they may choose to avoid them. 
International students perceive Americans as only speaking to them when they need something, 
and become offended in the lack of genuine conversations and interactions they have with 
American students. One American student, however, indicated that because of her international 
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experiences, she felt more confident in speaking with international students. If American 
students were more prepared with cultural knowledge and had more international or diverse 
cultural experiences, they may interact with international students more frequently and seem 
more genuine when doing so. 
 In an American student’s experience traveling abroad, they become an international 
student. They then have the opportunity to understand the transition process, the interactions 
with people who are different from them, and they can begin to recognize the prominent 
differences in cultures; the concepts reported by international students at an American university.  
The root of the solution to the challenges and misunderstandings is that of developing cultural 
intelligence, which may be accomplished by studying abroad. 
 The data analyses generated sufficient results to support cultural knowledge increased, 
mindfulness of other cultures increased, and cross-cultural skills were improved in American 
undergraduate students who gained an international experience. In an effort to measure the 
changes in the components of cultural intelligence in American students, a study abroad 
experience was also shown to influence their desire to travel again. Assuming there is never a 
maximum level of cultural intelligence an individual can achieve, it may be suggested that every 
international experience will increase overall cultural intelligence. As the American students 
continue to travel abroad and experience other cultures, their level of cultural intelligence will 
continue to improve. They may use their cultural intelligence to critically evaluate world news 
media, participate in discussions of a global context, and demonstrate their ability to be citizens 
of the world. The general benefit of an international experience for undergraduate students sets 
the precedent for the rest of their lives. In addition to the necessity of student interest in a study 
abroad experience, it is the responsibility of American colleges and universities to provide 
opportunities and encourage student to engage in international experiences, to raise the U.S. 
statistics for study abroad. As the world continues to become more interconnected and as 
employers increasingly seek candidates with international experience, studying abroad at the 
collegiate level is a viable, affordable, and beneficial option for American undergraduates to 
increase their level of cultural intelligence 

 
Limitations 
 Due to the university size, relatively small samples were taken for each research method. 
A subsequent study of the same nature should evaluate a larger sample size of both American 
and international students. In addition, a wide variety of study abroad programs should be 
evaluated to define any differences in impact based on the nature of the experience. A further 
measure for all-encompassing research would include short-term and long-term study abroad 
experiences, and follow up research to determine the extent to which the impact lasts. 
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Abstract 
 A life insurance pricing competition with the objective of giving underclassmen actuarial 
science students a brief understanding of one of the roles of actuaries was performed. To 
accomplish this, a model was developed that considered several factors when determining 
premiums for annually renewable life insurance products. This model generated market share 
and business experience such as deaths and lapses based on premiums. These premiums were 
determined by each team. The teams calculated their own profits according to the experience. 
Furthermore, teams decided to increase or decrease their premium rates and the magnitude of the 
change based upon the results of the entire market in the previous rounds. Students worked in 
teams to discuss factors to consider and speculate how changes would affect the market. 
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Introduction 
Learning involves obtaining and retaining new material, ideas, or abilities. Students learn 

in various ways, and this is particularly true for “millennial” students (born between 1977 and 
1998) who can be characterized by their technical literacy and ability to multi-task in a rapidly 
evolving environment (Thielfoldt & Scheef, 2004). “Millennials” do not respond well to 
traditional instruction methods such as lecturing techniques in which educators passively lead 
students through academic topics (Science and Technology, 2009). In this type of relationship, 
teachers give students information, students demonstrate their understanding on assignments, and 
teachers assign a grade to students. This method of teaching is often inflexible and can fail to 
motivate and/or involve all of the students in the class, especially if generational changes divide 
teachers and students. 

Simulations are an effective way of teaching for technical/engineering-oriented fields as 
it gives students the opportunity to experiment while dealing with intricate systems. Similarly, 
virtual environments can help business-related majors understand multi-actor networks, where 
managers, investors, policymakers, politicians, and other social groups interact and often pursue 
conflicting interests (Barjis, Sharda, Lee, Gupta, & Verbaeck, 2012). Whereas lecturing 
instruction customarily focuses on the lower levels of cognitive domain, simulations allow 
instructors to challenge pupils with more intricate levels of mental thought (Bloom, Engelhart, 
Furst, Hill, & Krathwohl, 1956). Simulations can assist individuals as they challenge their 
assumptions and form new ideas using experiential learning exercises. Research has provided 
evidence that simulations “help students internalize business thought through the practice of 
business decision making” (Cadotte, 1995). 

A simulation, in the form of a competition, was developed to replicate simplified 
mechanisms of the life insurance industry to give freshmen and sophomore students a brief 
glimpse of simplified actuarial work. Students acted as insurance companies and competed 
against each other for market share and profit. Regulations were set in place to govern the 
competition as the government would, thus replicating the government’s influence in the 
insurance industry. Upperclassmen managers were appointed to teams of underclassmen in hopes 
they would lead the underclassmen and teach the basics of determining premium rates.  
 
Competition Description 

The competition provided an interactive learning experience where students had the 
opportunity to volunteer to work in groups of 4-6 with a more experienced upperclassmen 
leading the team. The competition was meant to simulate the operation of annually renewable 
term life insurance mechanisms. Students determined annual premium rates after making 
assumptions and accounting for expenses. The premium rates were entered into an excel model, 
which generated business experience (e.g. market share, lapses, claims, etc). 

Teams were meant to act as the pricing actuaries at a company and with the objective to 
price a financially viable annually renewable term life insurance product. Several simplistic 
assumptions were made to facilitate the simulation. All of the people in the market were aged 58 
at the start of the competition and aged one year after every round. For example, participants 
were aged 59 during round two. Hence, each round was considered to be a year.  The target 
market was divided into 6 underwriting classes to include: 

• 50,000 people rated as male nonsmoker preferred 
• 30,000 people rated as male nonsmoker standard 
• 22,000 people rated as male smoker standard 
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• 54,000 people rated as female nonsmoker preferred 
• 32,000 people rated as female nonsmoker standard 
• 12,000 people rated as female smoker standard 

Each team needed to consider death benefits, fixed expenses, renewal expenses, 
underwriting expenses, potential lapses, and expected sales when setting premiums for the next 
year. The expenses that each company incurred are listed as follows: 

• the death benefit is $100,000 payable at the end of year of death 
• the initial underwriting expenses for new polices is $500 per policy incurred at the 

beginning of the year 
• renewal overheads are $35 per policy 
• fixed overheads were $1,000,000 for each underwriting class 
• sales agent’s receive an initial commission of 25% of premiums for new policies 

and 5% in renewal years 

For the purpose of this competition, the concept of reserves is ignored as they are 
insignificant for annually renewable term policies. The risk-free interest rate is 3%. Companies 
are allowed to increase or decrease their premium rates by a maximum of 15% every year. 

There were several metrics for which each company was awarded points based upon. 
Each company received a 6, 7, or 8 in each of the categories depending on their performance, 
with 8 being the most desirable. A weighted average of the scores in each category was taken to 
award each team a final rank. The team with the highest weighted score was the winner of the 
competition.  
 
Description of Excel Market Share Model 

The market share model is designed to distribute policies to various companies based on 
the premium rates set by the various companies and how they change. The model starts off with 
200,000 policy numbers assigned to underwriting classes. These underwriting classes 
characteristics remain fixed throughout the competition.  
 
Death Determination 

The decision of which policyholders experience death is made on the “Policy 
Experience” worksheet of the excel workbook. The mortality tables used for the model are the 
2001 CSO tables for each class. Only the ultimate rates from these tables are used. The table 
below shows which CSO table corresponded to the underwriting class in this simulation. 

  

2001 CSO Table 
Underwriting Class in Excel 

Model 
Super Preferred Select and Ultimate - Female Nonsmoker, 
ANB 

Female Nonsmoker Preferred 
Class 

Super Preferred Select and Ultimate - Male Nonsmoker, ANB Male Nonsmoker Preferred Class 
Preferred Select and Ultimate - Female Nonsmoker, ANB Female Nonsmoker Standard Class 
Preferred Select and Ultimate - Male Nonsmoker, ANB Male Nonsmoker Standard Class 
Residual Standard Select and Ultimate - Female Smoker, ANB Female Smoker Class 
Residual Standard Select and Ultimate - Male Smoker, ANB Male Smoker Class 

67 
 



To determine which policies experience death, all polices are assigned a “Survival 
Random Number” between 0 and 1 generated from Excel’s “RAND” function. If this number is 
less than the mortality rate associated with this assigned underwriting class for the respective 
year, the model assumes the corresponding policyholder has died in that year. The company that 
this policy belongs to is liable to pay a death benefit claim. The age is set in the inputs worksheet 
and the corresponding mortality rate depends on the underwriting class of the policy. 
 
Probability Distribution of Company Selection Determination: 

The determination of the company assigned to a policyholder is determined through 
several steps. A probability distribution calculation is started on the “Calculations” worksheet 
and policies are assigned a company according to the distribution on the “Policy Experience” 
worksheet. Each company specifies the premium they want to charge for each underwriting 
class. In simplified form, the probability of choosing each company given the underwriting class 
is the reciprocal of the premium divided by the sum of the reciprocals of the premiums from all 
the companies in the given underwriting class. This equation is shown below. 
Let iX = Premium for Company in an underwriting class; 

           Probability of choosing a company i for policies in underwriting class  =  
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 The model breaks this process into several steps. First, the sum of all premiums in 

underwriting class j is divided by the premium for company i in underwriting class j. This is 
called Quantity Ai for company i. Then, the percentage of Quantity Ai in terms of the sum of all 
Quantity Ai’s for all companies in underwriting class j is calculated. This last percentage is the 
probability that a policy in that underwriting class j chooses that company i. Therefore, the 
companies with the lowest premium are most likely to have the most new policies. This method 
is used to calculate the probabilities of choosing each company in all of the underwriting classes. 
An example is shown below. 
𝑆𝑢𝑚 𝑜𝑓 𝑃𝑟𝑒𝑚𝑖𝑢𝑚𝑠 𝑜𝑓 𝑎𝑙𝑙 𝐶𝑜𝑚𝑝𝑎𝑛𝑖𝑒𝑠 𝑖𝑛 𝑈𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑖𝑛𝑔 𝐶𝑙𝑎𝑠𝑠 𝑗

𝑃𝑟𝑒𝑚𝑖𝑢𝑚 𝑜𝑓 𝐶𝑜𝑚𝑝𝑎𝑛𝑦 𝑖 𝑖𝑛 𝑈𝑛𝑑𝑒𝑟𝑤𝑟𝑡𝑖𝑛𝑔 𝐶𝑙𝑎𝑠𝑠 𝑗
= 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 iA  𝑓𝑜𝑟 𝑈𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑖𝑛𝑔 𝐶𝑙𝑎𝑠𝑠 𝑗     

𝑃𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑜𝑓 𝑐ℎ𝑜𝑜𝑠𝑖𝑛𝑔 𝑐𝑜𝑚𝑝𝑎𝑛𝑦 𝑖 𝑓𝑜𝑟 𝑝𝑜𝑙𝑖𝑐𝑖𝑒𝑠 𝑖𝑛 𝑢𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑖𝑛𝑔 𝑐𝑙𝑎𝑠𝑠

=  
𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 iA

𝑆𝑢𝑚 𝑜𝑓 𝑎𝑙𝑙 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 sAi '  𝑖𝑛 𝑢𝑛𝑑𝑒𝑟𝑤𝑟𝑖𝑡𝑖𝑛𝑔 𝑐𝑙𝑎𝑠𝑠 𝑗
  

Company 
i 

Premiums for Underwriting 
Class j 

Quantity 
Ai 

Probability of Choosing 
Company i 

1 $650.34 2.84769 0.30936 
2 $705.46 2.62553 0.28523 
3 $496.76 3.73185 0.40541 
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The remaining part of this calculation is continued on the “Policy Experience” worksheet. 

After the probability distribution of the company chosen is determined, each policy is assigned a 
“Company Selection Random Number” between 0 and 1. Numbers less than the probability of 
company 1 will choose company 1. Numbers less than the sum of the probabilities of choosing 
companies 1 and 2 but more than the probability of choosing company 1 will be assigned to 
company 2. Numbers less than the sum of the probabilities of choosing companies 1, 2, or 3 but 
more than the sum of choosing companies 1 or 2 will be assigned to company 3. The pattern will 
continue for policies assigned to the remaining companies. 

All of the policies should be assigned to one of the companies. After the first year, each 
policy will check if there is a possibility of lapsing according to the “Policy Characteristic” 
number assigned. If the condition is not breeched, the policy will remain with the company it 
was with in the previous year. If the condition is breeched, the policy will choose a company 
based on a new “Company Selection Random Number”. Note that there is the possibility that it 
chooses the same company it was with in the previous year. Hence, there is the possibility that 
the policy will not lapse even if the condition is breeched.  
 
Lapse Determination 

Lapses are determined on the “Policy Experience” and “Calculations” worksheets. Each 
policy is assigned a characteristic to determine when the policy will lapse. This is done by first 
assigning a random number between 0 and 1 to each policy. That number is multiplied by 10 and 
rounded to the closest whole number to determine the policy characteristic. However, to keep the 
policy characteristics constant throughout for every policy, the policy characteristic numbers are 
hard coded into the model after the first round.  

The following table shows a key for the characteristic number and the approximate 
percentage of the market with each characteristic. These characteristics are used to determine 
when policies lapse from company to company.  

 
Policy Characteristic 

 
Characteristic 

Number 
Appx % of Market 
with Characteristic 

Always go for the cheapest premium in the 
market 0,1 15% 
Chance of lapse only if premium increases by 
more than 10% 2,3 20% 
Chance of lapse only if premium increases by 
more than 5% 4,5 20% 
Never lapse 6,7,10 25% 
Chance of lapse only if premium increase is 5% 
higher than that of other companies 8,9 20% 

Please Note: Random numbers only have a 5% chance of rounding to 0 and 10 since the original 
random numbers are limited between 0 and 1. 

 
Policies with these characteristics will not always lapse even if the premium increase 

suggests it should. It will only have the opportunity to lapse. For example, if a policy with 
characteristic number 4 experiences a premium increase of more than 5%, that policy will choose 
a new company according to the corresponding company selection random number. There is a 
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possibility of choosing the company to which it already belongs. Hence, the policy may not 
always lapse if the characteristic is triggered, but there is a possibility of the policy lapsing only 
if the specific condition is breeched. 
 
Results 

At the start of the competition, there were five teams: Grim Reaper Insurance, Hong 
Insurance, Meat Tornado Insurance, Company D, and Company E. Teams were allowed to create 
their own names. If they chose not to, the team was assigned a company letter. Each team 
consisted of a manager and four underclassmen. The managers all passed the life contingencies 1 
course at RMU and had previous actuarial internship experience with an insurance company. The 
underclassmen were all freshmen or sophomore students who had little or no understanding of 
life insurance. Therefore, all of the managers had an in-depth understanding of how to determine 
premium rates for life insurance products. The sophomores had the advantage of understanding 
time value of money before the competition. As expected, the underclassmen felt extremely 
overwhelmed at the beginning of the competition.  

Over the first couple rounds, managers gave their teams a basic introduction about how 
life insurance works. They explained concepts of the cost of insurance, pooling risks, time value 
of money, and defined numerous vocabulary words commonly used by actuaries. The 
underclassmen had the advantage of being exposed to using excel to calculate profits and 
premiums when changing input variables. They also developed spreadsheets to calculate profits 
after business experience was given to them at the end of every round noting lapses, retained 
policies, deaths, and new policies.  

All of the teams faced the issue of not having data with significant credibility to base 
their lapse assumptions. For the first round, all teams received an example of what the market 
share model would return if a table of premium rates were set. The teams were able to make the a 
realistic inference from the data that lower premium rates would lead to higher market share in 
comparison to other companies in the underwriting class.  

Through all rounds, Grim Reaper Insurance maintained the highest premiums and was 
the most profitable compared to other companies. After a couple rounds, the teams noticed that 
they experienced higher lapse rates when they increased their premiums by a higher percentage. 
They were not able to make the connection of how the market share model did this exactly, but 
they noticed a positive correlation between the two variables. Hence, the teams started to 
consider this consequence when determining how much to increase their premium rates during 
the middle of the competition. 

After the fourth round, the mangers of companies D and E decided they did not have 
enough time in their schedule to continue participating in the competition. Their team members 
were given the options to either withdraw from the competition, carry on without their managers, 
or be redistributed to the three remaining teams in the competition. Of the eight members, three 
decided to continue with the competition on another team. Therefore, Grim Reaper Insurance, 
Hong Insurance, and Meat Tornado Insurance all gained one new member after round four. For 
the purpose of the simulation, companies D and E were declared bankrupt and all the companies 
were expected to gain more market share in round five. Additionally, the companies were able to 
strike a contract with underwriters making the underwriting expense only $100/policy for all new 
policies in year 5 only.  This discount was given to all the companies to enable them to make the 
new business profitable. 
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After round 5, all teams decided to increase their premiums to the maximum limit for 
each round as they did not expect gaining new business would be profitable that late in the 
competition with only a few rounds remaining. Since all of the remaining companies did this at 
the end, all of the companies faced a relatively lower percentage of lapses towards the end of the 
competition.  

The biggest reason the teams struggled to be profitable was the high volatility of policies 
moving between companies. The market share model seemed to be too sensitive when 
determining lapses which sometimes gave companies lapse rates over 20%. This may or may not 
be realistic if companies increase their premiums by 15%, but all the companies struggled with 
finding the happy medium between profit and market share, which is something companies 
struggle with all the time. This illustrated to the teams a conflict between shareholder interest and 
policyholder interests. 
 
Suggested Improvements for Future 

As the freshmen team members felt overwhelmed at the beginning of the competition, it 
was a consensus among the participants that this simulation would be most effective with 
sophomores. Moreover, as this is a learning experience, it is a more effective teaching tool when 
students can devote more time to the competition. Hence, making it a part of an elective class 
and teaching some of the concepts rather than solely depending on the managers teaching their 
team members as they see fit may make the experience better. Attached in the appendix is a good 
start for a detailed explanation that one of the managers provided to their team.   

Furthermore, a lapse table could be integrated into the market share model to replace the 
policy characteristics used to determine lapses. A random number could be generated and 
compared to a lapse rate from a lapse table (similar to how deaths are simulated in this model). 
Additionally, the lapse rates could be increased by a reasonable factor depending on how much 
each teams increased their premiums. Therefore, the lapse rates may be more realistic for the 
competition and will still increase as companies increase their premiums.  
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Appendix 
 
Basics of Life Insurance 

Life insurance is something that people buy in order to protect their survivors, generally 
direct family members, from a financial loss due to their own death. For example, a father would 
buy life insurance so that if he dies, his wife can have money to support the family since he will 
no longer be providing income to the family unit. The money the survivors receive is called a 
death benefit. The death benefit can be paid any time after the death of the insured individual, 
but in our case, it will be paid at the end of year of death. So if somebody dies at any time in, say 
2014, the death benefit will be paid on December 31, 2015.  

Of course, life insurance companies don't just provide money like this out of charity. The 
insurance company collects a premium that is most often paid in monthly installments. 
However, in our competition, it will be paid in full at the beginning of the year for simplification 
purposes. Premiums are the prices that insurance companies charge to protect their consumers 
against mortality risk. Mortality risk is the risk of an individual's death creating a financial loss 
to that individual's survivors. 

Generally speaking, there are many expenses that accompany being able to provide life 
insurance. A relatively obvious expense is overhead. Overhead is, in the simplest way possible, 
the cost of keeping the company working. It covers expenses like keeping the lights on, paying 
the employees, advertising, etc... Another expense that insurance companies take on are 
commissions. Commissions are paid to agents who sell the product for the company. For 
example, Northwestern Mutual is a direct life insurance company. This means that they sell life 
insurance through their own company, and do not pay commissioned agents. Companies like 
State Farm, Allstate, MassMutual, New York Life, Metlife, etc. sell their insurance through 
agents and need to pay a percentage of premiums to these agents. 

Because the only time a death benefit is paid is when an individual covered under 
insurance dies, it is optimal to have the healthiest customers possible. Companies utilize a 
practice called underwriting to try to get the healthiest customers possible. Basically the 
customers pay a visit to the doctor, and the doctor will report back to the insurance company 
with the health standards of the individual. The individual is then placed into a risk class that 
determines what their premiums will be. As you can imagine, healthier customers pay lower 
rates because they are less likely to die and collect a death benefit. 

Finally, the main way that life insurance companies actually gain profits is through 
investing their premiums. Unlike many other types of insurance, there will be at most one 
payment made, and sometimes, no payment is made at all. The way that insurance companies 
actually invest their money is relatively complicated, but in this example we are given a flat 
interest rate. So basically, with our 3% interest rate, 100 will grow to 103 in one year and 100 
will grow to 106.09 in two years. For any amount of time, T, our principle amount, P, will grow 
to P T)03.1( . This can be done in reverse, so 103 in a year will only be worth 100. In this case to 
find the value of money in the future, we just divide the interest rate instead of multiplying it. So 
going back in time is just P/ T)03.1( . This is called the Time Value of Money or TVM. 

As explained earlier, the teams want to price our product so that the expected present 
value of the money will be equal to the expected present value of the money that will be paid 
out. The expected present value, to put it simply, is the (amount of the cash flow x the 
probability that the cash flow happens x time value of money factor). 
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Below are links to articles that explain the basics of life insurance and time value of 
money in more detail: 

• https://www.fidelity.com/life-insurance-planning/what-is-life-insurance 
• http://www.investopedia.com/articles/03/082703.asp 

By Aaron Hartman, Manager of Meat Tornado Insurance 
BSc Actuarial Science (2015) 
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Abstract 
 Each year, the Social Security Board of Trustees compiles a report 
detailing the expected future status of Social Security. In order to forecast Social 
Security, economic and demographic variables are input into actuarial models. 
The result is a distribution of possible scenarios classified as low-cost, 
intermediate, or high-cost depending on their financial impact on Social Security. 
The modeling is completed through complex stochastic calculus techniques, 
which can sometimes cause the innate understanding to become lost in the 
mathematics. Even some everyday American citizens may struggle to be able to 
quickly and efficiently explain how movements in interest rates, mortality rates, 
or other factors impact Social Security. This paper will summarize the most 
important variables and their influence on Social Security with little or no 
calculations. By starting with the basics of each variable and explaining its 
usefulness with diagrams and/or exhibits, an intuitive understanding will be 
gained. 
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Introduction 
 Social Security – or otherwise known as Old-Age, Survivors, and 
Disability Insurance (OASDI) – the largest and most popular government 
program – is facing future risk of not being able to pay the full amount of 
promised benefits if action is not taken soon (Aaron, 2011; Béland, 2008). 
Current forecasts estimate that in 2021, total expenditures will start to exceed total 
income. This will begin a steady reduction in the trust funds’ reserves until 2033 
when the accounts will be depleted (Munnell, 2013). Future projections of Social 
Security depend on many assumptions that are commonly being assessed by 
stochastic modeling. These assumptions are based on forecasted ultimate rates 
that are difficult for everyday Americans to conceptualize. Pictures and time 
diagrams can be used to demonstrate how economic and demographic variables 
affect the relationship between Social Security income and expenses, which 
indirectly determines the amount of money within the trust funds. This paper is 
structured to provide the background information to understand the state of Social 
Security and the history of the relevant variables that affect it. Moreover, this 
knowledge can be applied to better intuitively comprehend the movements of the 
Social Security trust funds. 
 
History 
 In the late 1800’s, approximately 72% of America’s citizens lived in rural 
areas. Most families lived on farms that were run by not only the nuclear family 
but also by extended family members. If a family member, such as a father, 
passed away due to a premature death, the rest of the family was insured by the 
mere fact that they lived on a farm and conducted their work with multiple family 
members – meaning, there was limited income lost because of the death of the 
individual. In a sense, there was not a predominant breadwinner that the family 
heavily relied upon, and in turn, there was not a demanding need for a life 
insurance program (Social Security Administration, 2005). 
 At the same time in Europe, an industrial transformation was happening. 
This conversion from the farm to the factory carried with it the movement of the 
father of the household to become the independent earner for a family. A type of 
social program was needed to combat the mortality risk associated with the 
premature death of the breadwinner; therefore, the world’s first Social Security 
program materialized in Germany in 1889 (Social Security Administration, 2005). 
 Not long after in the early 1900’s, just like Europe, America faced its own 
migration and needed its own social program. In fact, by 1930, only 44% of the 
U.S. population lived on farms compared to the 72% as mentioned before. This 
changing of the guard brought about America’s own Social Security program 
enacted by President Franklin D. Roosevelt on August 14, 1935. Over the next 
several decades, Social Security acted as a pay-as-you-go program – employees 
and employers paid periodic payroll taxes and when reaching the age of 
retirement, the employees were paid in the form of an annuity until they passed 
away (Social Security Administration, 2005). 
 Until 1950, these annuity payments were a fixed payment, meaning that 
each payment was of the same amount. After 1950, a COLA (Cost of Living 
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Adjustment) was added and is still applied to benefit payments to compensate for 
inflation. Also in the 1950’s, Social Security was amended to include the 
disability portion of the OASDI (Social Security Administration, 2005).  
 Until the 1980’s Social Security procedures remained relatively 
unchanged, but in the Trustees Report of 1983, projections suggested a possible 
short-term risk that tax revenue may not be enough to cover expected benefits. As 
a response to this, the combined employee/employer payroll tax rates increased 
progressively from 10.8% in 1983 to 12.4% in 1990, remaining the same since 
then (King & Soneji, 2012). 
 
Current State and Future Status 
 Social Security, the largest and most popular government program is 
facing future risk of not being able to pay the full amount of promised benefits if 
action is not taken soon (Aaron, 2011; Béland, 2008). Although well-liked, less 
than 50% of people are confident that Social Security can pay its long-term 
commitments (Nuschler, 2012). This concern is not invalid if changes are not 
made to the system.  
 In 2012, total expenditures were $786 billion while non-interest income 
was only $731 billion – meaning that expenses were larger than tax revenues in 
the past year and interest was withdrawn from the trust funds to pay for a portion 
of the benefits (Board of Trustees, 2013). This occurrence is not expected to 
change anytime soon. In fact, as the baby boomers age, the proportion of workers 
to retirees is expected to move from 3:1 to 2:1 (Munnell, 2013). This implies that 
there will be fewer workers paying taxes to support a growing number of Social 
Security recipients. In addition, those recipients will collect benefits longer 
because the 20th century saw a rapid decline in mortality rates due to increased 
access to medical care, discovery of new antibiotics, and increases in the standard 
of living (Wade, 2009). The change in the portion of workers to retirees will cause 
increased expenses and decreased tax revenue, taking a toll on the trust funds. 
Fast population or productivity growth could improve tax revenue, although, 
recently, America has encountered the exact opposite effect (U.S. Department of 
the Treasury, n.d.). The Great Recession has caused high unemployment 
accompanied by stagnate wages and high inflation – further reducing the tax 
revenues and increasing the benefits paid putting extra stress on the trust funds 
(Warshawsky, 2012). 
 Current projections estimate that in 2021 total expenditures will start to 
exceed total income (interest included) beginning to reduce the trust funds’ 
reserves until 2033 when the accounts will be depleted (Munnell, 2013).  At this 
point, only 77% of the total benefits will be able to be paid because of the 
Antideficiency Act that prohibits government to spend more in benefits than are 
in the trust funds (Board of Trustees, 2013; King & Soneji, 2012). Discounting 
the benefits alongside the tax revenues, Social Security has a deficit of $9.6 
trillion equivalent to 2.72% of taxable payroll. This means that a program that 
made benefit payments to approximately 57 million people last year will not be 
able to fully pay promised benefits unless combined employee/employer payroll 
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tax rates (equally spilt) are increased by 2.72% immediately (Board of Trustees, 
2013). 
 Even though Social Security tax rates have increased in the past, it is 
unlikely to happen in the current political environment. As politicians wait to 
either cut benefits or increase taxes, the impact will become more severe and 
centralized. If taxes were to be raised soon, it would help spread out the burden 
over more years. Diversifying the problem over more years prevents fewer 
individuals from falling below the poverty threshold. If full benefits cannot be 
paid, the replacement rate – proportion of benefit amount divided by past average 
income – will drop significantly leaving older Americans with less retirement 
income than they had planned (Scott, 2009). This would be catastrophic since 
40% of Americans 65 and older avoid falling into poverty solely because of their 
Social Security benefits (Arno, House, Schechter, & Viola, 2011). 
 Even though the future of Social Security looks grim, the magnitude of its 
eventual negative impact can be mitigated by current political action and/or a 
possible implementation of an alternate program.  
 
Controversies and Uncertainties 
 Social Security polices and alternatives are highly debated among 
politicians and other citizens. Some advocates of Social Security argue that only 
minor tweaks are needed because it is serving its fundamental duties as a social 
program, which is providing safe and stable income to retirees and disabled. 
Those not in favor of Social Security push for changes as extreme as re-hauling 
the entire system to improve retirement benefits (Estes & Svihula, 2007). 
 One common proposed alternative to Social Security is to replace it with 
individual private accounts (Béland, 2008). Supporters of this method say that 
there are no “real” trust funds – rather money is always going in and out as IOU’s 
between the Social Security Administration (SSA) and the U.S. Treasury 
Department (Armstrong & Gorin, 2012). Furthermore, because payroll taxes are 
invested in U.S. Treasury securities, the rate of return is very low when compared 
to investing in the open market (Buffin, 2012). In addition, some see Social 
Security as unfair because the replacement rate for workers that had higher 
lifetime earnings is lower than workers that had low lifetime earnings because of 
Social Security’s progressive tax system (Congressional Budget Office, 2012). 
Even though Social Security may not maximize the benefits for some workers, it 
does have a societal impact. 
 Social Security also serves as a type of life and disability insurance – not 
just an investment account. It guards against mortality risk, the risk that a worker 
may die a premature death leaving his/her family at a substantial income decrease. 
It has also vastly enhanced the health and longevity of the elderly by improving 
living conditions and access to medical care (Arno et al., 2011). The current age 
to start receiving full benefits is 65 and will increase to age 67 by 2022, but some 
people argue that increasing the retirement age has a minor impact on the 
relationship between tax revenue and benefit expenses at the cost of having 
adverse effects on women, people of color, and other low-wage workers (Gorin, 
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2012). While some citizens debate the policies to enact, actuaries and economists 
ponder about the most accurate ways to project Social Security. 
 
Projections 
 The mathematics behind forecasting the future of Social Security is a 
function of variables including birth rates, mortality rates, immigration rates, 
employment rates, inflation rates, interest rates, and many other inputs (Board of 
Trustees, 2013). Calculating a best estimate for each variable is tedious and not 
yet a perfected science; therefore, the figures that are used as assumptions in the 
Social Security models are surround by uncertainty.  
 For example, there are competing views between Futurists, Optimists, and 
Realists about future longevity. Futurists believe an unconstrained age can be 
eventually reached, Optimists believe that life expectancy will surpass 100 years 
old within the next century, and Realists say that exceeding an average life 
expectancy of 85 is unrealistic because it would require the equivalency of the 
complete elimination of cancer and heart disease (Carnes & Olshansky, 2007). 
Also, obesity, a relatively new factor to assess, is becoming ever more important 
to accurately predict because it affects mortality rates; currently, a third of the 
U.S. population is reported as being obese, and this trend is increasing 
(Gutterman, 2008). In addition, future inflation rates are predicted by the 
Consumer Price Index for Urban Wage Earners and Clerical Workers (CPI-W), 
which some argue does not accurately capture the inflation on goods that the 
elderly tend to buy, rather it measures inflation based on a basket of goods that 
current workers tend to buy (Goda, Shoven, & Slavov, 2011). This is not 
favorable for the elderly since medical costs, which have been increasing rapidly, 
are not included in the CPI-W calculation. 
 Luckily in recent years, the forecasting of these assumptions has been 
conducted by a process called stochastic modeling. Stochastic modeling simulates 
hundreds and sometimes thousands of possible future scenarios. It then places a 
probability distribution around these occurrences to help quantify the likelihood 
of future events. Because assumptions tend to lag behind current demographic and 
economic experience, stochastic modeling can predict the future probability of 
changes in data, making it a popular, efficient, and accurate way to forecast the 
future of Social Security (American Academy of Actuaries, 2012). With this 
being said, stochastic modeling requires the probabilities of assumption inputs so 
there is still considerable uncertainty in the results, especially when predicting 
many years into the future.  
 In cases like Social Security, where the calculations are complex, it is 
sometimes best to take a step back and attempt to intuitively predict the results 
before the calculations are even computed. The goal of this thesis paper is to 
better grasp the variables being input into the Social Security projections and how 
they impact future Social Security tax income and benefit payments. An innate 
understanding of the Social Security projections should be gained without having 
to know advanced financial mathematics. Before analyzing the structure of Social 
Security and its components, it is important to understand how it differs from a 
traditional retirement account. 
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A Traditional Retirement Account 
 Money that is earned by an individual and is not spent on current expenses 
is usually saved or invested. Two main advantages stem from saving money 
and/or investing it. First, when saving money, it mitigates the effects of future 
hardship. For example, if you have money saved and suddenly your car has 
mechanical issues, you can pay for some or all of it immediately, which reduces 
the financial burden upon yourself. Secondly, when investing money, a monetary 
return is gained as result of lending the money for a period of time. The return 
that is earned on the balance can reduce the effects of inflation or even completely 
eliminate it.  
 Investing and saving earnings for retirement are prudent financial 
decisions if an individual can manage to set money aside for some period of time. 
Usually, employees set aside some percentage of their income to save and invest 
in financial assets so they can receive the money during retirement – reducing 
their financial burden at that time. In the case of 401(k)’s and other traditional 
retirement accounts, as shown in Figure 1, the employee (and maybe the 
employer) contribute money to a personal account. This account is person-
specific, and the employee, their financial advisor(s), and/or the place of  

 
employment uniquely decide upon the methods that the money is invested. The 
money can be invested in stocks, bonds, mutual funds, and other types of financial 
instruments. During the employee’s working years, this account will acquire 
interest based upon the returns of the financial assets, and at retirement, the 
person will draw directly from his/her own account. This differs from the setup of 
Social Security. 
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Social Security Structure  
 Contrary to what some people believe, the taxes they pay towards Social 
Security – a portion of the FICA (Federal Insurance Contributions Act) taxes – 
does not go into an account with their name on it like a traditional 401(k) 
retirement account. When Social Security began in 1935, there was no saved 
money in the trust funds to start paying for new retirees; therefore, like now, the 
income taxes collected from current workers pay the benefits for the retirees. This 
setup is completely different from a traditional retirement account.  

 
As Figure 2 shows, money is collected from employees and transferred directly to 
the retired. Any surplus in taxes over benefit payments is put into the trust funds 
to be saved and invested in order to guard against times when deficits occur. This 
diagram is our fundamental starting point for this paper. Almost every major 
variable used to forecast Social Security will be explained with modifications to 
this diagram. From this point forward, all facts and statistics presented in this 
paper were taken from the 2013 Social Security Board of Trustees Report. 
 
Fertility 
 When evaluating the importance of a certain variable related to Social 
Security, it is always important to understand some background information about 
the input being discussed. Providing additional information gives a starting point 
to get the thought process headed in the correct direction. The first variable to be 
discussed is fertility. The Board of Trustees measures fertility as births per 
woman (ages 14 to 49) and is evaluated mid-year. For example, if a 35-year old 
female has four children, then the “births per woman” in this case would be four. 
Summing this information for every female in the United States between ages 14-
49 and then dividing by the total number of females between ages 14-49 in the 
United States gives the aggregate births per woman. Figure 3 displays the 

85 
 



movement of the aggregate births per woman in America between years 1918 to a 
projected year of 2021.  

 
 
 As can be seen, the births per woman statistic has varied across time. The 
movement of this statistic is a function of many factors including, but not limited 
to, social attitudes, economic conditions, birth control practices, racial/ethnic 
composition of population, percentage of women married/divorced, and the 
percentage of young women in the labor force. Knowledge of the previous 
movements of the fertility rate is advantageous, but questions remain about 
fertility rates in the future. If the rates go up or down in the future, how will that 
affect Social Security? For some people, this might be a 50/50 guess, but it should 
not be, because this can be intuitively understood. Going back to Figure 2, 
consider what happens when the fertility rate increases (more children are being 
born per woman). 
 It can be seen from Figure 4, that the only adjustment that was made to the 
original diagram (Figure 2) is the addition of babies on the left-hand side. The 
inclusion of infants symbolizes that the fertility rate has increased. What does this 
ultimately imply? This means eventually these children will develop and be able 
to work, which is more people working and more income to tax. If the right-hand 
side, the retirees, stays at the same amount, then there will be an even larger 
surplus to deposit into the trust funds. The question about how fertility affects 
Social Security has been answered with this diagram; the answer being that if 
fertility increases, the trust funds are also expected to increase because tax 
revenue has increased in relation to benefit expenses. To check if intuitive 
understanding matches the calculations, consider the Board of Trustees’ ultimate 
rates. 
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 The ultimate statistics (or rates in this case) are measurements into the 
infinite future about a certain variable. The ultimate statistics are broken into low-
cost, intermediate, and high-cost depending on their financial impact on Social 
Security. Intermediate is the expected measurement of the variable in the long-
term, and it is also the expected variable value that will impact Social Security. 
Low-cost means that Social Security is benefiting (trust funds are possibly 
growing) more than expected. High-cost means that Social Security is suffering 
(trust funds are possibly shrinking) more than expected. Table 1 lists the ultimate 
rates for fertility. 

Table 1 
Fertility Ultimate Rates 

Low-cost 2.30 
Intermediate 2.00 
High-cost 1.70 

 
 Considering what has been learned about how fertility affects Social 
Security, these ultimate rates make sense intuitively. It has already been 
determined that an increase in the fertility rates increases tax revenue indirectly 
increasing the balance in the trust funds, which would be appropriately classified 
as low-cost. Also, we know the opposite is true; that if fertility rates decrease, the 
balance in the trust funds decreases, which in ultimate context is denoted as high-
cost. In the next several sections, this type of analysis will be done on the major 
variables that affect Social Security. Following this method, one can deduce a 
simple way to envision how the trust funds move in relation to fluctuations by the 
impacting variables. 
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Immigration 
 The next variable to be investigated is immigration. The Board of Trustees 
defines net legal immigration as the difference between legal immigration (people 
entering the country) and legal emigration (people leaving the country). As one 
might expect, as attractive of a country as America is, the United States has more 
legal immigrations each year than legal emigrations. Visible in Figure 5, the 
average number of people that have been legally immigrating into the United 

States each year is increasing steadily. Most of this growth can be explained by 
the shear enlargement of the world’s population over the past several decades, but 
multiple Immigration Acts have also been put into place that have encouraged 
immigration into the United States. Over the last decade, America has seen 
around one million legal immigrants enter the country annually. 
 

Table 2 - Ultimate Immigration Predictions 

Alternatives Annual Legal 
Immigration 

Annual Legal Emigration as 
a Percentage of Annual 

Legal Immigration 

Net Annual 
Legal 

Immigration 
Low-cost 1,250,000 20% 1,000,000 
Intermediate 1,050,000 25% 787,500 
High-cost 850,000 30% 595,000 

 
 Table 2 displays the ultimate statistics for immigration. The annual legal 
immigration column is the expected long-term future number of immigrants that 
will enter the country each year. The next column lists the percentage of annual 
legal emigration in relation to the annual legal immigration under each cost 
category. It is critical to show this number as a percentage because the emigration 
is conditioned on the amount of expected immigrations – if shown as a number, 
each category could not be compared easily. Finally, the last column is the net 
annual legal immigration as defined above. To better understand these statistics, 
consider the original diagram (Figure 2) with modifications. 
 This time, the change that was made to the initial diagram is the addition 
of American citizens, as seen in Figure 6. Comparable to the fertility example, an 
addition of workers on the left-hand side results in more tax revenue and more 
money deposited into the trust funds. An increase in annual legal immigration, 
similar to fertility, benefits Social Security, and this is verified by the low-cost 
category having the higher ultimate annual legal immigration amount. 
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 Increasing emigration would remove people from the left side of this 
diagram. Less workers on the left-hand sided would result in fewer people to tax, 
i.e. less tax income. The trust funds would suffer in this case possibly to the point 
that some money may have to be taken out of the trust funds to pay for current 
retirees. Also, it is possible to deduce that the statistic that really matters in this 
scenario is the net annual legal immigration as shown in the last column in Table 
2. As long as annual legal immigrations are greater than annual legal emigrations, 
then net annual legal immigrations will be positive, and Social Security will 
benefit. The knowledge gained about how fertility and immigration affect the trust 
funds can be generalized to a broader idea such as how total population shifts 
affect the trust funds.  
 
Total Population Estimates 
 Thus far, cases have been covered where Social Security is affected by 
either increases or decreases in fertility or immigration. This is illustrated by 
fluctuations in the left side of Figure 2. Consider what happens if the right side of 
the diagram changes. 
 In Figure 7, there has been a shift in the total population as demonstrated 
by less current workers showing on the left-hand side and more retirees on the 
right-hand side. This population shift is not at all unrealistic. In fact, currently and 
for the next decade or more, the baby boomers are starting to retire. The baby 
boom happened soon after WWII when men returned from the war and 
pregnancies increased.  
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This was characterized as a time of high birth counts relative to the total 
population. The children born during this era are now ready to retire, and a 
population shift is happening. In this modern situation, total tax income cannot 
pay for the total benefits owed to retirees each payment period. Because the direct 
transfer of money from taxes to retirees is not fully covering all their benefits, 
money from the trust funds must be used to cover the remainder of owed benefits. 
This is why the trust funds were initially set up – to guard against times when tax 
income is less than total benefits. From the perspective of the trust funds, this 
situation has a negative impact. 
 A measure to quantify the magnitude of this population shift is known as 
the dependency ratio. The dependency ratio is calculated as the ratio of the 
population at ages 65 and over to the population of ages 20-64. To better 
understand how the dependency ratio works and how it relates to population 
shifts, consider the following example. 
 For numerical simplicity assume that in year 2000, America had 70 
million people who were 65 and older and 140 million who were between 20 and 
64. Next, assume that in year 2014, 100 million people are 65 and older and 130 
million people are between ages 20 and 64. A population shift happened in this 
scenario between the years of 2000 to 2014 and can be seen in the change in the 
dependency ratio below.  
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 In this case, as in Figure 7, the number of retirees in relation to the number 
of workers increased, which caused the dependency ratio to increase. As 
explained above, this type of migration hurts Social Security. It is possible to 
verify this intuitive understanding by looking at Table 3, which has the ultimate 
statistics for the dependency ratio. As can be guessed, a low dependency ratio – 
more current workers in relation to retirees than expected on average – is low-
cost, increases tax revenue, and benefits the trust funds. Moreover, a higher 
dependency ratio than expected on average increases expenditures and burdens 
the trust funds. 

Table 3 - Ultimate Predictions 
Dependency Ratio 

Low-cost Low 
Intermediate - 
High-cost High 

 
Mortality and Life Expectancy 
 While analyzing the right-hand side of Figure 2, the remainder of the 
variables that affect the right side will now be evaluated. Mortality and life 
expectancy mainly affect the older cohorts of the population, which by association 
means they affect the right side of the diagram. In the last century, the mortality 
rate has declined significantly. This rate has generally declined more slowly for 
older ages and more rapidly for younger ages. As the last century progressed, it 
has declined faster for younger ages because birthing and medical advances have 
enabled relatively fewer children to die during or soon after birth. Breakthroughs 
in medical knowledge, increased availability of health-care services, and 
improvements in sanitation and nutrition are among some of the factors that have 
catalyzed the decrease of morality rates and consequently, the increase in life 
expectancy. Life expectancy is expected to continue to increase in conjunction 
with consistently lower mortality rates but at a slower pace than the last century. 
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 Although mortality rates are expected to decrease and life expectancy is 
expected to increase, the magnitude by which either happens will affect the 
number of benefit payments. Decreasing mortality rates and increasing life 
expectancy can be shown by more retirees on the right-hand side in Figure 9. 
Pictorially, the retirees appear “bigger” than normal because they are collecting 
more money by living longer. 
 When looking at this diagram, it can be seen how the aging population 
puts stress upon Social Security. As the mortality rate decreases and people 
continue to live longer, more and more benefit payments are needed. This 
explains why the low-cost scenario in Table 4 contains lower declining mortality 
rates (mortality not decreasing as fast as expected) and lower life expectancy than 
expected. This case would be considered low-cost because Social Security is not 
suffering as much as expected due to an increasingly aging population. The high-
cost scenario would be just the opposite. For example, in an extreme case, if a 
cure for cancer were to be developed, although it would be favorable for society, 
Social Security would be negatively impacted significantly because of a decrease 
in mortality and increase in life expectancy would rapidly increase the number of 
benefit payments. 
 

Table 4 - Ultimate Predictions 

  
Decline in 
Mortality Expected Future Lifetime 

Low-cost Low Low 
Intermediate - - 
High-cost High High 

 
Productivity 
 The next variable to be assessed is productivity. The Social Security Board 
of Trustees defines total economy productivity as real GDP divided by total hours 
worked by all workers. The history of productivity is shown in Table 5.  
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Table 5 - History of Productivity 

Complete 
Economic 

Cycles (Peak to 
Peak) 

Average Annual 
Increases in 

Total 
Productivity 

1966-1973 2.26% 
1973-1979 1.08% 
1979-1989 1.30% 
1989-2000 1.75% 
2000-2007 2.06% 
2007-2012 1.33% 
1966-2012 1.68% 

 
The higher relative productivity during the 1989-2000 and 2000-2007 time 
periods may be attributed to the increased use of computers to efficiently 
complete tasks. Additionally, showing productivity from economic peak to peak 
gives a sense of how productivity has changed during different time periods in 
America’s history.  
 

Table 6 - Ultimate Predictions 
Annual Increases in Productivity 

Low-cost 1.98% 
Intermediate 1.68% 
High-cost 1.38% 

 
 Productivity is a measurement that is generally expected to have a positive 
increase. That is why the ultimate rates in Table 6 are all positive increases into 
the indefinite future. The difference in the low-cost, intermediate, and high-cost 
alternatives is the magnitude in the increases in productivity.  
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 In Figure 10, the increases in productivity are shown by a removal of 
unproductive workers on the left side of the diagram and replacing them 
symbolically by computers. As the diagram suggests, when productivity 
increases, there will be more tax revenue that can flow into the trust funds 
because an increase in aggregate economic productivity means more income is 
being generated in the economy. More income means more money to tax and 
increases to trust funds balances. The low-cost percentage in Table 6 aligns with 
the intuitive understanding that increased productivity means a positive impact on 
Social Security – a low-cost situation.  The next variable under consideration, 
unemployment, has the opposite effect on Social Security.  
 
Unemployment and Labor Force Measurements 
 A common economic measurement cited in the media is the 
unemployment rate. Especially since 2007, when the Great Recession hit, 
unemployment has been a topic of great discussion. Even though the general 
belief is that the economy, as a whole, has recovered from the recession, 
unemployment has dragged behind having a difficult time making headway 
toward the pre-recession levels. Factors related to the labor force will be 
discussed in this section. Unemployment is an important statistic related to the 
labor force, and is included in this section.  
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Table 7 - History of Labor Force Growth 
Complete Economic 

Cycles (Peak to Peak) 
Average Annual Growth 

in the Labor Force 
1966-1973 2.40% 
1973-1979 2.70% 
1979-1989 1.70% 
1989-2000 1.30% 
2000-2007 1.00% 
2012-2022 0.90% 
2022-2087 0.50% 

 
 Table 7 details the history of the average annual labor force growth rate 
from economic peak to peak. There are also some projections for future years. 
Total population growth and the increase in the number of jobs created would be 
examples of variables that could boost the labor force growth rate. The decreasing 
of future expected growth rates is credited to the population shift of baby boomers 
leaving the work force over the next decade, which, as mentioned in the Total 
Population Estimates section, will put a burden on Social Security.  
 A consideration not mentioned in previous sections was that an increase in 
the amount of people working (whether it be an increase in rates of fertility, 
immigration, the labor force participation, etc…) does have negative impacts on 
Social Security as well as positive ones. Intuitive understanding has explained 
why an increase in the number of people working eventually means more tax 
income and more money that may be funneled into the trust funds, but not 
everything happens in a closed box. Recall that Social Security really stands for 
Old-Age, Survivors, and Disability Insurance (OASDI). As the name suggests, 
Social Security pays disability benefits to certain individuals. Figure 11 shows 
how an increase in the labor force and/or the labor force participation rate can 
have a negative impact on Social Security as well a positive one.  
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 More people working means more tax income, but it also implies that a 
higher amount of people could become disabled. So if more people are disabled, 
that indirectly suggests that Social Security is under more stress. This is why 
when looking at the Board of Trustees’ labor force participation rate projections 
in Table 8, the low-cost, intermediate, and high-cost alternatives are numerically 
close to each other. This phenomenon of more tax income and more benefit 
payments to disabled individuals at the same time virtually cancels each other out. 
Although as can be seen, the magnitude of positive effects on Social Security is 
projected to be slightly greater than the magnitude of the negative effects in this 
case. This is why the low-cost alternative still has a higher relative expected labor 
force participation rate. 
 

Table 8 - 2012-2087 Labor Force 
Participation Rate Projections 

  Men (16+) Women (16+) 
Low-cost 73.70% 61.10% 
Intermediate 73.50% 61.10% 
High-cost 73.30% 61.00% 

 
 Transitioning back to the topic of unemployment, Table 9 shows the 
average annual ultimate unemployment rates. The unemployment rate is a slightly 
different factor than labor force participation rate. In layman’s terms, the labor 
force participation is the percentage of people that are working or actively seeking 
employment that are able to work. The unemployment rate is the number of 
people that are unemployed as a ratio of the number of people in the labor force.  
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Table 9 - Ultimate Predictions 
Average Annual 

Unemployment Rate 
Low-cost 4.50% 
Intermediate 5.50% 
High-cost 6.50% 

 
  Normally, an increase in the unemployment rate is not ideal. Greater 
unemployment rates means the economy is steering away from its potential 
output. Put simply, relatively high unemployment means the economy is not 
being as productive as it could possibly be, which indirectly results in less tax 
income and burdens Social Security. This is why the low-cost alternative in Table 
9 is the lowest projected unemployment rate, and the highest projected 
unemployment rate falls under the high-cost alternative. 
 
Understanding Interest Accumulation 
 So far, discussion has centered on changes to tax revenue or benefit 
expenditures, i.e. how certain variables change the left side or right side of the 
original diagram (Figure 2). At this point, it is time to transition the thought 
process to analyze what is happening within the trust funds. In order to further 
discuss this topic, some basic understanding regarding how interest rates work 
within an account will be reviewed. 
 Figure 12 illustrates a time diagram consisting of three years of data. The 
numbers are not an accurate representation of the trust funds, but the interest 
accumulation is the same concept. Since the money in the trust funds is invested 
in treasury securities, there is very little risk. In this simple example, there is $0 in 
the account at time zero. At time one, $1,000 is deposited into the account and 
$900 is withdrawn. One can compare the $1,000 deposit as tax income flowing 
into the trust funds and the $900 withdrawal as benefit payments leaving the trust 
funds. Thus, there is a net $100 gain in the trust funds. 

 
 Over the course of the next year, the $100 earns 3% interest. Note that this 
interest rate is the rate of accumulation without consideration of the inflation rate. 
This gives a new balance of $103 at the start of year two, at which point there is 
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another deposit and withdrawal resulting in a new balance of $203. Once again, 
over the course of the next year, 3% interest is applied to the $203 increasing it to 
$209.09. This process can continue indefinitely. However, the treasury rates vary 
from year to year so the interest calculation will also vary. 
 If the interest rate increases to 5%, Figure 13 shows the changes 
mathematically; the only changes made were multiplying the previous balances 
by 1.05 instead of 1.03. This increase in the interest rate boosts the accumulation 
of money within the fund. Generally, this happens the same way in the trust 
funds. Holding everything else constant, an increase in the interest rate benefits 
the trust funds and would be considered the low-cost alternative. Hence, a 
decrease in the interest rate would be considered high-cost. The Board of Trustees 
does not express historical or future data in terms of experienced interest rates. 
Rather, the real interest rate is examined. The real interest rate is the rate of 
accumulation taking into account inflation. The effects of the inflation rate on 
Social Security will be discussed so an evaluation can be made of the real interest 
rate. 

 
 
Price Inflation 
 Just as the interest rate was examined with time diagrams, price inflation 
will also be analyzed the same way. Inflation can be considered a measurement 
used to quantify an increase in prices. Since Social Security benefit payments are 
cost of living adjusted, the inflation rate plays a crucial role in the amount that 
might be leaving the trust funds at any given time. Specifically, price inflation is 
measured as movements in the Consumer Price Index for Urban Wages Earners 
and Clerical Workers (CPI-W) and the GDP deflator. The GDP deflator is based 
on U.S. production, and the CPI-W is based on U.S. consumption. Since the two 
are highly correlated, just one of them can be projected for the ultimate inflation 
predictions. The CPI-W will be used in this section interchangeably with price 
inflation. Table 10 shows the history of the CPI-W over the last several economic 
cycles.  
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Table 10 - History of Inflation 
Complete Economic 

Cycles (Peak to 
Peak) 

Average Annual 
CPI Increases 

1966-1973 4.60% 
1973-1979 8.50% 
1979-1989 5.30% 
1989-2000 3.00% 
2000-2007 2.60% 
2007-2012 2.20% 
1966-2007 4.60% 

 
 As an example of how inflation works, consider Figure 14. The interest 
rate is 5%, as in the previous example, except this time there is also inflation at 
2% yearly. Since inflation is tied to the benefit payments, a positive inflation rate 
increases the benefit payments each year.  

 
In general, this makes sense for those receiving the benefits – with an 

increase in the price of goods, additional income is required to purchase the same 
amount as in the past; therefore, when benefit payments are tied to the price 
inflation, the cost of living should theoretically remain constant. However, an 
increased inflation rate, as shown in Figure 15 (an inflation rate of 4%), does not 
benefit Social Security. A greater inflation rate means benefit payments are 
increased. 
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 Once again, to verify the intuitive understanding behind this logic, 
consider the ultimate predictions for the CPI-W. According to Figures 14 and 15, 
a higher inflation rate leaves the account balance at time three with less money. 
Therefore, in Table 11, it is logical that the highest forecasted inflation rate falls 
under the high-cost alternative. 
 

Table 11 - Ultimate Predictions 
Average Annual Increase in CPI 
Low-cost 1.80% 
Intermediate 2.80% 
High-cost 3.80% 

 
The Real Interest Rate 
 As mentioned previously, the real interest rate takes into account inflation. 
This enables economists and actuaries to compare year-to-year interest rates on a 
level playing field. The Fisher Equation, named after Irving Fisher, allows one to 
approximate the real interest rate as the experienced interest rate minus the 
inflation rate. This equation interlocks everything learned in the previous two 
sections and is useful in evaluating the total change in the trust funds over a time 
period.  
 For illustration purposes, consider an example of how to use the Fisher 
Equation. In 2011, the experienced interest rate was 2.4%, and the inflation rate 
was 2.1%. This would result in a 0.3% annual real rate of interest acting upon the 
trust funds during 2011. A positive real interest rate would increase the trust funds 
and a negative real interest rate vice versa.  
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Table 12 - History of Real Interest Rates 
Complete Economic 

Cycles (Peak to 
Peak) 

Average Annual 
Real Interest Rate 

1966-1973 1.30% 
1973-1979 -1.00% 
1979-1989 5.20% 
1989-2000 4.00% 
2000-2007 2.20% 
1966-2007 2.80% 

 
 As illustrated in Table 12, the average annual real interest rate was -1% 
during the 1973-1979 time period. This means that inflation was high enough 
and/or the experienced interest rate was low enough that on average the trust 
funds suffered during these years. With this understanding, it should be expected 
that the low-cost alternative for the ultimate real interest rate projections would be 
the highest of the projections, as illustrated in Table 13. 
 

Table 13 - Ultimate Predictions 
Real Interest Rates 

Low-cost 3.40% 
Intermediate 2.90% 
High-cost 2.40% 

  
 Note that none of these variables act in a box. Unlike the real world, for 
simplicity, all other variables were held constant when examining the fluctuation 
of a particular variable. The movements of variables in many cases are correlated 
(positively or negatively). Furthermore, it is advisable to attempt to clearly 
determine what ranges of values for variables are intuitively acceptable before 
starting any projections. 
 
Conclusion 
  Currently, Social Security is facing future risk of not being able to pay the 
full amount of promised benefits if action is not taken soon.  Many variables 
determine the magnitude of tax revenue or benefit expenditures affecting Social 
Security at any given point in time. Forecasting Social Security is completed 
using stochastic modeling, which is layered with complex financial mathematics. 
It is important to clearly define what results are expected before modeling the 
data. Background information and an intuitive understanding should be gained to 
fully interpret the future status of Social Security. Filling in the gaps of Social 
Security literature, this paper provides the groundwork for analyzing the effects of 
certain demographic and economic variables upon Social Security. 
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Theatre is a collaborative art form. For one production, dozens of people 
contribute as actors, designers, technicians and everything else in between. At the head of 
these is the director, who coaches the actors, coordinates the designers, and enlists the 
stage manager as his right hand to take care of the technical side. Over the past year, I 
have worked as a director on a production of Glengarry Glen Ross, from my initial 
preparations to the final bow. This document is a testament to the creative process that 
went into the production, ranging from the preparatory work to actor coaching to scenic 
designing, all pointed toward the same objective of creating a successful production. 
 
Preparation 

Initial plans for the production began in May 2013, when I first approached my 
advisor about advising my project. She recommended to me several short plays and gave 
me several anthologies of one-act plays to look over. Among the criteria she 
recommended were small cast shows with realistic settings. One of her recommendations, 
Edward Albee’s The Zoo Story, caught my attention and came into heavy consideration. I 
soon cooled on the title, however, after learning of Albee’s revisions and additions to the 
work and of the simplicity of the potential set design, which consists of a single bench.  

I had been reading plays in addition to the list recommended by my advisor, and 
one of the plays I had chosen to read was David Mamet’s Glengarry Glen Ross. I had 
heard of Glengarry before, but mainly in context of the 1992 film version. The play 
focuses on the wiles of salesmen of investment real estate as they use cutthroat tactics in 
their attempts to climb to the top of the sales board or risk losing their jobs. The script 
appealed to me on a number of levels. Primarily, it appealed to me because of the way the 
dialogue is structured in overlapping and quick-witted fashion. Mamet’s trademark 
linguistics also appealed to me, where talking and speaking and “talking” all seemed to 
mean different things. These, along with the capability for a more varied set and the plays 
short length despite being a full two-act play, led me to choose Glengarry for my 
production following roughly two months of script research. 
 The following semester consisted primarily of research surrounding the project. 
Knowing Glengarry meant knowing about how to direct and about many aspects of 
stagecraft, such as set and lighting design. Additionally, I conducted research on Mamet’s 
work: his well-known plays, more recent works, and his writings on acting, directing, and 
political topics. These readings aided in learning more about Mamet’s style. This research 
fell in line with my coursework as well, as I was enrolled in Professor Burgess-
Lefebvre’s Directing course. The coursework completed for this class would serve as 
preparatory work for the production of Glengarry. The text for the course, The Art of 
Directing by John W. Kirk, provides the template for the analysis I used for the play. 
Kirk’s book also discusses strategies for blocking and instruction on working with actors. 
These resources proved helpful during the rehearsal process of Glengarry, as well as 
during the scene work for the course. I also served as assistant director for Colonial 
Theatre’s production of Picasso at the Lapin Agile, which allowed me to observe the 
process by which Professor Burgess-Lefebvre works both organizationally and in 
coaching, which I used as a basis for my work on Glengarry while I developed my own 
technique.  
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Analysis 
 Kirk delineates a clear template for analysis in his book, denoting seven key 
points to break down the play as most important: root conflict, root action, climax, 
inciting incident, crisis, catastrophe, and denouement. Some of these terms are the same 
as terms in mainstream literary criticism, but their definitions differ slightly at times. For 
instance, the protagonist of a novel or film is often seen as “the good guy”, but Levene, 
the character I assessed as the protagonist in Kirk’s system, is not a “good guy” by any 
stretch. Likewise, the antagonist, Williamson, is probably the most moral of the bunch 
(low praise as that is). The analysis often goes through several drafts, as this one did, 
though mainly those revisions consist of minor tweaks. The formatted analysis can be 
found in the appendix. 
 
Staging the Play 
 One of the obstacles that became apparent rather quickly was finding a space for 
the performance. My advisor challenged me to find a different space and staging from 
Robert Morris’ Massey Theatre in order to expand my horizons and not limit myself to 
Massey’s proscenium stage, in which the stage action is “framed” by a proscenium, the 
walls and ceiling that border the stage. One location was of interest to me: The Ferris 
Ballroom of Yorktown Hall. Being that it was formerly a hotel, Yorktown Hall has 
numerous ballrooms that are used for event spaces. The Ferris Ballroom is the largest of 
these, and thus allowed for the most creativity in terms of set design, despite university 
regulations prohibiting us from building in the space. I began drafting floor plans shortly 
after scouting and settling on the space in late December. The first design was an arena 
staging (commonly known as theatre-in-the-round), with audience members on all four 
sides of the stage. I soon decided against this, hoping to play instead to the use of doors 
that figures prominently in the play’s second act. Fortunately, a solution to this desire 
presented itself: adjoining the Ferris Ballroom is a room that was formerly a restaurant at 
the hotel, with two double doors serving as entrances to either side. These became a focal 
point in the second set design, which featured a staging in a C-shape facing the stage 
area. This design was inspired by the Off The Wall Theatre in Carnegie, PA, and allowed 
the audience to be seated 180 degrees around the play, being somewhere in between 
proscenium staging and thrust staging (in which the audience surrounds the action on 
three sides). This design was still in drafting stages during the Theatre department’s 
school-sponsored trip to the Kennedy Center American College Theatre Festival. This 
conference was a great opportunity to network and participate in workshops, as well as 
see productions from around the Mid-Atlantic region. One of these productions, a 
performance of Shakespeare’s Much Ado About Nothing, caught my attention as being 
staged in thrust (albeit awkwardly restaged onto a proscenium stage). I began to consider 
this staging and created the third and final draft of the floor plan as a thrust stage, with 
the double doors playing to the left and right upstage corners (toward the back of the 
stage). 
 
Research 

The process of directing a play is a daunting task. While it may seem like 
directing is simply something that requires a particular skillset to accomplish, and indeed, 
on some level this is true, putting all the pieces of a play together requires a necessary 
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background in a number of areas throughout a theatrical production, including acting, 
costuming, set construction, and lighting. At the base of these is the practice of directing 
itself.  This research was conducted as part of the required Research Methods course that 
is a prerequisite for the honors thesis project. At times this portion takes a more general 
approach to directing, but it is as relevant to a singular production as it is to any other, as 
what can be applied generally can be adapted for the purposes of a specific production. 
 
Directing and Acting 

Many books have been written on the subject of directing, but one of particular 
note is John W. Kirk’s The Art of Directing. (2004) Kirk is a storied director who has 
worked as a professor and with prestigious theatre companies. This book provides a basic 
overview of what directing is and what it entails, from blocking (movement in space) to 
actor coaching to design elements and interacting with designers. It also provides a 
formula for text analysis, for use as part of preparation for staging a play (see Appendix 
A for a sample analysis). In addition to this essential text, other approaches to directing 
must be considered because there is not a “right” way to approach a directing problem, 
nor can one style of directing be used to fit every situation. Jim Patterson’s book on 
directing (2004) is geared toward first-time directors, and gives an easy-to-consume view 
on directing approach. By simplifying the subject matter, Patterson provides a helpful 
guide to bringing a stage play to life. David Mamet has also written a book on directing. 
While this book, the aptly titled On Directing Film (1991), is not theatrically based in its 
subject matter, it can still be applied because the principles are much the same in both 
arts. For instance, while Mamet stresses a visual approach, concepts like “framing” exist 
in theatre as well, and visually interesting arrangements are helpful for keeping audience 
attention. Still further in research of the practice of directing are higher concept books, 
such as The Empty Space (Brook, 1968), which proposes a more theoretical approach to 
looking at the theatre as it manifests itself in a variety of ways, and Robert Cohen’s 
writings on leadership and the theatre focuses on bringing people together in a manner 
benefiting the collaborative nature of the art. (2011) Despite the breadth of literature on 
directing, one cannot properly understand how to direct unless he or she understands how 
to act. A key source in this field is Sanford Meisner on Acting, a book that is the basis for 
a great deal of modern acting theory. (1987) Meisner posits that acting is doing, and that 
“acting” as though a person were doing that thing is not as compelling as actually doing 
it. Kirk also contributes a text in this field, and in it discusses how the friction between 
text and actor create character. (2004) He adds that actors should be completely open to 
whatever might happen on stage, and not be set in a specific way of doing things every 
time they perform. Acting alone is not the minimum requirement for director preparation. 
Understanding design principles is also essential to quality directing. Texts like Brewster 
and Shafer’s on design principles provide an overview of three major design fields that 
are important to every theatrical production. (2011) 
 
Critical Analyses 
 Kirk and others have laid the groundwork for approaching the craft of staging a 
play, but each play must be tackled in its own way. In this case, that text is Mamet’s 
Glengarry Glen Ross, a play centering around real-estate salesmen plotting and planning 
against their clients and each other for their own personal gain. (1982) Being that this 

107 
 



play is the actual text for the performance, it should follow that a great deal of time 
should go into the study and analysis of the text. But analyses like the formula laid out by 
Kirk are not enough on their own to suffice for this research. Other outside analyses 
should be consulted in order to fully appreciate the text. Observations on previous 
performances of the play also add to the store of knowledge tat can be used in 
constructing a production. Leslie Kane has compiled an anthology of critical essays on 
the play, ranging from analysis of the pervasive theme of fear and anxiety as it manifests 
in the characters in the play to the subtext of the language itself. (1996) Several of these 
essays deal with the film version of Glengarry, making special note of the thematic and 
directorial choices that don’t exist in the play. In addition to compiling a series of essays 
that provide perspectives on the language of the play and symbolic meanings of the 
play’s elements, it also provides an extensive bibliography for additional research, major 
performances, and reviews of said performances and the film. Still other views of Mamet, 
such as Bloom’s take on his work (2003) also prove to be insightful perspectives. Outside 
of criticism, other factors can be used to determine Mamet’s writing style and its 
influences. For instance, reading a biography of Mamet, such as the comprehensive text 
written by Ira Bruce Nadel, (2008) and learning about his life experiences and what drove 
him to write enlightens a director to the real-world experiences that shaped the plays 
formation, such as the brief period of time in which Mamet worked in a sales office 
similar to the one in the play. Reading other Mamet plays also provides a director with 
valuable research. Plays such as his earlier American Buffalo (1976) and his more recent 
Race (2010) present perspectives on Mamet’s direction as a playwright; where he 
evolved from and what he evolved into following his Pulitzer-winning effort. The film 
adaptation of Glengarry, penned by Mamet himself, also provides insights on how 
Mamet views the text he had written eight years before. (1992) Mamet’s political 
writings also illuminate his art, with his book The Secret Knowledge is a conservative 
look at American culture and the liberal influence on the arts. (2011) 
 
Design, Period, and Other Research 
 In addition to research regarding the play and its playwright, research about the 
play’s setting and subject matter is key to developing a full production. While Mamet’s 
experiences reveal a great deal about the play’s topic and the time period, additional 
research can help create a better picture of the world the characters live in. This research 
was far more important than the critical research because it was practical and applicable. 
A director can read for countless hours on the critical perspectives surrounding a work, 
but when the time comes for the rehearsal process to begin, one must work quickly to 
communicate these ideas to both actors and designers, and all responses to these concepts 
change when they come into contact with others who may accept or reject them. For this 
reason, a director should look into real-world knowledge of scenarios like the ones set out 
by the play to inform design decisions. 
  Glengarry is focused primarily around the conflicts between salesmen, clients, 
and managers in a shady real estate office. It should follow, then, that a director hoping to 
create a faithful production of the show should look into sales practices and techniques. It 
is easy enough to find resources to guide one in the direction of sales research. Tom 
Hopkins, well known in the sales field for being wildly successful, literally wrote the 
book on selling real estate. (2005) Looking into this book will help the director help the 
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actors by giving them tactics to help develop their characters. As for researching the 
period itself, many sources can come into play. The play was written in the 1980s, and it 
is also set during this time period. The simplest source for this type of research is the 
people who were alive during this decade. Being knowledgeable on how things were 
decorated, how people dressed, and the political and economic climates of the era were 
all helpful tools when trying to do research for a play set in a certain time period. Still, it 
can be helpful to look into print sources for this type of research as well, such as books 
on the style of the era. (Carnegy, 1990) Books such as this are also helpful for directing 
plays that are set in a time period that is long since passed. A director may also choose to 
disregard the time period prescribed by the playwright, depending on the work. I elected 
not to change the time period for this production to maintain the original character of the 
work, as well as to avoid changing lines that mention stealing office phones as 
prohibitive to conducting business, something that is remedied in our present society 
through the use of cell phones. 
 
Casting 
 Auditions for the production were held on January 25th, 2014, although some 
auditioned at a later date. For these auditions, excerpts were selected from the script and 
provided to the auditioning actors. For each of Glengarry’s seven roles, specific 
considerations had to be made, as each of these characters has their own unique qualities. 
An odd scheduling conflict and a lack of available talent led to two roles being double 
cast for a single performance: Williamson and Roma. This cast will be referred to from 
hereon as the “Friday cast”, as their performance took place on the Friday of the run. 
 
Shelley Levene 
 Shelley is likely the most important part in the show, as he is the protagonist as 
well as the main gear around which all the others, big and small, must turn. The part also 
requires considerable range from desperate to triumphant to decimated. Levene is an 
older salesman, and finding an actor who could play this part proved problematic given 
that most of the available talent pool was at or around college age. However, following 
auditions my advisor recommended to me an older actor she had worked with, who I 
ultimately cast in the part after seeing some of his other work. I felt that he would be able 
to capture all three phases of Levene’s arc, and also be able to carry the part given his 
significant experience. 
 
John Williamson 

Although he is a smaller part than his opposition in Levene, Williamson plays an 
important role as antagonist of the play. Williamson’s main characteristic is his ability to 
keep a cool head in the face of the violent words of the salesmen he manages. This bend-
but-not-break quality is hard to come by except for in experienced actors, where younger 
actors might turn to yelling when the option might present itself. As such, I cast an actor 
with significant experience in the part, despite his age difference as opposed to the rest of 
the cast in tandem with Williamson being a “young” character. The other actor cast for 
this part brought the younger quality to the table, and also brought with him experience, 
though to a lesser extent than the elder actor. 
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Dave Moss 
 Moss is a fast talker and a big talker. He’ll do anything to make a quick buck, 
which is why he plots to rob the office. He just needs someone else to do it, but just 
because he knows that doesn’t make him a good planner. Moss’s role required someone 
who can channel that raging-bull rambunctiousness without missing any important beats. 
As such, I cast an actor whom I had worked with during the production of Picasso at the 
Lapin Agile, as I knew his strengths lay in this type of forcefulness. 
 
George Aaronow 
 Aaronow is the least “salesmanlike” of the four salesmen in the play in that he 
does not use his words as weapons. Perhaps this gives him the most humanity, but it also 
leaves him susceptible to the wiles of his peers. The part required someone who could 
play to the vulnerability of the part without losing his moral center. To do this, I called on 
an actor whom I had worked with previously during my scenework for my Directing 
course. I knew he had the ability to play that realistic type of role despite his being cast in 
less realistic parts in Picasso and Amadeus, and counted on him use that range to counter 
Moss’s wildness with innocence.  
 
Richard Roma 
 Roma is something of an iconic role, having been immortalized on film by Al 
Pacino. The smooth-talking salesman on top of the board needs to be skilled and requires 
the most range outside of Levene, being a smooth talker at the end of the first act and 
losing his cool at the start of the second. It also requires considerable stamina as an actor, 
as the character hardly leaves the stage in the entirety of the second act on top of a 
difficult and verbose monologue to end the first. I cast an alumnus of RMU’s Theatre 
program for this part because of his ability to capture both the suave and swagger 
elements of the role. The actor initially cast as Williamson stepped into this role for the 
single performance, bringing with him the highly valued experience factor. 
 
James Lingk 
 James Lignk is a man in thrall to his wife, something that is looked down upon in 
the world of salesmen. However, his desire for something more than his seemingly 
boring everyday life sets him as Roma’s perfect victim, and after his wife demands her 
money back, into a panic. That panic was the key to the casting of this part, along with 
the downtrodden demeanor that accompanies it, and I found this in another RMU 
alumnus based on his ability to enlarge the smallest man. 
 
Detective Baylen 

Baylen is the least developed of the characters in Glengarry, serving mainly as a 
device to drive the action and as a symbol for the salesmen to defy. This does not mean 
that Baylen is without character, as I saw him as very cocksure and aggressive based on 
the salesmen’s descriptions of offstage interrogations. I cast a younger actor in this part, 
though his height played a role in the casting. He was significantly taller than his 
castmates, and this served as a strong physical contrast between those who stand for the 
law and those who stand against it by preying on others. 
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Floor Planning 
 The next step in the process was to develop a floor plan, then to develop the 
blocking, or the movement of the action. Glengarry features two distinct sets locations in 
its two respective acts: a restaurant and an office. Therefore, each location would require 
its own individual floor plan. I made a trip to the Ferris Ballroom and during that time, 
measured out a 24’ square on the floor and took measurements of various furniture pieces 
I planned to use, including chairs, tables and desks. Based on these measurements, I 
determined a setup for both of the respective acts. 
 
Act One: The Restaurant 
 The first act, taking place in a restaurant, benefitted from the Ferris Ballroom’s 
proximity to a former restaurant that also served as the production’s “backstage”. The 
adjacent room was still filled with the furniture from the time when it functioned as an 
eating establishment, and so the furniture was available for use. Initial concepts for the 
scene’s floor plan included three tables, each with two chairs, and a bar with three stools 
upstage. At the extreme upstage would be a chalkboard, signifying the omnipresent 
“board” that dominates the salesmen’s lives. These early plans also included numerous 
file cabinets to be used to block the sightlines to the doors and siphon entrances and exits 
into specific areas. While these file cabinets would seem out of place in a restaurant 
environment, they would serve to reinforce the business setting of the play, showing that 
the restaurant is a place where much of their business is done (and indeed it is, as three 
deals are proposed in the three respective scenes in the first act). Several alterations were 
made to this plan. One of the tables was removed, allowing for a larger playing space in 
the center of the floor and for the remaining tables to be aligned to the downstage corners 
of the setup to provide better sightlines for the audience. The number of file cabinets was 
also reduced, the remaining ones positioned on either side of both doors. This was 
changed because allowing for direct passage to the doors allowed for easy transitions and 
quicker pacing. This openness also allowed the actors to use the doors as playing objects. 
Further, the remaining file cabinets were turned away from the audience during the first 
act to make them less obtrusive. 
  Blocking for the first act was limited because there is very little to motivate 
movements following sitting down at a table. However, the first act is far more about 
wheeling and dealing than it is about large actions, and so removing movement from the 
equation heightened the level to which what people say takes precedence over how they 
act. 
 
Act Two: The Office 
 Following the end of Act One, a ten-minute intermission would take place, during 
which there would be a scene change from the bar setting to a sales office. The office 
featured a similar setup to the restaurant, but due to the nature of the setting, functioned 
far differently in practice. Both of the tables and the bar were replaced in their positions 
by a desk. The desks were each given a rolling chair, which from time to time were 
moved around the set to provide different seating arrangements for the actors. The board 
remained in its position, still watching over the events of the play. The file cabinets were 
rotated face front and their drawers were opened, indicating the robbery that takes place 
in the time between the two acts. A water cooler was also intended to appear in this 
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scene, but was unavailable due to technical constraints. The alignment of the desks versus 
the square shape of the first act’s tables allowed for more movement space, which proved 
beneficial as the second act featured far more movement than first. This also created 
diagonals towards the doors, which allow for powerful crossing routes through the center 
of the staging area.  
 
Blocking and Acting 
 Rehearsals for the production began on March 10th and took place every 
weeknight from that day through the first performance on April 10th, with the inclusion of 
the Sunday immediately prior to opening. Rehearsals took place in Massey Theatre (with 
the exception of March 20th and the Sunday and Tuesday preceding opening, which took 
place in Yorktown Hall) in a mock-up version of the set taped out on the theatre floor 
using tables and chairs available in the theatre. The first rehearsals focused on blocking 
and familiarity with the script, with the process moving towards actor coaching of wants 
and tactics. Special time was taken to consider technical aspects of the language of the 
play, which is notorious for its rapid pace. Scheduling conflicts disallowed the use of 
theatre space on March 20th, so this rehearsal served as a “table rehearsal”, in which 
specific passages were read with consideration for timing and speed. This was done 
because I felt that Glengarry is a play so much about what is said and how that it was 
necessary to pay special attention to the words and get the actors off their feet for it, if 
only for one rehearsal. 
 
Act One, Scene One 

The first scene was likely the hardest scene to block, partly because of its setting 
and the fact that Mamet includes very few stage directions in his writing. The characters, 
Levene and Williamson, have very little reason to move, as they are having a 
conversation that begins seated in a bar, a place and time where frequent movements 
don’t normally occur. The scene is something of a cat-and-mouse game between 
Williamson and Levene, leading much of Levene’s movements to be following 
Williamson. The scene was retooled following the first blocking rehearsal, adding some 
extra movements to make Williamson more avoidant of the conversation with Levene. 
This stuck with the Friday Williamson, though the main Williamson was uncertain on 
some these movements. We collaborated, then, to motivate his crosses. Some of these 
spilled over into the Friday cast, such as putting on his jacket to leave after turning down 
a bribe from Levene.  

What these characters want in this scene is fairly basic on the surface: Levene 
wants better sales leads, and Williamson wants Levene to stop bothering him. However, 
the scene becomes about something greater in terms of what each others victory would 
mean: Levene wants to be a dominant salesman once again, something that drives him 
throughout the play. To do so he needs to make sales, and to make sales he needs better 
leads. The only person who can give him these leads is Williamson, and so he must 
appeal to him to get them. Williamson, however, wants ownership of the office he 
manages. If he lets Levene have these leads he loses control, and any of the salesmen 
would be able to step all over him. These opposing wants, then, give rise to the play’s 
main conflict: A battle between Levene trying to be the top salesman and dictate his own 
future and Williamson trying to maintain control over the office and play by the rules. 
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This scene, then, is the main conflict’s inciting incident, as it is the first time we see the 
conflict occurring onstage. The stakes are much higher for Levene; he is at risk of losing 
his job, and Williamson is an obstacle to him keeping it. Williamson, however, may not 
see Levene as a threat in the same terms. On the contrary, Williamson only stands to gain 
if Levene is no longer in the office, as he loses only an unsuccessful salesman who is 
becoming a thorn in his side. It is then in Williamson’s interest then to ensure that Levene 
does not get better leads. 

One wrinkle to this scene that I discussed with the actors was that Levene was 
reluctant to actually ask for Williamson’s help. The script forces him to do so at one 
point, but I discussed with the actor that it should not seem as though he were asking for 
help until that point, and to avoid the phrase “I need your help” coming up in his 
improvisations following lines that trailed off, a frequent occurrence in this play and 
other Mamet plays. Actors were encouraged to fill in these blanks left by the playwright, 
but for this section I urged Levene to make the admission that he needed help as painful 
for him and drawn out as possible. Another idea that came into play was that Williamson, 
despite making an offer for a bribe, had no intention of taking it. His objective in raising 
the price of the bribe, we discussed, is to get Levene to say no to his offer. When Levene 
calls his bluff, his only recourse is to demand something he knows Levene can’t fulfill: 
have the money upfront. It works, and Levene is left with “something off the B-list”. 
 
Act One, Scene Two 
 This scene, featuring Moss and Aaronow, was easier to devise blocking for, as the 
two were set entering the bar as opposed to already being in the bar. A large portion of 
the scene is spent with the two in the center-left of the space. Moss eventually moves to 
the stage-right table, and Aaronow soon follows, indicating his role as a weak salesman 
in the play. This is reinforced when he follows Moss to the bar after the latter has 
proposed the office robbery, the left Aaronow to stew in his thoughts for a few moments. 
When Aaronow finally objects to the idea and tries to leave, Moss pins him, signifying 
that Aaronow is unable to make a choice; he is trapped. 
 The actor coaching that came along with this blocking ran in tandem with these 
ideas. Moss’ objective was to lead Aaronow to believe that robbing the office was not 
only a good idea, but something that Mitch and Murray, the office owner, deserved for 
their implementation of a sales contest that could lead to the firing of the bottom two 
salesmen. Aaronow, meanwhile, wants simply for some to hear him and grant him 
assurance of his job, his value as a salesman, and that he has someone to turn to. Moss 
feeds on this desire, baiting him along in order to get Aaronow on his side. 

One of the concepts regarding the language I talked about with my actors was that 
speed of language in this play signified misdirection. Moss is the fastest talker among all 
the salesmen, and that had to appear in stark contrast to Aaronow, who can keep pace 
when he’s on the same page as Moss, but when things start to become shifty, Moss 
outfoxes him thanks to his speed. Aaronow, on the other had, while having to be able to 
keep pace with Moss, had to be unable to pick up on some of Moss’ subtler messages. 
This led to the actor playing Aaronow to try a slower take on the character, almost to the 
point of him appearing mentally disabled. He later changed this approach to on appearing 
more frustrated with his lot, but I asked him to take a more guilt-ridden avenue stemming 
from only talking about the robbery in this scene. This ultimately proved the most 
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satisfactory approach for both of us, as it allowed more of a shock at the end when the 
truth about the robbery is revealed. 
 
Act One, Scene Three 
 The final scene of the first act sees Roma delivering a long philosophical 
monologue to Lingk, who is seemingly engrossed by the speech. At one point, Roma gets 
up and starts wandering the center space. This allows Roma on a practical level to use his 
whole body while delivering the monologue, and on a symbolic level to exert dominance 
over the space, before finally returning to Lingk at the bar to make the sales pitch. These 
outward movements were reduced in the Friday cast, though the scene did not suffer for 
it. 
 This scene is crucial to the development of the plot, and so pointing the actors in 
the right direction was crucial. Roma’s want in this scene seems to be to make a sale, but 
he takes the long road in getting there. Instead, I appealed to a number of concepts to 
make the setup for the sale more intriguing. One of these ideas was a real-world sales 
concept mentioned in the film version of Glengarry, AIDA, an acronym standing for four 
phases of making a sale: Attention, Interest, Decision, and Action. What Roma 
implements, I argued, was the Attention phase of this process. Much of this monologue is 
meant to draw Lingk in and cause him to feel various ways, such as to shock him, to 
make him consider his life, and, most importantly, to implant the desire to act in this 
moment. All of this culminates in a more interesting want overall: to make Lingk feel 
empowered. This empowerment, however, is false, because as we see throughout  Lingk, 
by contrast, is a very inactive character, so establishing a want for him proved somewhat 
difficult. Ultimately, he and I decided that, based on his uneven relationship with his 
wife, that he was seeking a friendship outside of that relationship, and that listening to 
Roma might foster such a friendship. 
 
Act Two, Section One 
 The second act’s differing structure and setting allowed for more lively movement 
patterns, and indeed in terms of action it is far more animated than the first, which is 
focused more on wheeling and dealing in dark backrooms than clamoring over missing 
leads. Predominantly, however, these blocking mostly drew from what would naturally 
drive movements from one point to another. There were slight differences when the 
Friday cast took the stage, but these were minor alterations. 
 The first major moment occurs when Roma bursts in, interrogating Williamson 
about what exactly was stolen during the break-in, only to be blocked by Baylen, the cop. 
What we see of Roma now is a very different man from the smooth talker who pulled one 
over on Lingk. Now he’s a hopping mad scumbag who acts like the boss of everything. 
That transformation needed to be pronounced, as did the shift in tone from shady bar to 
rowdy office. I reminded Roma for this scene to remember the stakes: there’s a Cadillac 
on the line. The resulting frantic salesman transitioning to triumphant made good work of 
leading audiences to forget the man postulating about why we act the way we do. 

When the dust finally settles on his entrance, a lull occurs in which Roma and 
Aaronow have an awkward exchange. Roma generally doesn’t want to talk to Aaronow, 
and Aaronow desires the same assurance he desired before, with a new wrinkle: he wants 
assurance of not being held accountable for the break-in. Roma quickly tires of the 
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conversation and trails off into his own train of thought. The sooner Roma can get 
Aaronow off his back the better. I hoped to create a sense that Roma hated being in the 
office at all, and that Aaronow was one of the main reasons why. Roma also spends a 
great deal of time belittling Williamson in this section, showing that Williamson’s 
conflict with Levene is not unique. It is for this reason that I emphasized Williamson 
must keep a cool head throughout the play’s action: it is the only way he can hope to 
endure these salesmen. 

It should be noted that this section is one in which Aaronow talks a lot, but says 
very little. In a play that centers on talking, Aaronow has little of value in that 
department. His comment about large numbers at the opening of the act is the paramount 
of vapidity, as was the improvised line-finishing comment about the robbers being able to 
come in and steal the phones. These exemplify the struggle that the actor playing 
Aaronow and I hoped to convey: The desire to be heard and being unable to speak. 

It is at this point that Levene returns to the office, rekindling the main conflict. 
Levene has completed a sale, and has come to rub it in Williamson’s face. This signifies 
the event in the play that Kirk calls the crisis. This is the point at which the main conflict 
of the play begins to head toward directly its inevitable conclusion. I chose this point 
because the power struggle between Williamson and Levene has now become more 
immediate. Levene has power now, and Williamson has little to counter it with the 
robbery breathing down his neck. Levene needed to use this newfound power to his 
advantage, and the actor made great use of the opportunity to put Williamson down. 

Moss reenters in the next segment in a scene that became a difficult passage to 
work through. During this scene, Moss talks to Roma while Levene tries to tell his story 
about the sale he made. We tried to have this play out with both trains of dialogue 
running simultaneously, creating a buildup in anger and fury until Aaronow reenters, 
when the emotion drops like a rock because of his unwanted presence. This was difficult 
to implement, and observers at rehearsals, including my advisor, felt that the scene was 
getting lost in the noise that the overlap created. I decided to step back from this approach 
and instead let the back and forth play out in a more traditional manner. This worked 
better than the first approach, although I did feel that that approach’s influence gave the 
scene a more rapid pace than it would otherwise have, still allowing for the building 
intensity and drop-off without sacrificing audience understanding. 

This is the last time we see Moss in the play, so his exit needed to be a big one. 
That was ultimately what the actor playing Moss and I determined Moss’ want to be. 
Moss needs to make a big exit because that fits with his story about going over to Jerry 
Graff. As such, he needs to make a big show out of leaving. Roma makes use of Moss’ 
vitriol by trying to enforce his place as the top salesman, and Moss makes use of Roma’s 
play to make his exit even bigger. Levene, meanwhile, is trying to tell his story to show 
that he is also a powerful salesman, but his words fall on deaf ears.  

The scene that follows sees Levene finally telling his story to Roma, who is eager 
to listen. The blocking in this scene, with Roma seated at the upstage desk giving Levene 
the floor, was intended to echo the blocking of the third scene in which Roma makes his 
sale to Lingk. Levene here is acting a show of power, going into great detail about his 
conquest. He wants Roma to know that he is worthy of being on the board. It would seem 
that Roma is weakening himself in this scenario, but Roma has a greater plan in place. By 
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giving Levene the floor, Roma is actually trying to instill a false sense of power in 
Levene in the hopes of turning the tables on him with Levene being none the wiser. 

Levene uses this feeling of power instilled in him by Roma to once again 
challenge Williamson. Williamson is still trying to maintain order in the office, and 
Levene is not allowing him to do that, and so wants to quiet him for a time, but also hints 
that his sale might not be as good as he thinks it is. Levene then exerts his dominance 
over Williamson again by chewing Williamson out with a myriad of insults and Roma at 
his back. The main cast Williamson inserted a movement toward Levene at this point 
indicating that he was about to tell Levene the truth about the sale, only to be stopped by 
Roma backing up Levene. This was something I liked, and asked him to retain it for 
performance. It is important to remember that theatre is a collaborative art form, and 
actors often have very good ideas about things their characters would do that their 
directors might not think of. This was one of those points, and I felt the need to 
acknowledge it because I felt it added a new layer to the scene. 
 
Act Two, Section Two 
 This was the point in the script at which I bisected the second act for rehearsal 
purposes, as rehearsing the entire second act would have taken too much time. I chose 
this point for a number of reasons. One of them was the freedom to not require specific 
actors to attend rehearsal on different days because Moss would not be in the second 
section, while Lingk would not be in the first. The two sections are also roughly the same 
length in terms of script pages, so it made sense from a tme management standpoint as 
well. Otherwise, the segmentation has little bearing on the play itself except to signify the 
return of a character from the first act. 

The next scene has Lingk entering the office to cancel the deal. Roma devises an 
improvised scheme to keep Lingk from talking to him about the sale, casting Levene as 
“D. Ray Morton”, an executive for American Express. Levene wants to help his fellow 
salesman, and works along with Roma’s act. This was another passage in which talking at 
speed was a sign of misdirection. Roma uses the speed of the improvisation to throw 
Lingk off and keep him from talking. If there is a gap in the conversation with Levene, 
Lingk will be able to speak. Roma wants to keep Lingk powerless by keeping him silent. 
Lingk tries to speak, but he only expresses his wife’s ideas. Roma tries to use this to 
brush it aside. This plays into the misogyny of the characters and the play’s commentary 
on masculinity. The salesman characters see themselves as “real men” and anyone else is 
not on the same level as them. Women especially are seen as weaker than them, as 
Roma’s brushing off of Mrs. Lingk’s demands through her husband, the use of 
emasculating insults toward Williamson, and Levene’s appeal to helping his innocent 
daughter attest. What this ultimately gives rise to is an ironic look at the ubermasculine: 
men who can’t back up their manhood (i.e. can’t make sales) and men who set 
themselves apart from other men, but make themselves inhuman (e.g., Levene’s 
nickname, “The Machine”). 

Outside of maintaining the speed, one of the things that I tried to emphasize in 
this scene was the desperation of Lingk, encouraging him to shout in order to stop Roma. 
Typically, Lingk’s line are very quiet, albeit distressed, but when Roma is threatening to 
leave, volume is the only way he can make himself be heard. When he reveals that his 
wife call the state’s attorney, Roma is forced to switch to another, more direct form of 
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misdirection, trying to use feigned confusion to confuse. Another idea I focused on was a 
“pull” effect, in which Lingk had to try to draw Roma back in before he left without 
talking to him about the sale. 

What follows this is an outburst from Aaronow, sending the frantic atmosphere 
skyrocketing from its already high point. I noted that Aaronow’s deep-set sense of right 
brings him to loudly decry the injustice of Baylen’s interrogation, much to Roma’s 
embarrassment. Baylen’s demands to interview Levene complicate the situation for 
Roma’s scheme, and his belief that Lignk is Levene makes matters worse. All the while, 
Williamson is still trying desperately to maintain order. This is the point where his cool-
headed approach finally snaps, losing his cool at Aaronow’s outburst despite his best 
efforts. The idea was that despite shouting, Aaronow is still not heard. This scene was 
meant to play out as pure pandemonium, as I called it in rehearsal.  Where the first scene 
with heavy overlap caused confusion about what was happening, that was the idea for 
this segment. Aaronow’s outburst and the actions of others made for an absurd scene of 
confusion and panic. 

Once the air has cleared in the office, I had Roma revert to his old strategy: false 
empowerment. He does so this time by asking Lingk to talk to him, then to tell him about 
his life problems. Lingk continues to parrot his wife’s demands, his want being to do 
what she wants. Repeating this is the only way he know how to do that. Lingk is unable 
to speak for himself, and thus has only the power that his wife grants him. Roma again 
tries to muddle Lingk’s notion of his wife’s power, suggesting that he can still have the 
investment and not tell her. Williamson, quickly trying to keep order still, ruins the 
scheme, and Lingk leaves because he cannot get what he wants from Roma.  

Roma takes his wrath out on Williamson, ignoring Baylen in the process. Two 
things were key to this moment: Roma’s disregard for Baylen’s authority and Roma’s 
emasculation of Williamson. Roma, as well as the other salesmen, have little respect for 
Baylen. By denying his requests for interrogation throughout this and the prior scene, 
Roma is sticking a proverbial middle finger to Baylen’s power. Moss insults Baylen’s 
ability to do his job (“Couldn’t find his dick two hands and a map”), and even Aaronow 
is disenfranchised by Baylen’s “Gestapo tactics”. The other key element, hyping up 
Roma’s misogyny towards Williamson, took the form of emphasizing female-oriented 
(“cunt”), homophobic (“fairy”), or otherwise subservient (“company man”) insults. The 
script helped with this emphasis, placing an insult insinuating that Williamson performed 
fellatio to get his job appears at the end of a triplet, a place that gives it more power. 

It is here, when Levene slips and reveals that he knows the contract was on 
Williamson’s desk, that the play draws toward its emotional conclusion. This point is 
what Kirk refers to as the catastrophe, where the main conflict comes to a head and the 
intensity starts to rise as the climax approaches. Levene is not good in the face of 
adversity, and, caught in a trap as he is, he has no choice but to give in to Williamson’s 
threats. It should be noted that he caves fairly easily, however. This scene featured a 
“pull” effect similar to the one used in the Roma/Lingk scene, with Levene trying to 
literally pull Williamson away from going into the office to tell Baylen the truth by 
bringing him back out to the center and offering him a bribe. In doing so, he wants to 
assure Williamson that he can still be the top salesman. Williamson informs him that the 
check is worthless, which turn Levene’s pleas to a more personal route, prompting 
Williamson’s retort: “Fuck you”. 
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In a play full of curses and insults, this one is likely the most important. First and 
foremost, it is the climax of the play, the point at which the main conflict ends. The main 
conflict is definitively over upon Williamson’s final words to Levene, as the latter has no 
hope of coming out of this situation cleanly. This makes this moment important because 
everything that has happened in he play has built up to this moment to finally pay off. 
Secondly, it is important because of what it signifies for the characters. For all the play’s 
insults, this is the first one levied by Williamson (and only the character’s third use of a 
variant on the word “fuck”). This makes this moment an empowering one for 
Williamson, because it puts him on the same plane as the salesmen. He can play their 
game and talk their talk, but he does things his way. It’s a powerful way to put down the 
man who has put him down for the past ninety minutes of stage time. Levene’s reaction 
to this is very telling: he almost completely loses his ability to speak. This, on the surface, 
is a natural reaction, but in context it becomes far different: in a play all about talking, a 
character who has talked a great deal is brought to silence, all from two words: “Fuck 
you”. 

What follows is, by definition of Kirk and traditional reckoning, denouement. It 
wraps up all the loose ends, but does not directly serve the main conflict. This does not 
make it unimportant, however. Roma reveals his ulterior motives by trying to take half of 
Levene’s commissions, but Williamson is now in complete control, and feels no need to 
address Roma’s demands. Aaronow returns, still defeated defeated, while Roma heads to 
the restaurant, the place where dirty deals are made, presumably so that he can make 
more of them. Aaronow’s final lines show him still seeking some kind of safety net, but 
he will not find it in Roma, whose self-centered nature drives him back to the hunting 
grounds as soon as he can get there. 
 
Technical Considerations 
 During and following actor coaching, considerations were made for the technical 
design of the production focused on three major design areas: set design, costuming, and 
lighting, Due to the low-budget nature of the production, I had to operate with the best 
available solution for these areas while having that solution address the problem 
effectively. 
 
Set and Scenic Design 
 The set was mostly made up of available furniture. The chairs and tables for the 
restaurant were pulled from the old restaurant adjoining the Ferris Ballroom, while the 
office desks and chairs were pulled from a vacated office down the hall, and this made 
file cabinets also readily available. The final addition, a chalkboard to be “the board”, 
was procured from a church that agreed to lend it to the production for the run. 
 Props were necessary to make the set look authentic, so I enlisted help to acquire 
the properties. The objective was to find props that fit into the 1980s timeframe of the 
play. From that concept, an old looking desk lamp, adding machine, and old microwave 
(also pulled from the vacated office) were used to add a period element to the play. Other 
additions created a feel of authenticity, such as ashtrays in the bar (with fake cigarettes in 
them) and file trays. Papers were strewn across the floor for the second act to indicate the 
robbery. This also gave the actors an activity in the “down time” that they were not 
directly engaged in the main action. 

118 
 



Lighting Design 
 As Glengarry is a realistic play, I intended to use a simple lighting scheme, with 
only a few shifts to indicate scene changes. Due to the nature of the location in which the 
play was staged, however, typical stage lighting was unavailable, so an alternative had to 
be found. The initial concept for the lighting design drew from my background in video 
production, with the idea of using lights on tripods for a three-point lighting. 
Unfortunately, these lights did not cover the full staging area and would be blinding 
members of the audience wherever they were placed, so we resorted to the worst-case 
scenario of operating a light switch from the hallway. While on the surface this seems 
like a less than effective method, the scheme worked surprisingly well, as overhead 
fluorescent and surrounding incandescent lights were shut off to put the audience in 
darkness and allowed them to focus on the actors, which was the main purpose of the 
lighting in the first place since it would serve no artistic or otherwise focusing purposes. 
 
Costume Design 
 Costume design was also simplistic for this show, as all the costumes consist of 
men in business attire. It also allowed the actors to pull from their wardrobes rather than 
having to purchase costumes. That being said, color played an important factor in the 
costuming choices as a subtle method of revealing character. Roma, for example, wore a 
silver suit with sheen, giving him a smooth look to go with his smooth personality. Moss, 
meanwhile wore a black shirt with a red tie for the first act to indicate his scheming 
identity. Other choices were meant to be hints to the story’s conclusion. Levene was the 
only character who did not have a costume change, but instead had a more loosened look 
to his suit from the first act. This was meant to indicate that he had performed the 
robbery, as he had not changed from the night before, having been occupied the entire 
time. I tried not to dress the actors in any matching clothes, but I did try to draw visual 
parallels. For instance, Aaronow wore yellow in the first act and Lingk wore blue. In the 
second act, Aaronow wore blue and Lingk wore yellow. This was done to show that these 
characters were similar in temperament and standing among their peers, putting them in 
the same tier of the pecking order. One point that some audience members were uncertain 
on was that Baylen was a plainclothes detective, but had no badge. This caused some 
confusion on who Baylen actually was, as there is little stating that he is a policeman. 
 
Feedback 
 As an artistic endeavor, the end result of the production is subjective; what one 
person thinks about it is not necessarily what another thinks. One can, however, 
aggregate these opinions and by that measure gauge the success of the production. By 
that measure, of the dozens of audience members who attended the production between 
April 10-13, most of them enjoyed the show a great deal. While the show itself went 
smoothly, I recalled my cast and my advisor for feedback about the process and the end 
product. 
 
Cast Feedback 
 I invited the cast and crew to join me on April 16 after the show closed to give 
honest feedback about the production process. Among the positives they mentioned were 
a defined vision about what the end product should look like and the innovative use of 
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space, taking a hotel ballroom and turning it into a thrust-stage theatre. However, they 
criticized my ability to foster trust in that defined vision, and that I was not authoritative 
enough when giving direction to some of the more experienced actors. Overall, however, 
they enjoyed the experience and felt that the end product that was created was a good 
one. 
 
Advisor Feedback 
 My advisor provided a number of good insights into my production process. One 
of the main points she felt I could improve in was the fact that I take few notes, 
something with which I have had issues with in my academics to the point where I do not 
use them. She recommended a number of solutions to this problem, such as giving notes 
before the next rehearsal, taping the rehearsal, or give dictation of notes, something I 
tested and found some success with later in the production process. She also noted that I 
should use less full run rehearsals, which are good for pacing but leave less room for 
acting work. Finally, she pointed out that I should be on the lookout for when an actor 
tries something new as a way to give positive feedback to actors. Overall, she felt the 
production was successful, and that despite the ambitious nature of the project, I had done 
good work. 
 
Conclusion 
 I have maintained this document predominantly to denote the creative process I 
underwent in developing this production. Many of the logistical elements were left out, 
but many people were involved in making this production possible. Braelin Andrzejewski 
served as my stage manager on the project, coordinating all of the actors call times and 
making sure that rehearsals ran smoothly. John Locke, Director of Student Activities in 
the office of Student Life, was crucial for the part he played in making sure the space was 
available and accompanying me on my location scouting trips. Dr. Heather Pinson, head 
of Robert Morris’ communication department, provided assistance in printing advertising 
and programs for the show. Many others helped in numerous other ways to make this 
production possible. This stands to show that theatre is a collaborative process, and that 
while I did a great deal of work on this show, I would be remiss to forget the 
contributions of these and others. 
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Appendix A: Kirkian Analysis 
 
Root Conflict: Levene vs. Williamson 
Rationale: Levene drives the action by pressing upon Williamson to give him leads and 
then robbing the office, which Williamson thwarts and discovers respectively. The play is 
about Williamson’s fall from grace, and Williamson is the largest player in that fall. 
Levene is also the only character that changes, starting out as cocky and ending up 
castrated. 
 
Root Action: Levene, wanting to reestablish his dominance over the office, bullies and 
brags to Williamson and the other salesmen and steals the leads, but/however 
Williamson, wanting to maintain order and control over the office, forces Levene to play 
by his rules and seeks to solve the crime of the robbery, resulting in Williamson telling 
the police officer that Levene stole the leads and Levene being dragged into the inner 
office. 
 
Climax: Williamson: “Fuck you.” 
Rationale: With a phrase the sums up the entirety of the play, Williamson strips Levene 
of everything he has left, despite his pleas for mercy. Levene is weakened beyond all aid, 
and is open for Roma to pounce. 
 
Inciting Incident: Levene: “…all I’m saying, put a closer on that job…” 
Rationale: Levene tries several tactics to get Williamson to work his way, and his first 
attempt is to suggest that he’s a better man for the job than Roma, his main rival. 
Williamson, who is new to the office, disregards Levene’s pleas to his former glory, and 
thereby gives rise to the conflict of the play. 
 
Crisis: Levene: “Get the chalk!” 
Rationale: Levene returns the next day with the fruits of his labors, ready to beat 
Williamson and anyone else that will listen over the head with them. This is to say 
nothing of his ace in the hole: the robbery and the job with Jerry Graff. Levene enters and 
takes over the room with his newfound power, and Williamson will be hard-pressed to 
contend with it. 
 
Catastrophe: Williamson: “How did you know I made it up?” 
Rationale: Levene makes a simple mental error, and from that the office-robbing scheme 
begins to crumble. In these few moments we see how weak Levene becomes under 
pressure, how his bravado is little more than showmanship. 
 
Denoument: Roma takes control 
Rationale: We can see that Roma will take what was once Levene’s early on in the play, 
but Roma’s demand for his commission and his exit to the hunting grounds solidify his 
power. There is no one else in contention for the role of top dog. 
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Abstract  
 The purpose of this paper is to investigate if any statistics in women’s lacrosse are 
statistically significant with regard to consistently winning games. The research included 
statistically analyzing 150 NCAA Division I women’s lacrosse games from the 2013 season. 
Statistical Packaging for the Social Sciences (SPSS) software was used to find the mean, 
standard deviations, correlations, significance, and beta weights in relation to the margin of 
victory by the winning team. A linear regression was performed. The following four variables 
were found significant to the margin of win: shots on goal, total shots, ground balls, and free 
position shots allowed.  
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Introduction 
Since the Society of American Baseball Research (SABR) formed in 1971 in 

Cooperstown, New York, sport statistics have never been the same. Bill James, considered the 
founder of metrics, or the empirical analysis of statistics that measures in-game activity, changed 
the face of sport statistics, specifically baseball with sabermetrics. In 1977, his first Baseball 
Abstract published ground-breaking ideas including minor league performance having a 
correlation with success in the majors, ballpark factors greatly affecting offense, win-loss records 
not being important in pitcher efficiency, and batting averages not accurately measuring the 
value of a hitter (Clubhouse Confidential, 2012). This later became more famous in 2003 with 
Michael Lewis’ best-selling book Moneyball: The Art of Winning an Unfair Game which later 
became a movie. This advance in baseball statistics pushed coaches, managers, recruiters, and 
players to reevaluate not only how they were playing the game, but also what moments and 
events during the game were the most valuable in achieving wins.  

Over the last thirty years, the statistics in baseball, basketball, and hockey have 
progressed with metrics to include much more than what you read in the average box score. The 
two main reasons for compiling statistical data on sports teams are winning and money 
(Gutherie, 1994). Professional record keeping in any organization is also influenced by 
“economics, politics, tradition, marketing, and other elements”, all of which can lead to a lack of 
consistent records if they are not present in the organization (Liljequist, 2006). Since sports 
organizations are often revenue producing, owners and managers want to see top performance 
from their programs in order to gain more fans and thus increase revenue (Urban, 2012). The 
motivation of money is assumed to be the reason why far more research has been conducted 
about winning statistics in baseball, basketball, and hockey teams compared to smaller fan based 
sports like soccer, volleyball, or lacrosse. The major leagues also provide large amounts of 
available data that statisticians can use to try and give a team an edge on their opponent 
(Mauboussin, 2012). According to Steve Navaroli’s article “Sport Statistics Go High Tech; Oh, 
the Old Scorebook is Still There. But it’s got a lot of Help,” this is now trickling down to 
collegiate sports where sports information directors “across the nation use [a] software package 
called stat crew, which helps them keep score, compile statistics, and chart play-by-play on a 
laptop all while the action is going on” (2006). Athletic directors, coaches, and recruiters across 
the country are seeing the applications and opportunities provided by these new advances in 
technology. Thus, statistical analyses have become increasingly more prevalent in collegiate as 
well as professional athletics in the last ten years.  

Similar to other team sports, it is believed that certain statistics produce winning teams in 
lacrosse. Quite often, these statistics, or assumptions about the statistics, include bias and do not 
help a coach work more effectively and efficiently to produce wins. Coaches and managers, 
especially in men’s lacrosse, are now moving toward an evaluation system where they reduce 
their reliance on the perception of players and games and instead “integrate statistical analysis 
into their decision making” (Mauboussin, 2012). Unfortunately, there is a tremendous gap in the 
research relating to women’s lacrosse, as compared to baseball, basketball, hockey, and even 
men’s lacrosse. Although it is not a revenue sport in a majority of teams, there is still an 
importance to the college institutions, athletic departments, coaching staffs, players, and fans to 
elevate the level of play to its highest potential. If research were to find statistical factors that 
significantly influence winning in women’s lacrosse, the results could aid and improve 
recruiting, player evaluations, training techniques, and coaching strategies (Mauboussin).  
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As previously stated, there is very little research completed on lacrosse let alone women’s 
lacrosse. The only previous research was completed by Michael Mauboussin, who worked on 
Wall Street and was a former Columbia University finance professor, and Laxpower, a lacrosse 
database. Mauboussin examined men’s lacrosse statistics in a linear regression model while 
Laxpower used a grouping arrangement statistical analysis. Although this research is a start, 
Mauboussin’s research focuses on men’s lacrosse and as he states more in-depth research needs 
to be completed. The Laxpower research is not as statistically accurate or concrete as it needs to 
be because of the grouping arrangement in its analysis.  

This thesis will provide a high level statistical analysis of Division I women’s lacrosse 
and will begin to fill the gap in women’s lacrosse statistics. The thesis will also aim to discover 
new team statistics that have a significant influence on game outcomes and can be transferred to 
coaching philosophies, game strategies, or recruiting practices. The literature review will 
summarize current major findings from other research in baseball, hockey, basketball, soccer, 
rugby, and men’s lacrosse that can be applied to further research relating to women’s lacrosse 
statistics 
 
Purpose  

This purpose of this paper is to investigate if any game variables in women’s lacrosse are 
statistically significant in winning individual games and whether or not these variables lead to an 
overall winning record over the course of a season. This thesis looks to further Mauboussin 
research by using Statistical Packaging for the Social Sciences (SPSS) software to analyze 
women’s lacrosse through linear regressions and correlations. Research in this field can lead to 
improved strategies in recruiting, game planning, practice planning, player evaluation, and 
allocating playing time. The sabermetrics discussed in Michael Lewis’ Moneyball where based 
on individual statistics, while the statistics in this paper will be composed of team statistics. This 
approach should lead to conclusions on team strategies or emphases particular strategies and 
training that might be effective in winning games (compared to Moneyball which analyzed 
which players to draft or keep in a team’s lineup).  
 
Lacrosse Statistics  

For each lacrosse game, there will be twenty statistical variables taken. For maximum 
understanding, see the following table which defines all statistics that were taken. The definitions 
from US Lacrosse’s Statistics Guide are denoted (*) before the statistic. All other definitions are 
based on my statistics.   

Table 1: Definitions of Lacrosse  
Statistic Definition 

Margin of Win  The goal differential between the winning and losing team 
Margin of Win at Half The goal differential between the winning and losing team at halftime  
*Total Shots Any attempt made by a player to score a goal  
*Shots on Goal Any shot attempt that is within the boundaries of the goal (excludes 

post shots and wide shots)  
*Goals A goal occurs when the whole ball passes completely over the goal 

line and should only be recorded if the signal is given by the official  
*Assists Play made by a player to her teammate who then scores a goal 

without having to evade excessive defensive pressure other than the 
goalkeeper (only one assist is allowed per goal)  

127 
 



*Ground Balls Recorded when a ball changes possession during live-ball play or 
when the ball hits the ground and retrieval of the loose ball is directly 
contested by the opposing team  

*Draw Controls Awarded to the player who controls the ball and/or creates an 
opportunity to play following taking the draw (gains possession 
following the draw)  

*Turnovers An instance in which a player loses control of the ball to the other 
team or in some way performs an action to cause her team to lose 
possession of the ball  

*Caused Turnovers  This statistic is defensive minded and is designed to give a player 
credit for disrupting play which in her team’s gaining control of the 
ball resulting in the change of a possession. A CT may be awarded to 
a player if she performs any of the following: stick check, 
interception, blocked pass or shot, drawn charge 

*Saves Each time a goalie stops a ball from going into her goal, that if she 
did not stop, might result in a goal for the opponent   

*Free Position Shots  Shot taken off of an 8-meter shot that was awarded to an offensive 
player by an official for a major foul committed by the defense that 
directly affects the scoring attempt inside the 8-meter arc.  

Free Position Goals  Number of goals scored from a free position or 8-meter shot  
Free Positions Allowed  Number of major fouls committed by a defensive player in the 8-

meter arc that result in a free position attempt for the opposing team  
*Fouls  Each time the play is stop and a major foul is called  
*Possessions  Ability to control the ball, which is demonstrated by shooting, 

passing, cradling, or carrying the ball.  
*Yellow Cards  A two minute releasable penalty that can be issued to a player or 

coach that results in the team playing short one player for the 
remainder of the penalty or until the opposing team scores.  

Man Up Opportunities  Number of yellow cards award to the opposing team resulting in your 
team having one more player on the field  

Man Up Shots  Number of shots taken during the opposing team’s yellow card(s) 
Man Up Goals  Number of goals scored during the opposing team’s yellow card(s) 
 

The paper is structured as follows: The first section provides a review of current literature 
that discusses the application of sabermetrics to baseball and other team sports. The 
Methodology section explains the sample space and statistical analyses that were completed on 
the games. The Results section includes all data and tables from the statistical analysis. The 
Discussion section postulates why the results occurred and the Conclusion section answers the 
research questions. The Application section displays how these results can be useful to players, 
coaches, recruiters, and officials. Finally, the Further Research discusses my plans for 
improvement and future research on this topic.  
 
Literature Review 
Current Research  

As the field of metrics in sports has grown substantially over the years, the following 
information was selected based on its application to the future thesis on significant statistics in 
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winning women’s lacrosse. By no means are the following examples the compilation of all 
metric research in sports. 

  
Baseball 
Source Purpose/Study 

Aim  
Sample 
Setting 

Key 
Findings  

Evaluation 
Method/Technique 

Used 

Barriers to 
Implementation  

Bennett, 
2001 

-Find one 
baseball 

statistic to 
determine the 

MVP 

-MLB, 
specifically 
Derek Jeter 
in the 2000 

World 
Series  

-Player 
Game 

Percentage 
Statistic  

-Uses the change in 
probability of 

victory per play  
 
 
 
 
 
 

-Requires 
adjusted 

probabilities 
after each play 

by play in a 
game  

Gerrad, 
2007 

-Are the ideas 
of Moneyball 
transferable to 

other team 
sports 

-Comparing 
MLB to 

other 
English 

Premiership 
Soccer 

-Individual 
player 

performance 
is only 
highly 

separable in 
striking 
sports   

-Main ideas 
can be 

transferred 

-Ratio analysis  
-Quantitative 
benchmarking  

-Multiple 
regression analysis  
-Statistical analysis 

-Tracking 
problem  

-Attribution 
problem  

-Weighting 
problem 

-Technological, 
cultural, and 
conceptual 

barrier  
 

 
As Bennett discovered in 2001, in order to best determine the Most Valuable Player 

(MVP) of a playoff series or game, each individual play must be examined. His Player Game 
Percentage (PGP) statistic is incredibly efficient in sports like baseball where all plays, good and 
bad, have an individual who is responsible. Unlike baseball, lacrosse is a complex and 
intertwined team sport where multiple players have the effect on a single play in a game. For 
example, it is not only the goalie’s fault when the opposing team scores but it could also be the 
defender who wasn’t paying attention or got caught in the incorrect field position. Although the 
theory of Moneyball is applicable to women’s lacrosse, evaluating an individual in a non-striking 
or hitting sport is incredibly difficult due to the tracking problem of the statistics, attribution 
problem of who was involved, and the weighting problem of which statistic is more important. 
(Gerrad, 2007).   
 
 
 
 
 
 
 

129 
 



Basketball 
Source Purpose/Ai

m of Study 
Sample 
Setting 

Key 
Findings 

Evaluation 
Method/Techniq

ue Used 

Barriers to 
Implementation 

Akers, et al., 
1991 

-Determine 
any 

significant 
statistics in 

winning 
basketball 

games  

-229 
NCAA 

Division I 
Men’s 

Basketball 
teams  

-Three point 
shooting is 

positive 
-Fouls are 
negative  

-Rebounding 
is positive 
-Steals is 
positive 

-Production 
function 

-Least squares 
regression model 

-Stepwise 
regression 

-Forced entry 
regression 

-Different 
statistics in 
women’s 

lacrosse but 
main ideas can 

be applied  

Bartholome
w & Collier, 

2012 

-Determine if 
it is 

significant to 
force 

offensive 
players weak 

side  

-
Basketball  

-Forcing 
weak side 

defensively 
leads to 
lower 

shooting 
percentages  

-Statistical 
analysis  

-Video recording 
software 

Gamebreaker  

-Which hand is 
the athlete in 

question 
-More people to 
track in lacrosse 
than basketball 

Ibanez, et 
al., 2009 

-Determine 
winning and 

losing 
statistics in 
basketball 

-Spanish 
Basketball 
Federation  

-Winning 
teams tended 
to lead in all 

statistics  
-greatest 

correlation 
was three-

point 
shooting 

-Discriminant 
analysis  

-Data analysis  

-Compared 
consecutive 
games in a 

series; lacrosse 
playoffs are 
single game 
eliminations  

 
Due to the nature of basketball, it is one of the sports that most easily correlates with 

women’s lacrosse. Akers’ regression of three point shooting, rebounding, and steals as a positive 
statistic could be substituted for shooting, groundballs, and caused turnovers in women’s lacrosse 
(2007). The act of fouling should have less of a negative impact in lacrosse than basketball due 
to the lower penalty: in women’s lacrosse a foul simply means a defender goes four yards behind 
an offensive player compared to basketball where total fouls directly leads to shooting free-
throws in the bonus. Although the concept of forcing weak side would assume to be pertinent in 
all sports, the fact that women’s lacrosse has more than twice as many players on the field at 
once poses a problem of stating this statistic, especially since the handedness of players is not 
recorded (Bartholomew & Collier, 2012).  
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Hockey 
Source Purpose/Aim 

of Study 
Sample 
Setting 

Key 
Findings 

Evaluation 
Method/Technique 

Used 

Barriers to 
Implementation  

Dayaratna 
& Miller, 

2013 

-Determine 
the number of 
games a team 
should have 
won by their 

statistics 

-NHL -Goals 
scored to 

goals 
allowed was 

a weak 
correlation  
-One hump 
distribution 
in scoring in 
baseball and 

hockey 

-Pythagorean won-
loss formula  
-Statistical 

independence tests 
-Goodness of fit 

tests  

-Model shows 
only high order 

effects, low 
order could also 

be important  
-Doesn’t take 
into account 

“meaningless” 
goals  

Mason & 
Foster, 
2007  

-Determine if 
the 

management 
structure of 
Moneyball 

can apply to 
hockey  

-NHL -There are 
more 

opportunities 
to implement 

Moneyball 
on ice  

-Compared 
statistical analysis 

of baseball to 
hockey 

-Measurement 
and analysis 

issues  
-Statistics are 

interdependent 
on teammates  

-Cultural issues  
 

The Pythagorean Won-Loss formula and one-hump scoring distribution are both potential 
groundbreaking statistics for women’s lacrosse if they transition from hockey. It is believed in 
lacrosse that a team’s goals scored compared to their goals scored against have a strong 
correlation throughout a season. Dayaratna and Miller disproved this theory in hockey. Another 
interesting statistic that can be applied to lacrosse is the one-hump distribution. According to 
hockey and baseball, the team that scores the most goals or runs in the middle of a game should 
win (Dayaratna & Miller, 2013). Mason & Foster discuss the issues of implementing a 
Moneyball concept into another sport. Even though it may be mathematically and 
technologically possible, that does not ensure that sport’s community will be open to the results 
and information and be willing to implement them (2007).  
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Soccer 
Source Purpose/ 

Aim of 
Study 

Sample 
Setting 

Key Findings Evaluation 
Method/ 

Techniques 
Used 

Barriers to 
Implementation 

Lago-
Penas, et 
al., 2010 

-Determine 
the 

statistical 
difference 
between 
winning, 

losing, and 
drawing 
teams 

-Spanish 
Soccer 
League  

-Shots, shots on 
goal, ball 

possession, 
assists, and venue 

all had positive 
correlations with 

winning 

-Statistical 
analysis (mean, 

standard 
deviation, and 
median) of the 
winner, drawer, 

and loser  
-Discriminant 

analysis 

-Statistics that 
were significant 
varied based on 

what type of 
analysis was 
conducted 

(univariate vs. 
multivariate)  

Stewart, 
et al., 
2007 

-Determine 
how to 

identify and 
quantify 

important 
players 

Australian 
Football 
League 

-Statistics like 50 
Meter Penalty , 
free against, and 
free for had the 

lowest correlation 
even though 
many assume 
these to be the 
most important  

-Regression 
models using 

fifty statistics to 
asses individual 

players 

-Free flowing 
games like 

soccer make 
individual 
evaluations 

more difficult  
-Soccer statistics 

do not match 
well with 
lacrosse  

 
Outside of men’s lacrosse and basketball, the soccer research is more relevant as it is a 

fluid field sport that does not have the monetary support or fan base that baseball, basketball, and 
hockey have. Both studies from Lago-Penas, Lago-Ballesteros (2010), Dellae, & Gomez and 
Liljequist (2006) demonstrate that one can find significant statistical relationships in fluid field 
sports. This difference between the two studies is the former focuses on team statistics while the 
latter focuses on individual player evaluations. Due to the number of possessions per game, types 
of offense and defense, scoring opportunities, and pace of the game, the specific statistics in 
soccer do not relate to lacrosse as well as basketball statistics. Despite this, the findings in these 
articles give a promising future for research in women’s lacrosse.  
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Rugby 
Source Purpose/Aim 

of Study 
Sample 
Setting 

Key Findings Evaluation 
Method/ 

Techniques 
Used 

Barriers to 
Implementation  

Ortega, 
et al., 
2009 

-Analyze the 
different 
statistics 
between 

winning and 
losing teams 

in rugby 

-Six Nations 
Tournament  

-Winning teams 
had values higher in 

points scored, 
possession kicked, 
tackles completed, 

turnovers won 
-Losing teams had 
higher values in 
scrums lost and 

line-outs lost 
-Used these 

statistics to create 
strategies that 

would promote 
winning  

-Univariate 
and 

multivariate 
analysis  

-Analysis in this 
study was done 

at one 
tournament not 

over time  
-Only analyzed 

one team against 
its opponents 
not all of the 
teams in the 
tournament  

 
 Unlike the other research studies, Ortega, Villarejo, and Palao examine how statistics that 
are significant in winning show a team’s strategy and playing style (2009). For example, winning 
teams tended to score in a higher variety of ways than losing teams. Winning teams also 
completed more penalty goals (Ortego, Villarejo, & Palao). Although in lacrosse a player can 
only score from a shot, the application of penalty, or free position shots, versus shots in the flow 
of play could be examined as well as other coaching strategies outlined in Kelly Amonte-Hiller’s 
Winning Women’s Lacrosse (2010).  
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Lacrosse 
Source Purpose/ 

Aim of 
Study 

Sample 
Setting 

Key Finding Evaluation 
Method/ 

Techniques 
Used 

Barriers to 
Implementation  

Does 
getting 
those 

ground 
balls…, 

2011 

-Determine 
which 

statistics that 
are currently 
recorded are 
statistically 
significant  

-Men’s 
and 

Women’s 
NCAA 

Division I 
college 
lacrosse  

-Shooting 
percentage, 

draw controls, 
face offs, free 
position shots, 
ground balls, 

caused 
turnovers, and 

clearing 
successes all 
had positive 
relationships 

 

-Statistical 
analysis with a 

grouping 
arrangement  

-All findings 
showed a 

significance but 
they were not 

always linear in 
nature  

-Grouping model 
does not show 

individual impact 
but rather a team 

strategy  

Jamison, 
1999 

-Examines 
how the 
Loyola 
men’s 

lacrosse 
team was so 
successful 
offensively 
despite lack 
of star scorer 

 

-Loyola’s 
men’s 

lacrosse 
team from 

1999  

-Certain 
offensive 

strategies can 
lead to 

consistent 
winning 

despite not 
having a top 

20 scorer 

-Examination 
of Loyola’s 
statistics and 
film from the 
1999 season 
compared to 
opponents  

-No real statistical 
evidence to support 
this claim but does 

raise good questions 
on team strategy  

Marsh, et 
al., 2010 

-Examines 
the different 
factors that 

affect 
shooting 

percentage  

-NCAA 
Division 

III 
Women’s 
Lacrosse 
Players 

-No 
relationship to 
accuracy and 

velocity  
-Balance 

ability had a 
strong 

correlation  
-Visual search 
ability had a 

moderate 
correlation 

-Computerized 
force-plate 

technology to 
measure 
balance  

-Video and 
computer 

analysis of shot 
accuracy 

-Statistical 
analysis 

 
 
 

 
 

-There is no 
previous data to 
compare this to 

-Small sample of 
student athletes  

-Did not relate to 
game situations 

only practice   

Mauboussi -Applied -NCAA -Created an -Statistical -Primarily focuses 
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n, 2012 Moneyball 
theory to 

men’s 
lacrosse 

Division I 
Men’s 

Lacrosse 

algorithm that 
predicts the 
number of 

games a team 
will win given 

the goals 
scored and 

goals against, 
possession per 

game and 
possession 
efficiency, 
and others 

analysis  on statistics that 
lead to possession 
only; no pace of 

game or offensive 
strategy is 
examined  

 
Although it may seem the lacrosse research is more substantial than other sports from the 

size of these tables, this is not the case. The previous sources listed on lacrosse were the only 
research studies completed on lacrosse statistics. Although there has been research on the 
physical characteristics of women’s lacrosse players including mile times, sprint speeds, and 
strength exercises, this knowledge has not been applied to the effect on winning games rather 
just finding the average NCAA Division I lacrosse player physical makeup (Enemark-Miller, 
Seegmiller, & Rana, 2009). Besides Mauboussin, all lacrosse statistics that have been studied are 
only the statistics that appear in the box score after the game. Mauboussin’s work on the 
importance of possession’s in men’s lacrosse is one of the only substantial works in the lacrosse 
statistic field (2012). Kellie Amonte-Hiller, considered to be the best coach in the history of 
women’s lacrosse, stresses the importance of shot selection in offensive strategy in her book 
Winning Women’s Lacrosse (2010).  Even though Mauboussin has made great strides in men’s 
lacrosse, no equivalent of this exists in relation to women’s lacrosse game strategy that is 
mentioned in Hiller’s book.   
 
Summary and Conclusion  

Despite the mass increase in the topic of metrics in sporting teams, little to no research 
has been documented about women’s lacrosse statistics and their effect on a team’s chances of 
winning or losing a game. The base knowledge of metrics in sports gives future researchers 
numerous starting points of what plays or decisions could be statistically significant in women’s 
lacrosse. One of the main conclusions to draw is what method or technique is best used to fit the 
available data. When looking at team sports with regard to winning, rather than individual 
players’ statistics like most of the baseball or recruiting studies, it is best to use statistical 
analyses that describe the correlation between each statistic and the winning percentage or 
margin of win. Although both individual player research and team research can be useful, 
individual research would also need to take into account physical characteristics of players 
(Vescovi, Brown, & Murrary, 2007). Once the researchers have a base of what statistics matter, 
they can then follow in Mauboussin’s footsteps and look to create an algorithm that predicts 
winning percentage based on a select group of statistics.  
 
 
 

135 
 



Methodology  
Research Design  
 This research began with eleven research questions broken up into four categories: 
general, offensive, defensive, and officiating.  

General Research Questions 
• Do draw controls have a statistically significant impact on the margin of win?   
• Do groundballs have a statistically significant impact on the margin of win?   
• Does the number of possessions have a statistically significant impact on the margin of win?  
   

Offensive Research Questions 
• Does the number of assisted goals have a statistically significant impact on the margin of 

win?  
• Does the number of shots have a statistically significant impact on the margin of win?  
• Does the number of free positions shots taken have a statistically significant impact on the 

margin of win? 
Defensive Research Questions 

• Does the number of goalie saves have a statistically significant impact on the margin of win?  
• Does the number of free position shots allowed have a statistically significant impact on the 

margin of win?   
• Does the number of caused turnovers have a statistically significant impact on the margin of 

win?  
Officiating Research Questions 

• Does the number of team fouls have a statistically significant impact on the margin of win?  
• Does the number of yellow cards have a statistically significant impact on the margin of win?  

 
Model Development 

Identifying those skills that are significant contributors to margin of win is useful for 
determining:  
• The amount of practice time to be allocated to the various aspects of the game.  
• The main skills to observe during the recruiting process.   
• The coaching strategy best suited to consistently win.  
• The most efficient lineup of players to be used during the course of the game.  
  
Sample Space  
 The sample for this research is drawn from NCAA Division I Women’s Lacrosse games 
from 2013. In 2013, there were 100 NCAA Women’s Lacrosse teams. Of the 150 games in the 
sample 150 games were selected, 41 of the 100 NCAA Division I teams were represented. Of the 
41 teams, 34 of them had an overall winning record in 2013. In 2013, there were thirteen 
different conferences in Division I. Twelve of the thirteen conferences were also represented in 
the sample. The winning team in 91 percent of the games was ranked in the top 50 at the end of 
the 2013 season. The winning team in 49 percent of the games was ranked in the top 15 at the 
end of the 2013 season. The following teams were included in the sample: Penn State University, 
University of Maryland, University of North Carolina, University of Florida, Syracuse 
University, Duke University, University of Virginia, Northwestern University, University of 
Massachusetts, Stanford University, Stony Brook University, Naval Academy, University of 
Denver, Dartmouth University, Loyola University of Maryland, La Salle University, Boston 
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University, University of Cincinnati, Villanova University, University of Louisville, University 
of Connecticut, Notre Dame University, Georgetown University, Iona College, Oregon 
University, Princeton University, University of Pennsylvania, James Madison University, 
Towson University, Virginia Tech, Davidson College, High Point University, Duquesne 
University, St. Joseph’s University, Richmond University, George Washington University, 
University of Southern California, Bryant University, Brown University, and the University of 
California.  
 
Data Collection   
 The next step was collecting the statistics from the 150 games. My dependent variable 
was the margin of win and the independent variables were the following statistics: margin of win 
at halftime, total shots, shots on goal, assists, ground balls, draw controls, turnovers, caused 
turnovers, saves, free position shots, free position goals, free positions allowed, fouls, 
possessions, yellow cards, man up opportunities, man up shots, and man up goals. Since some of 
the games did not include these statistics in their box scores, I had to go through the play-by-play 
commentary of the games to collect all of the data. All statistics from the games were found 
online through the NCAA. After all of the data was imputed for the 150 games in an Excel 
spreadsheet, I transferred the data to SPSS.  
 
Data Limitations  
 Since I did not watch the games live or on video, there are some limitations to my study. 
My data is influenced by the accuracy of the statisticians who were at the games and their 
personal interpretation of the statistic. This human element may account for errors in the data.  
 
Analysis   

The data was analyzed using SPSS software to determine the mean, standard deviations, 
correlations, significance, and the standardized coefficients. Because my research questions were 
real-life (as opposed to laboratory-based) questions, and were designed to explore complex 
interrelationships among and between variables, regression analysis was chosen. The analysis 
answers how well margin of win at halftime, total shots, shots on goal, assists, ground balls, 
draw controls, turnovers, caused turnovers, saves, free position shots, free position goals, free 
positions allowed, fouls, possessions, yellow cards, man up opportunities, man up shots, and man 
up goals are able to predict margin of win; and, which variable is the better predictor of margin 
of win. The sample size of 150, passes both tests for generalizability. Interdependence and 
multicollinearity will also be tested to ensure accurate results.  

 
 

Results 
Descriptives  
 The following data includes the mean and standard deviations of all statistics recorded 
through the research.  
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Table 2: Descriptives  
Statistic Mean  Standard Deviation  
Margin of Win  6.83  4.98 
Margin of Win at Half 3.95 4.06 
Total Shots 29.46 8.82 
Shots on Goal 22.24 5.16 
Goals 14.02 3.85 
Assists 5.94 2.95 
Ground Balls 16.69 5.20 
Draw Controls 13.19 3.94 
Turnovers  11.79 4.12 
Caused Turnovers 8.53 3.94 
Saves 6.56 3.07 
Free Position Shots 5.03 2.69 
Free Position Goals 2.41 1.62 
Free Positions Allowed  4.15 2.56 
Fouls 20.68 7.57 
Possessions  42.55 8.28 
Yellow Cards 1.22 1.20 
Man Up Opportunities 1.71 1.48 
Man Up Shots 1.71 1.93 
Man up Goals 0.99 1.14 
 
Correlations  
 Correlations were computed on the nineteen independent variables in relation to the 
margin of victory. The Pearson Correlation is a linear correlation between the specific 
independent variable and the margin of win. The values will range between (-1,1) with 1 being a 
total positive correlation, 0 being no correlation, and -1 being a total negative correlation. The 
significance was also measured for each correlation. In order for a variable to be related to the 
margin of win, the significance must be less than 0.05.  
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Table 3: Correlations  
Statistic Pearson Correlation  Significance  
Margin of Win at Half 0.796 0.000 
Total Shots 0.681 0.000 
Shots on Goal 0.702 0.000 
Goals 0.808 0.000 
Assists 0.540 0.000 
Ground Balls 0.452 0.000 
Draw Controls 0.468 0.000 
Turnovers  0.029 0.727 
Caused Turnovers 0.215 0.008 
Saves -0.213 0.004 
Free Position Shots 0.222 0.006 
Free Position Goals 0.331 0.000 
Free Positions Allowed  -0.271 0.001 
Fouls -0.159 0.051 
Possessions  0.588 0.000 
Yellow Cards -0.069 0.400 
Man Up Opportunities 0.076 0.353 
Man Up Shots 0.080 0.361 
Man up Goals 0.157 0.056 
 
 As seen in the table above, all of the statistics showed significant correlations to margin 
of win except turnovers, yellow cards, man up opportunities, man up shots, and man up goals. 
All of the correlations were positive except for saves, free positions allowed, and fouls. This 
result is logical in that these statistics are defensive minded. For example, the more free positions 
allowed the more shots a team gives to their opponent. This would account for the negative 
correlation or a smaller margin of win.  
 
Regression Results  
 Results were analyzed using linear regression in order to determine the statistical 
relationships between the margin of win at halftime, total shots, shots on goal, assists, ground 
balls, draw controls, turnovers, caused turnovers, saves, free position shots, free position goals, 
free positions allowed, fouls, possessions, yellow cards, man up opportunities, man up shots, and 
man up goals as predictors of margin of win. Margin of win was regressed on the linear 
combination of all of the independent variables. Margin of win was entered first in the model. 
The equation containing these nineteen variables accounted for 85.9% of the variance in margin 
of win (F = 35.5, p = 0.000). Thus, these nineteen variables, taken together, are very strong 
predictors of margin of win, illustrating support for the research questions.   
 

Table 4: Model Summary of Margin of Win  
Model  R R Square Adjusted R Square Std. Error of the Estimate 

Margin of Win 0.927 0.859 0.835 2.06203 
 
 One problem that can occur with this type of data is multicollinearity – where two or 
more of the predictor variables are highly related or intercorrelated. Multicollinearity diagnostics 
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measure the degree and impact of multicollinearity among the variables in the model. 
Specifically, tolerance and variance inflation factor values were computed. Tolerance values 
were all greater than 0.10 and VIF values exceeded one. Both of these diagnostics indicate very 
low levels of collinearity.  The significance and beta weights are also shown for the nineteen 
variables when the margin of win is the dependent variable.  

Table 5: Dependent Variable Margin of Win  
Statistic  Standardized 

Coefficient 
(Beta Weight) 

Significance  Collinearity Statistics  

Tolerance VIF 

Total Shots  0.15 0.872 0.144 6.950 
Shots on Goal 0.207 0.007 0.226 4.428 
Goals 0.477 0.000 0.156 6.416 
Assists  -0.011 0.841 0.447 2.236 
Ground Balls  0.130 0.016 0.447 2.237 
Draw Controls -0.079 0.218 0.310 3.221 
Turnovers 0.001 0.985 0.453 2.208 
Caused 
Turnovers  

0.017 0.720 0.564 1.774 

Saves 0.016 0.718 0.659 1.518 
Free Position 
Shots 

0.062 0.330 0.319 3.138 

Free Position 
Goals 

0.007 0.916 0.272 3.673 

Free Positions 
Allowed  

-0.184 0.000 0.709 1.411 

Fouls  -0.005 0.915 0.624 1.602 
Possessions -0.033 0.682 0.202 4.949 
Yellow Cards  -0.023 0.567 0.762 1.312 
Man Up 
Opportunities  

0.051 0.442 0.287 3.481 

Man Up Shots  0.008 0.915 0.213 4.699 
Man Up Goals  -0.096 0.185 0.245 4.081 
Margin of Win 
at Half  

0.322 0.000 0.377 2.655 

 
To further investigate the research questions, beta weights were then reviewed to assess 

the relative importance of the variables in the prediction of margin of win. See Table 5 for the 
standardized regression coefficients (beta weights), the standard error, and the corresponding 
regression equation characteristics. This regression showed shots on goal, goals, ground balls, 
free positions allowed, and margin of win at half as significant predictors of margin of win. All 
independent variables had a positive relationship with margin of win except for free positions 
allowed (i.e. the more free positions allowed the less your margin of victory). The most 
significant predictor was goals followed by margin of win at half, shots on goal, ground balls, 
and then free positions allowed.  
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Table 6: Dependent Variable Margin of Win at Half  
Statistic Standardized Coefficient 

(Beta Weight) 
Significance  

Total Shots  -0.028 0.853 
Shots on Goal -0.007 0.956 
Goals 0.605 0.000 
Assists  0.167 0.053 
Ground Balls  0.162 0.061 
Draw Controls -0.119 0.252 
Turnovers 0.035 0.687 
Caused Turnovers  0.021 0.787 
Saves -0.025 0.731 
Free Position Shots -0.037 0.716 
Free Position Goals 0.129 0.245 
Free Positions Allowed  -0.060 0.384 
Fouls  -0.069 0.348 
Possessions 0.063 0.625 
Yellow Cards  -0.060 0.364 
Man Up Opportunities  -0.103 0.340 
Man Up Shots  0.027 0.829 
Man Up Goals  0.016 0.894 

 
Since the margin of win at the half was such a strong predictor of margin of win, I 

completed another linear regression with the margin of win at half as the dependent variable. 
These results, seen in Table 6, showed that goals, assists, and ground balls were significant 
predictors to the margin of win at the half.  
 
Conclusions 
 When reflecting back on the original research questions, the following conclusions can be 
made:  

•  Draw controls do not have a statistically significant impact on the margin of win.  
• Groundballs do have a statistically significant impact on the margin of win.   
• The number of possessions does not have a statistically significant impact on the 

margin of win.  
• The number of assisted goals does not have a statistically significant impact on the 

margin of win but does have a significant impact on the outcome of the margin of 
lead at the half.  

• The number of shots does not have a statistically significant impact on the margin of 
win.   

• The number of free positions shots taken does not have a statistically significant 
impact on the margin of win.   

• The number of goalie saves does not have a statistically significant impact on the 
margin of win.  

• The number of free position shots allowed does have a statistically significant impact 
on the margin of win.   
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• The number of caused turnovers does not have a statistically significant impact on the 
margin of win.    

• The number of team fouls does not have a statistically significant impact on the 
margin of win.   

• The number of yellow cards does not have a statistically significant impact on the 
margin of win.   

• The most significant statistic to the margin of win is the number of goals scored 
followed by margin of win at half, shots on goal, ground balls, and then free positions 
allowed.  

 
Discussion 
 The conclusions can lead to some interesting discussion points. If these conclusions hold 
up for a larger sample, there are significant implications for coaches, players, and officials. The 
results would impact recruiting, game strategy, lineups, training, practice emphasis, athletic 
budgets, and officiating.  

First, the concept of a draw control specialist could become obsolete. Since data 
illustrated that draw controls are not statistically significant in winning a women’s lacrosse 
game, there is no reason to devote large amounts of time and scholarship money to a draw 
control specialist. Many teams have a draw control specialist who simply runs on the field to 
take the draw and then leaves after possession has been gained for either team. This player can 
sometimes receive a full tuition scholarship. For programs with smaller budgets and less 
scholarship money, this could be an area where coaches substantially save money and allocate 
their resources to a player who is more statistically likely to help their team become more 
successful. This conclusion also contradicts the common assumption that winning draw controls 
enhances a team’s chances of winning the games because of the gained possessions. Since the 
winning team averages about forty-three possessions per game, meaning there are on average 
sixty to eighty total possessions per game, having six to seven more draw controls than your 
opponent is not significant factor towards winning or losing a game.  

Second, the common saying in the lacrosse community that “ground balls win games” is 
true. This fundamental skill is often over looked, even at the highest levels of collegiate lacrosse. 
It is blatantly obvious the teams who dominate ground balls in a game do have a statistical 
advantage relating to winning compared to their opponent. Coaches need to respect this facet and 
make sure they are spending adequate practice time perfecting this skill. Teams who have the 
proper technique, speed, tenacity, and athleticism will be able to have a higher number of ground 
balls than their opponents.  

When it comes to shooting, teams need to respect the idea of a true shooting percentage. 
Instead of using the philosophy of aiming to get as many total shots as possible in a game, it is 
more important to get quality shots on goal. The higher percentage of shots taken that are 
actually on goal, the higher your team’s shooting percentage. This will lead to more goals. Since 
the number of goals scored was one of the strongest indicators of the winning team, this idea of 
true shooting percentage is very important. On a side note to shooting, whether or not assists are 
statistically significant needs further research. It is puzzling that the amount of assists would be 
significant in the first half but not in the entire game. Some reasoning to why assists would be 
significant in the first half but not the second would be that teams tend to run more set plays in 
the first half until they have adjusted to the opponent’s defense. It might also be that in games 
teams are winning they might not play the same player profile or lineup in the second half. These 
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substitutes might not be as skilled as the starting group causing there to be less assists in the 
second half. It may be possible to determine whether or not this is true with a larger sample and 
better statistics.  

When examining the statistics from a defensive standpoint, caused turnovers are not 
significant. This would implicate there is no statistical advantage to teams who play an 
aggressive defense that attempts to generate large numbers of turnovers or a passive defense that 
stays close to the goal to decrease the length of their slide packages. This would mean that a 
coach needs to determine which style best suites his or her players’ skills and attributes. Another 
defense discussion point comes with the particular goalie that a coach would want to recruit. 
With the number of goalie saves not being significant, it is important to recruit and train a goalie 
to be a quality goalie against free position shots which is a significant statistic. The number of 
free position shots allowed was significant and had a negative correlation to the winning margin. 
If a goalie can specialize in stopping these types of shots, she can help her team overcome this 
negative impact on their ability to win a game.  

When it comes to officials, it seems they are doing their job when officiating the games. 
The number of fouls and the number of yellow cards distributed is not significant to the winning 
team. That said this is very reassuring when it comes to keeping the players safe. There is no 
major disadvantage for calling fouls and yellow cards. Yellow cards are one of the primary 
deterrents to unsafe play. Instead of letting the play get too rough and placing players in 
positions where they can get injured, officials can strictly follow the rules and call the 
appropriate fouls. If officials call a cleaner game, this could reduce the amounts of injuries and 
concussions in the sport of women’s lacrosse.  
 
Further Research 
 I aim to continue this research both for personal knowledge and to benefit the women’s 
lacrosse community. My personal goal is to have a career in coaching, whether that is at the high 
school, club, or collegiate level. At any of those levels, I will continue this research in order to 
try and give my team and program an advantage over the competition. I would also like to 
continue this research to the point that would allow me to be publish my findings in a unnamed 
lacrosse journal, either on Laxpower’s website, on US Lacrosse’s website or monthly magazine, 
or in Inside Lacrosse magazine.  

My first goal in continuing my research is to enlarge my sample size. I would like to get 
at least 200-250 NCAA Division I games and then compare these statistics to NCAA Divisions 
II and III games to see if there are any discrepancies between the divisions. I would also like to 
add an analysis of coaching where I would stat the number of years coaching, number of winning 
seasons, as well as the number of years at that particular program.  

After enlarging my sample with my current statistics, I would like to improve my data by 
watching the films of the game instead of relying on the box scores. This would first allow me 
make sure that my statistics are 100% accurate and they would be consistent from game to game. 
It would also allow me to add more statistics to by analysis and regression. Some of these 
additional statistics would include:  

• Time of possession: the average time each offensive team maintains possession of 
the ball; 

• Possession efficiency: the number of goals a team averages per possession in the 
offensive box;  
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• Shot placement: the tracking of where each team, and potentially each player, 
shoots in the goal and the effect of shot placement on shooting percentage; 

• Adjusted clearing percentage: successfully clearing the ball into the offensive box 
instead of just out of the defensive box; 

• Double team efficiency: Percentage of time the defense comes away with a 
caused turnover when initiating in a double team; and  

• Double assist: similar to second assist in hockey tracking when a goal is scored.   
In my potential future as a collegiate coach, I would also look to implement a statistical 

analysis on my individual players as well as on my entire team. Similar to Bill James’ and 
Michael Lewis’ research, this would help me analyze what lineup statistically gives the team the 
best chance to win. If this regression and its results were effective, it is possible to implement 
this into the recruiting process as well. Instead of just relying on my eyes to gage a player’s skill 
level, I could watch a few film tapes on the individual and run their statistics in comparison to 
my results. Similar to what was completed in baseball, I would have to see if high school 
statistics accurately translate to a player’s success at the collegiate level (similar to how minor 
league statistics transfer to the success of a baseball player in the majors).  

It will take years of trial and error in order to reach the level of sport statistics in more 
mainstream sports like baseball, basketball, and hockey. There is a wide range of statistics that 
would be possible to track and it will take numerous analyses to determine which statistics are 
the best to determine consistent winning teams. Although this first research is a good first step 
for women’s lacrosse, further research must be continued in order to elevate the sport.  
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Appendix  
 

1. See the attached table that includes all collected data that was used for the analysis and 
regression.  

2. The attached forum was used as an inspiration for ideas for the current research project. 
After an initial post explaining the thesis, numerous members of the forum commented 
on how they thought statistics could be used to analyze women’s lacrosse. The following 
are the comments both from the men’s lacrosse form and the women’s lacrosse form. 
These ideas will also be used in future research.  
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Abstract 

 With upwards of $100 billion bet on the NFL each year (Morrison, 2014), it is critical to 
the industry that point spreads are set at the correct price.  Much research over the past few 
decades has focused on finding simple arbitrage strategies that can consistently beat the point 
spread.  However, understanding exactly how sportsbooks set point spreads and using that 
information to find value within betting lines may prove more profitable and more consistent 
than simply identifying past trends in a very noisy data set.  First, we must accept the idea that 
professional sportsbooks do not set point spreads to even the betting action but instead set prices 
to maximize profits by taking advantage of incorrect public sentiment.  Once this is done, we can 
attempt to identify profitable scenarios where a sportsbook is giving extra value against the 
public favorite.  This is a process that should yield higher, more consistent profits over 
identifying trends because we are using the expert knowledge of the sportsbook to our own 
advantage in each game.  With experience, this system may be a very viable way for bettors to be 
profitable without having to be an expert on the NFL. 
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Literature Review 
The sports wagering world has become very big business.  It is estimated that between 

200-300 billion dollars are wagered every year on sports, with upwards of 100 billion dollars bet 
on the NFL alone (Morrison, 2014).  With so much money being wagered every year, it is 
critical to the industry that point spreads are set at the correct price.  Consequently, there has 
been extensive research done to test the market efficiency of sports wagering.  In the sports 
wagering world, “efficiency implies that odds or prices summarize all that is known about an 
event, and more generally, the absence of profitable betting opportunities (Sauer, 2005, p. 416). “  
The last point - that there is an absence of profitable betting opportunities - is what researchers 
are attempting to disprove when testing market efficiency.  Anecdotal evidence suggests that 
there are a small number of sports bettors (or betting syndicates) that win enormous sums of 
money every year because they have found an advantage over the sportsbook.  There are likely 
multiple ways to gain an advantage and most researchers are looking for trends in order to 
predict the future outcome of games. 

One of the first market efficiency tests found that “while certain mechanical technical 
rules were unprofitable, rules based on specific hypotheses of bettor behavior patterns, some 
already in the finance literature, were found to be decidedly profitable (Gandar, Zuber, O’Brien, 
& Russo, 1988, p. 1006).”  However, it seemed as if these economic inefficiencies were 
dissipating as they became well known.  A 1997 follow-up study by Gray and Gray tested 
several inefficiencies that had been discussed in the original 1988 research.  Most notably, the 
study focused on the home-underdog bias.  “The very strong bias over the 1970s and early 1980s 
has apparently been eliminated.  In only two of the last seven, and three of the last eleven 
seasons has the home-underdog strategy yielded success rates above 52.4% (p. 1735).”  It was as 
if the betting world, including the sportsbooks, had adjusted to the trends identified in previous 
studies.  This eliminates the arbitrage situation and thus increases market efficiency.  
Interestingly, a very recent study by Paul and Weinbach (2011) concludes that “simple strategies 
of betting against public sentiment by wagering on the underdog were found to reject both the 
null of a fair bet and the null on no profitability (p. 197).”  Another pair of researchers performed 
a similar test one year later and the results confirmed that “a strategy of betting the home team 
underdogs (from 2002-2011) would have produced a cumulative winning strategy of 53.5%, 
above the threshold of 52.38% needed to break even (Szalkowski & Nelson, 2012, p. 15).”  To 
recap, in 1988 one of the first studies identified that simple arbitrage strategies were present in 
the NFL betting market.  A 1997 follow-up contended that these strategies no longer existed a 
decade later.  Meanwhile, a third and fourth follow-up study another decade later agrees with the 
original 1988 study which claimed that simple arbitrage strategies exist in the market.  It appears 
that inefficiencies come and go over time as sportsbooks adjust, leaving the door open to a 
constantly changing field to study.  As the sports wagering world adjusts to these most recent 
findings, it should be reasonable to assume that in approximately a decade there will be yet 
another follow-up study done which refutes the current findings and claims that these simple 
strategies are decidedly not profitable.  But are we ever making any progress by doing this? 

A seemingly infinite number of variables will inevitably lead to statistically significant 
profits in the NFL point spread market over a given time period.  Anything ranging from 
location, weather, day of the week, month of the season, etc. could potentially be a factor that 
affects outcomes.  But, as sportsbooks adjust to current inefficiencies, the profitability will 
disappear before likely reemerging years down the road.  This means that even if a very 
profitable strategy is devised and successfully back tested, it may only be useful for a few years 
or less before the betting world catches on and corrects for the inefficiency.  This is how an 
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efficient market works (although the stock market corrects arbitrage situations almost 
immediately), so why are expert researchers wasting their time following the pattern?  “Finding 
patterns is easy in any kind of data-rich environment; that’s what mediocre gamblers do.  The 
key is in determining whether the patterns represent signal or noise” (Silver, 2012, p. 240).  If we 
continue to chase false patterns, the sportsbooks will always be one step ahead.  In order to make 
any progress, we need to understand exactly how the sportsbook operates.  Fortunately, a study 
was published in 2004 which should soon change the game for researchers. 
 
Levitt Study 

Up until 2004, there was a consensus about the way a sportsbook operates.  The 
consensus, coined the traditional model of sportsbook behavior, claims that sportsbooks set point 
spreads at the point they believe will attract equal action on both sides.  If a sportsbook can 
attract the same amount of betting dollars on each team, it will earn a risk-free return of about 
4.5% on the total money bet due to the ‘bet 11 to win 10’ principle.  If 11 dollars are bet on each 
team, the sportsbook will pay the winner $21 (the $11 bet plus $10 win) and keep the remaining 
dollar, for a risk free return of 1/22, or 4.5%.  While this is the most rational expectation of how 
a sportsbook operates, Steven Levitt was not convinced.  He saw three possibilities for how 
sportsbooks set prices.  The first was the traditional model described above, where sportsbooks 
set prices in an attempt to equalize the volume of betting on each side.  The second possibility 
assumed that bookmakers could perfectly predict the expected outcome if the game were played 
a large number of times and by setting the ‘correct’ price, the sportsbook will still earn the risk-
free rate.  Since both of these possibilities assume the bookmaker is perfect at predicting 
unknown variables, Levitt decided the actual strategy is likely somewhere in the middle.  The 
third possibility assumed the sportsbook was better than the average bettor (but not necessarily 
perfect) at both predicting the outcome of a game and predicting public sentiment for each team.  
If this is true, sportsbooks would then be able to skew lines slightly against the team the public 
will favor.  This will introduce risk for a sportsbook, but it will also increase expected returns if 
done correctly. 

Levitt was able to gain access to not only point spreads but also the number of bets 
placed on each team for approximately 20,000 bets during a high-stakes NFL handicapping 
contest involving 285 contestants at an online sportsbook during the 2004 season.  This was the 
first time a researcher was able to analyze the number of bets a sportsbook received on each team 
and the results that followed were extremely significant.  

 
 
 
 
 
 

 
Figure 1. Bar graph shows the distribution of the Share of Bets on Bettors’ Preferred Team by Percent of 
Games. From “Why are gambling markets organised so differently from financial markets?,” by S. Levitt, 
2004, Economic Journal, 144(495), p. 231. 
 

Levitt finds that “in only 20% of the games are 50–55% of the wagers placed on the 
preferred team. In the median game, almost two-thirds of the bets fall on one side.”  More 
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importantly, “if bettor choices were independent and each bettor had a 50% chance of picking 
either team, then one would expect the preferred team to garner between 50% and 55% of the 
wagers in nearly two-thirds of the games, compared to only 20% in the data (Levitt, 2004, p. 
231).”   

Clearly, sportsbooks understand that bettors overestimate favorites because the favorites 
are bet at a much higher rate than underdogs.  Figure 2 and Figure 3 illustrate just how much the 
typical bettor overestimates a home favorite and even more so an away favorite.  Since both 
distributions are skewed to the right, there is rarely a majority of betting action on the underdog, 
home or away. 

 
 
 
 

 
 
 
Figure 2. Bar graph shows the distribution of the Share of Bets on Favorites when the Home Team is the 
Favorite by Percent of Games. From “Why are gambling markets organised so differently from financial 
markets?,” by S. Levitt, 2004, Economic Journal, 144(495), p. 232. 

 
 
 
 

 

 
 
Figure 3. Bar graph shows the distribution of the Share of Bets on Favorites when the Road Team is the 
Favorite by Percent of Games. From “Why are gambling markets organised so differently from financial 
markets?,” by S. Levitt, 2004, Economic Journal, 144(495), p. 233. 
 

This is the second part of Levitt’s findings, and the two conclusions are what form the 
Levitt Hypothesis.  His hypothesis claims that since sportsbooks are the best at predicting the 
outcome of games and public sentiment, they are able to shade lines against public favorites, 
especially on the road, in order to increase profits above the risk free return of 4.5% (Levitt, 
2004).  This hypothesis makes several important claims that go directly against the traditional 
model.  His findings also include a graph about the win rates of all the competitors to show that 
win rates are normally distributed with a mean of 42/85, or just under 50%.  Although the 
number of bets on any particular game was often far from equal, no one was able to find real 
success, and the average bettor was as good as the flip of a coin.  Over the long term, a bettor 
(betting an equal amount on each game) with a win rate of 50% will lose at the 4.5% rate that the 
sportsbook wins. 
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Follow Up Study 
 While Levitt’s findings were potentially groundbreaking, there were still many 
limitations to his study.  For one, the data he used was not true sportsbook information because it 
was from a betting competition where each contestant picked five games each week.  There was 
no way of knowing how many games each contestant would have bet in a particular week since 
the competition required contestants to pick exactly five games each week.  Also, there was no 
way of knowing how much a contestant would be willing to bet on each pick.  While Levitt’s 
research was a very important step in the right direction, the data set was not completely credible 
due to the limitations and the results needed to be replicated.  In 2007, Rodney Paul had gained 
access to the dollars bet on each team at sportsbook.com, one of the largest internet sportsbooks 
in the world.  He wanted to test whether or not the Levitt Hypothesis would stand up to actual 
sportsbook data.  His findings are described below. 

A much larger percentage of dollars are bet, and accepted, on road favorites. In 
addition, the higher the pointspread on the game, the higher the percentage of 
dollars that is bet, and accepted, on the favorite. Specifically, being a road favorite 
increases the percentage of bets on that team by more than 16%. Also, with each 
additional point that a favorite is favored by, the percentage of dollars bet on that 
team rises by 1.31%. Seven-point favorites, for example, have a higher percentage 
of bets on them than a three-point favorite. Put simply, fans over bet the best teams 
in the league which leads to sportsbooks accepting a much higher percentage of 
the wagering dollars on big favorites and road favorites. This leads to a closing 
pointspread in this market which maximizes profits as the sportsbook does not 
strictly attempt to set a market clearing price (Paul & Weinbach, 2007, p. 217). 
 These results confirm every part of the Levitt Hypothesis and even take it a step further 

by formulating a regression model for the relationship between point spreads and the percentage 
of bets on the favorite for each game.  While Paul notes his findings as ‘striking’, they shouldn’t 
be striking for anyone who has talked with a bookmaker.  Michael “Roxy” Roxborough, founder 
of Las Vegas Sports Consultants, provides a useful insight into how bookmakers do business. 
"What makes my company different is that we do more of the research based on actual numbers 
and less by a gut feeling. In football, for example, we started analyzing all the betting patterns on 
individual teams to determine the public's bias so we could adjust the spreads accordingly.  All 
we need to do is reflect public opinion; 98 percent of the action on a Monday night game comes 
from unsophisticated bettors (Beyer, 1989)."  This supports the idea that sportsbooks are not 
pricing to simply clear the market and take the risk free return, but rather they are trying to 
encourage as much action as possible while keeping more of the action on the favorite (after 
skewing the line against the favorite).  All of this then begs the question:  if the odds are set at a 
point other than the most likely scenario, how can bettors profit? 
 
New Theory 

It would be very naïve to think that an average person is capable of building a computer 
simulation to predict the outcome of an NFL game that would be able to compete with the 
supercomputers and expert analysts which Las Vegas sportsbooks employ.  Additionally, we 
learn from previous research that identifying simple arbitrage strategies is not a viable long-term 
strategy.  In order to find success, we need a new way of thinking that will allow us to find value 
within a betting line.  Levitt’s hypothesis is a great starting point for this new way of thinking.  
We can safely assume that sportsbooks make a profit year after year because Las Vegas wouldn’t 
keep offering the high-stakes service if it wasn’t profitable.  We can also safely assume that Las 
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Vegas is better at predicting the outcome of a football game than the average bettor as Levitt’s 
research concludes.  If we can find a way to determine when sportsbooks are shading the point 
spread against the public favorite, couldn’t we simply side with the sportsbook and make a 
profit?  It is simple in theory, but determining when sportsbooks are shading the point spread is 
something that hasn’t been done before.  This is primarily because we lacked the information 
about betting percentages until the Levitt and Paul studies. 
 
Table 1 
Regression Results for Percentage Bet on Favorites at sportsbook.com for the 2006-07 NFL Season 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Note. From “Does sportsbook.com set point spreads to maximize profits?,” by R. J. Paul & A. P. 
Weinbach, 2007, The Journal of Prediction Markets, 1(3). p. 212. 
 

Table 1 shows the regression results from Paul’s study using actual betting percentages 
from sportsbook.com.  The regression formulas for home favorites and road favorites are critical 
to understanding how the sportsbook typically operates for a regular season NFL game.  It seems 
likely that since sportsbooks typically accept over 70% of the action on road favorites, betting 
home underdogs has value.  This is the exact bet that has been studied by many researchers in the 
past because it has been profitable for many seasons.  However, betting every road favorite is 
unlikely to bring the highest possible return.  It is entirely possible that in some road favorite 
situations, the sportsbook sets the mark at the point where their computers and experts agree is 
the correct handicap.  In this case, approximately 70% of the public will side with the road 
favorite as is illustrated in the Levitt study, but in the long term the win percentage for a bettor in 
this situation will be 50% (losing money).  This could also be the case for home favorites; if the 
sportsbook is setting some lines exactly where they should be, we are essentially betting 11 to 
win 10 on the flip of a coin.  We can’t take it on faith that just because a sportsbook has a 
lopsided bet percentage that we should go against the public and side with the sportsbook.  
Instead, we must look at it from the sportsbook perspective and make inferences based upon 
what we see happen during the betting week. 

We know what range of betting percentages sportsbooks will typically accept for a given 
game based upon the regression model.  It makes sense then that if a sportsbook makes a 
deliberate effort to stray from this range, there is value on one side or the other depending on 
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which way the sportsbook strays.  This situation should be decidedly profitable and, more 
importantly, it should always be profitable (as long as the sportsbook is winning).  When the 
sportsbook strays from normal behavior, there must be a reason and that reason should tell us the 
sportsbook knows something that the betting public doesn’t.  Interestingly, the reason itself 
doesn’t actually matter to us.  The only thing that matters is that if we see a sportsbook make a 
deliberate effort to stray from the normal betting percentage, we can ride the coattails of the 
experts in Las Vegas and beat them at their own game.  The key word to remember is deliberate; 
sometimes there will be an outlier in the data which is simply noise rather than a signal.  
Developing an understanding of which situations may be noise and which are a signal will be 
crucial to establishing long term profitability. 

The idea is astoundingly simple.  It follows the old saying “if you can’t beat them, join 
them”.  We know that developing a better simulator than Las Vegas is next to impossible and the 
feat has only been done by a select few.  Instead, we should let Las Vegas do the handicapping 
for us and only bet when they are giving us value.  One concern will certainly pertain to how 
many games we can expect to see value.  This is something that may only be answered through 
data, though theoretically it shouldn’t be more than half of the games since we are looking for 
outliers.  The most important concern about this strategy is determining when a sportsbook is 
making a deliberate effort to stray from the norm.  In order to do this, we should view the 
relationship between the bet percentage and the point spread as our market.  In an efficient 
market, the bet percentage should be relatively close to the regression model produced in Paul’s 
study.  If the bet percentage is too high on the favorite, the sportsbook should increase the point 
spread in order to move the bet percentage closer to the norm and increase efficiency.  If this 
doesn’t happen, or if the point spread moves in the wrong direction and further decreases 
efficiency, there should be value betting against the public.  Obviously, a measure such as “too 
high” is an arbitrary figure but with experience, it will become less arbitrary. 

So how exactly do we identify when the sportsbook is making a deliberate effort?  There 
are two main cases which make sense theoretically and which should be relatively easy to spot 
with some experience.  The first situation is reverse line movement, which is when the line (point 
spread) moves in the opposite direction from what would increase efficiency.  This is not a new 
idea and many online handicapping sites have tried to use this strategy.  If a home favorite has 
74% of public bets and the line is currently at -4, it would make sense that the bookmaker 
increases the line, maybe up to -5 or -6, in order to bring the bet percentage down closer to the 
regression model.  Thus, if a sportsbook lowers the line to -3, this is very likely a deliberate 
effort to have more than the usual amount of action on the home favorite.  In this case, we should 
be very confident that the sportsbook is shading against the road favorite and there is great value 
in betting on the underdog.  The reason we can be so confident that this reverse line movement is 
a signal of value is because there is no logical reason a sportsbook would do this in an efficient 
market.  The only viable reason for this reverse movement is that the sportsbook wants to have 
more than the normal amount of action on a particular team, thereby taking a position on the 
other team since they stand to lose money if the public favorite covers.  If we believe this to be 
true, it would be ludicrous not to take advantage of the information. 

The second situation that may arise in a betting week to signal value is what we can call a 
lack of line movement in order to increase efficiency.  Let’s assume that on Monday, the bet 
percentage is hovering around 70% for a 5 point home favorite.  By Friday, the bet percentage 
has slowly risen to 80% and the sportsbook has chosen not to move the line.  This would be an 
example of a lack of line movement.  With a 5 point spread on a home favorite, the bet 
percentage implied by efficiency would be in the ballpark of 58-59% (with some small variance).  
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If a sportsbook appears to be happy with a bet percentage over 70% for the majority of the 
betting week, it would be reasonable to assume the casino wants more than the normal amount of 
action on the home favorite.  However, this situation is where we must be very careful about our 
observations.  If the bet percentage was 80% on Monday and decreases to 70% by Friday, this 
may not be a deliberate effort to stray from the norm.  Rather, it would be reasonable for the 
sportsbook to assume the bet percentage will continue to drop in the next two days and wind up 
close to the level implied by efficiency.  We need to remember that the regression model has 
some unknown variance in the data which we may be able to estimate through experience. 

An important note to make about these two systems is that certain point spreads are more 
meaningful than others.  Figure 4 shows the score differential tallies for all 256 games played in 
each of the previous three NFL seasons.  It appears that the data is consistent from year to year 
and running chi-squared tests supports the eye test at a significance level of .01.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 4. Bar graph showing distribution of Tallies for each Score Differential by Percent of Games. 
 

Approximately 13.9% and 10.2% of games finish with score differentials of three and 
seven respectively, which should not be surprising due to the scoring system in football.  The 
surprising takeaway from this graph is that 1 in every 5 football games are decided by three 
touchdowns or more.  It is rare for point spreads to be set above 20 even though an average of 
three games per week will be decided by three touchdowns or more.   

For the betting world, this graph is fundamental to determining the most important point 
spreads.  If a bookmaker moves the line from -4 to -3, the percentage of the time the favorite will 
cover/push increases more than when the bookmaker moves the line from -5 to -4.  Generally 
speaking, line movements around three and seven points are more important than any other line 
movements because the chance of a team covering a particular line is changing more than usual.  
If reverse line movement or a lack of line movement occur around three or seven point spreads, 
the likelihood of the action being a deliberate effort from the bookmaker is high. 
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Methodology & Results 
 While the theory can be confusing at first, it is quite simple in practice.  The most 
difficult part of the experiment was locating the correct data.  Fortunately, vegasinsiders.com had 
the necessary information in order to compare the bet percentage movement to the point spread 
movement throughout the entire betting week.  Unfortunately, full season data was only 
available for the 2013-14 season and vegasinsiders.com is the only site that lists bet percentage 
info for the entire week so the test pool was limited.  However, out of the 256 games played 
during the 2013-2014 season, 72 games (28.1%) were found to have enough deliberate action to 
analyze.  These were games that appeared to have a deliberate action by the sportsbooks in order 
to stray from normal behavior and increase sportsbook profits.  Additionally, the 72 picks were 
all ranked with a confidence level of 3, 4, or 5.  A confidence level of 3 meant that the pick was 
not very strong, but there was some small effort to decrease efficiency which makes it look like 
the game has value.  A confidence level of 4 meant that the pick almost certainly had value but it 
was unclear exactly how much because the public bet percentage was difficult to understand.  A 
confidence level of 5 meant that the pick had a tremendous amount of value due to either a 
severe amount of reverse movement or a severe lack of movement.  For a matter of 
completeness, notes were taken on every game mentioning why the game fit or didn’t fit the 
criteria. 
 
Table 2 
Win Rates by Confidence Level for Home and Away Games 

Confidence Level All Games Home Games Away Games 
3 15-15-1 (50.0%) 14-12-1 (53.8%) 1-3 (25.0%) 
4 17-5-1 (77.3%) 11-4-1 (73.3%) 6-1 (85.7%) 
5 10-8 (55.5%) 6-6 (50.0%) 4-2 (66.7%) 

Total 42-28-2 (60.0%) 31-22-2 (58.5%) 11-6 (64.7%) 

Of the 72 games, the theory correctly predicted the winner in 42 games while pushing 
(tying) in two games, which equates to a win rate of 60%.  This is an outstanding win rate, albeit 
for a small sample.  An analysis of the win rate by confidence level produces a promising 
outlook for future years.  Win rates for both a confidence of 4 and 5 yielded profitable results; 
interestingly, a confidence level of 3 resulted in a win rate of 50% over 31 games which is below 
the break-even threshold.  Still, the overall win rate rejects the null hypothesis of a fair bet 
(p=50%) at the 5% level and it rejects the null hypothesis of a profitable bet (p=52.38%) at the 
10% level.  Undoubtedly, these significance levels have potential to improve as the sample size 
increases so this is definitely a strong start.  Another important piece of analysis is the win rate 
for each of the two strategies.  The lack of movement strategy yielded a record of 17-7 for a win 
rate of 70.8%, much larger than a typical gambler can achieve long-term which demonstrates 
terrific potential.  The reverse movement strategy resulted in a record of 25-21-2 for a win rate of 
54.3%, well below the other strategy but still above the break-even mark.  All of these metrics 
are important to analyze if we are to make progress in future years.  However, it is important to 
emphasize that these win rates come with a very small sample size; a single year worth of data is 
not enough information to reach any concrete conclusions. 
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Limitations & Conclusions 
 The current research regarding profitable sports betting strategies is not working.  The 
reason for this is that we are looking at the wrong set of data.  Instead of looking backwards for 
previous trends that have been profitable in recent years but have no justifiable reason to 
continue into future years, we should be looking forward by analyzing the behavior of 
sportsbooks.  We can safely assume that sportsbooks are better at predicting the outcome of a 
given NFL game due to the amount of resources and experience sportsbooks possess; 
additionally, we can assume that sportsbooks understand incorrect public sentiment about 
overrated or underrated teams on a weekly basis.  Because of these two assumptions, it appears 
likely that sportsbooks are able to shade lines against publicly favored teams (oftentimes 
favorites) in order to increase profits above the risk-free rate.  The reason we are now able to 
look forward is because of the groundbreaking research of Steven Levitt and Rodney Paul.  Both 
were able to gain unprecedented access to information which is now relatively commonplace, 
that is, the percentage of bets on each team at a particular sportsbook.  This information became 
publicly available only about a decade ago but it is time we begin using this information to our 
competitive advantage.   
 The most promising part about the new theory presented is that our win rate should 
improve as time progresses.  This is because we can use a Bayesian approach to correcting our 
mistakes by making appropriate changes to the theory as our experience grows.  As long as our 
conjectures make sense theoretically, we are moving in the right direction.  Previous research 
strategies have done little more than point out recent trends with the hopes they will continue in 
future years.  Furthermore, publishing such research is often a self-destructive action since 
sportsbooks are able to adjust for simple arbitrage strategies that anyone can use.  On the other 
hand, there are two reasons Rodney Paul cites that explain why more complex arbitrage 
strategies, like the new theory presented, can persist indefinitely.  The first reason is that most 
gamblers have bankroll limitations which don’t allow for bets large enough to upset any efficient 
market.  For those few gamblers that have a seemingly unlimited bankroll, the second reason 
arbitrage can be sustained is due to the prerogative of a sportsbook to accept a bet.  Sportsbooks 
have the option to deny or place a limit on the size of a bet, thus eliminating any potential issues.  
Since most people can’t afford to bet enough to upset the balance and those that can afford to bet 
enough are limited by sportsbooks, bet percentages should always reflect the view of the public 
consensus rather than the view of a few disproportionately large individual bets (Paul & 
Weinbach, 2007, p. 216). 
 There were limitations to this study that were primarily caused by a lack of available 
information.  Only one season was available to be examined due to the fact that most 
handicapping websites do not archive the relationship between point spread and bet percentage 
throughout each betting week.  Also, remaining objective while examining each game’s betting 
week is difficult to do for an entire season.  It is possible that definitions of what constitutes a 
confidence level of 3 vs. a confidence level of 4 changed between week 1 and week 17.  This 
could potentially skew results between different parts of the season.  Another limitation, albeit a 
relatively minor one, is that the information available regarded the percentage of bets on each 
team rather than the percentage of dollars.  Bets can vary greatly in size which may distort the 
betting percentages we see compared to the actual action taken in by a sportsbook.  Our inability 
to observe the size of bets may also distort results, though it may be reasonable to assume that on 
average, the percentage of bets will correlate well with the percentage of dollars wagered. 
 While a win rate of 60% shows outstanding potential for this new theory, it may be a bit 
naïve to assume such a win rate can continue long-term.  Optimistically, a win rate between 55-
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60% long-term is what we should strive for in order for this to be considered a great success.  
Fortunately, this win rate should have less variance year to year compared to strategies such as 
betting every home underdog.  This is because we are placing trust in the hands of the best 
experts in the world to consistently beat the average bettor at predicting the outcome of football 
games.  We are combining the art of understanding sportsbook behavior with the science of 
following sportsbook predictions to gain an advantage on the betting public.  The science is easy 
to explain; it is the art that requires experience to master.  As our experience grows, similar 
methods could potentially be applied to other types of bets, most notably the over/under bet, or 
even other sports such as college football or the NBA.  It is the simple sophistication of this 
theory that allows for ongoing improvements according to past performance.  The era of big data 
has made it more difficult to decipher signal from noise.  “There are so many hypotheses to test, 
so many data sets to mine – but a relatively constant amount of objective truth (Silver, 2012, p. 
13).”  Hopefully, this new strategy can change the direction of future research and move us 
closer to attaining objective truth.  
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Abstract 
The dangers of smoking and tobacco are preached everywhere, but smokers have found a 

new way to smoke. In turn, lawmakers have found a new way to tax them. Just over a decade 
ago, electronic cigarettes (e-cigs) became the new technology of smoking, without the smoke. 
The response to these nicotine vaporizing devices has been mixed. Sales to consumers are 
booming, but regulatory agencies and governments are skeptical of the product’s safety. A few 
studies have been conducted on the safety and cessation use of e-cigs, but much more is needed. 
The debate is whether e-cigs are tobacco products or medical devices. A recent court case has 
named e-cigs as tobacco products, but they have yet to be specifically included in any federal 
tobacco regulations. Federal action is around the corner, as one state has already put an e-cig tax 
in place and others are contemplating taxes and regulations. If they become fully incorporated 
into tobacco legislation, it is likely e-cigs will be subject to taxes. If they are classified as a 
medical product, e-cigs have the ability to help smokers quit the habit without paying any tax. E-
cigs should be regulated as a medical device in order to promote their image as a healthy, 
successful tobacco cessation alternative. 
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 Nicotine addiction is a large issue in America today. Legislation bans smoking in public 
areas, and smokers cause damage to their bodies as well as to the bodies of people around them. 
A new innovation has been proven to mitigate these risks and strike a compromise between 
smokers and non-smokers: the electronic cigarette, also known as the “e-cig”. This device has 
entirely changed the act of smoking. No longer do smokers have to inhale tar-filled carbon 
monoxide smoke. They don’t have to buy a pack of cigarettes a day. Second and third hand 
smoke is eliminated. The battery-powered device is a plastic housing containing a vaporizer and 
heating element to produce “smoke” made of water and nicotine. This revolutionary invention 
has not only changed the lives of smokers, but has also launched a regulatory debate between 
manufacturers and the Food and Drug Administration (FDA).  
 The FDA would like to regulate e-cigs as medical devices, while manufacturers want 
them to remain untouched and sold for recreational use. Despite this, users have reported using 
e-cigs to aid in reducing or eliminating their use of tobacco. Their success may be attributed to 
the hand to mouth replication of traditional smoking, making the switch easier. Currently, e-cigs 
fall under the jurisdiction of the FDA through the Family Smoking and Tobacco Control Act of 
2009. No action to regulate them has been taken so far. Despite the FDA testing that medical 
products must undergo, it would be extremely beneficial for e-cigs to be approved as a smoking 
cessation product. E-cigs should be regulated as a medical device in order to promote their image 
as a healthy, successful tobacco cessation alternative.  
 
What are e-cigs? 
 It might be hard to imagine an alternative to the scrutinized cigarette. While e-cigs often 
look identical to traditional tobacco cigarette, they are quite different.  There are two kinds of e-
cigs: rechargeable and disposable. Disposable e-cigs have a limited life, while rechargeable ones 
are meant for extended everyday use. The outside shell of an e-cig is made of plastic and can be 
divided into two parts. The battery is housed in one part and is recharged using a wall outlet.  
Some companies like blu eCigs even offer USB and car chargers. At the end of the battery casing 
is an LED that lights up as a user takes a puff. The second part of an e-cig is the cartridge, which 
screws on to the end of the battery. Cartridges contain a solution that produces vapor as the 
heating coil warms it. E-cig smokers, known as a “vapers”, activate the heating coil by inhaling. 
The solution is warmed to the point of becoming vapor and can then be inhaled, providing a 
smoking simulation (White Cloud, 2014). The ingredients contained in the cartridge are 
propylene glycol, glycerol, nicotine and flavoring. All of these ingredients are used in other 
products, many of which are approved by the FDA. E-cigs require no flame, which means no 
burning of tobacco, chemicals, and paper. The heavy smoke and odor of traditional cigarettes is 
also eliminated.  
 
Where did they come from? 
 The oldest evidence of an e-cig can be traced back to Herbert A. Gilbert of Beaver Falls, 
Pennsylvania. He obtained a patent for a “Smokeless Non-tobacco Cigarette” in 1965 (U.S. 
Patent No. 3,200,819, 1965). Another e-cig called the “Favor Smokeless Cigarette” emerged in 
the 1980s but was eliminated by the FDA in 1987, with the claim that the product was an 
“unapproved new drug” (Sottera, 2010, p.7). The modern e-cig is credited to Hon Lik, a Chinese 
pharmacist. Being a smoker and the son of a recently deceased smoker, Lik was driven to create 
a safer way to smoke. Lik invented the e-cig in 2003. The following year, his employer, Golden 
Dragon Holdings Limited, began manufacturing the product. Golden Dragon Holdings Limited 
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operated as Ruyan Inc. for a short time (Demick, 2009). Through various title iterations, the 
company is now known as Dragonite International Limited. The market expanded into Europe in 
2006 and the U.S. in 2007. Hon Lik’s patent for the “Electronic Atomization Cigarette” was filed 
under the Patent Cooperation Treaty in March 2005. This treaty allows participating nations to 
access foreign patents and grant a similar patent that meets their country-specific requirements. 
Lik’s invention was granted U.S. publication in November 2007 and a U.S. patent in November 
2010 (U.S. Patent No. 7,832,410, 2010). 
  
Sales and Brand Information 
 A Google search of e-cigs brands gives way to many user developed brand lists. On the 
website, “Electronic Cigarette Answers,” Kirk Freeman (2014) listed over 150 e-cig brands. 
Freeman’s review of the best brands includes V2 cigs, Green Smoke, and VaporZone. A e-cig 
user operated website ”KLKS.com” also ranks V2 cigs number one followed by South Beach 
Smoke, Green Smoke, Bull Smoke, and Halo. Other mentioned brands are NJOY, blu eCigs, 
Ever Smoke and many more (Morrison, 2013). E-cigs are sold online, in convenience stores, at 
tobacco retailers, and at mall kiosks. Blu eCigs and NJOY products are also heavily advertised 
on television and at convenience stores.   
 Since their introduction to the U.S., the e-cig market has grown rapidly. According to 
CNBC’s Dan Mangan (2013), Wells Fargo Securities estimated that e-cig sales reached over $1 
billion in sales by August 2013. These sales were jointly earned between retail outlets ($700 
million) and online purchases (over $500 million). Lorillard, Inc., the third largest U.S. tobacco 
manufacturer, was the first of the “big tobacco” companies to delve into the e-cig market in 
2012. Lorillard manufactures Newport, Maverick, and some other brands of traditional 
cigarettes. They acquired blu eCigs in April 2012. On its 2012 annual report, filed in spring 
2013, Lorillard disclosed e-cig sales of $61 million and after cost income of $1 million. This is 
nothing compared to their cigarette revenue and income of $6.5 billion and $1.8 billion 
respectively (Lorillard, 2013). Shortly after, Philip Morris came out with their brand of e-cig 
named MarkTen and Reynolds introduced the Vuse e-cig. In February 2014, Altria, who owns 
Philip Morris, announced that they were buying Green Smoke of Israel for $110 million (“RPT-
Fitch”, 2014). 
 
Medical Devices or Recreational Tobacco Products? 
  Although e-cigs are widely available and visible to consumers, it is not clear exactly what 
e-cigs are, for regulatory purposes. They can be defined in two ways: medical or tobacco 
products. In the patent description of the device, it is mentioned that the e-cig “contains nicotine 
without harmful tar.” This claim puts e-cigs into dangerous territory. How e-cigs are intended to 
be used determines how e-cigs are defined for regulatory purposes. In the United States, if a 
product makes a medical claim, it is subject to approval and regulation by the FDA under the 
Federal Food, Drug, and Cosmetic Act of 1938 (FDCA). For example, new drugs and devices 
must go through pre-market approval, clinical trials, and post-market review (Food and Drug 
Administration, 2013a). The FDCA defines drugs and medical devices as products “intended for 
use in the diagnosis, cure, mitigation, treatment, or prevention of disease,” as well as “articles 
(other than food) intended to affect the structure or any function of the body (p. 32). The patent 
appears to suggest that e-cigs are meant to be healthier cigarettes, even possibly a replacement 
for traditional tobacco. This could be misconstrued as a channel for tobacco cessation, and in 
turn considered a medical device. The e-cig currently does not have therapeutic or medical 
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claims associated with it. E-cig companies are selling e-cigs for recreational smoking usage and 
many of their websites claim that they are not for cessation purposes. On the other hand, many 
smokers (as documented on vaper forums) have used e-cigs to reduce or eliminate their tobacco 
smoking habits.1 The forums claim that some smokers even quit smoking because they enjoyed 
vaping more. Vapers using e-cigs with the intent of cessation may undermine manufacturers’ 
claims that they are a tobacco product. (Sottera, 2010). 
 Continued use as a recreational tobacco product would leave e-cigs labeled as a tobacco 
product. Nicotine is derived from tobacco, so e-cig solution technically contains tobacco. If 
defined as a tobacco product and adopted into current tobacco legislation, e-cigs could be subject 
to the same regulation as traditional tobacco cigarettes. This includes marketing, sales, and 
advertising restrictions. Most concerning is the possible application of a federal excise tax. The 
debate for definition and regulation of e-cigs in the U. S. came to light after a dispute between 
the FDA and e-cigarette importers. 
 
Sottera, Inc.  v. FDA   
 The first case to discuss the FDA’s authority over tobacco was FDA v Brown & 
Williamson Tobacco Corp. (2000). In that case, the FDA claimed that cigarettes were nicotine 
delivery devices and that nicotine is a drug. This definition would put cigarettes into the 
drug/device combination status, the regulated “D” part of the FDCA. The tobacco industry did 
not approve, so a group of manufacturers and advertisers brought a suit against the FDA. The 
Supreme Court denied the FDA’s claim, citing that Congress had specifically outlined the FDA’s 
authority on drugs and devices in the FDCA, which did not include tobacco. Congress 
intentionally excluded revenue producing tobacco products from FDA jurisdiction, unless the 
manufacturer made therapeutic claims regarding the product. Although the FDA explained in the 
Federal Register that tobacco products “cause great pain and suffering from illness,” banning 
tobacco would harm the industry, which is one of the biggest in the U.S. (1996, 61 FR 44412). 
Clearly Congress has no incentive to actually reduce smoking, as it would deprive their pockets 
of excise tax dollars. 
 The FDA’s next encounter with tobacco products occurred under President Obama’s 
Family Smoking Prevention and Tobacco Control Act of 2009 (TCA). The TCA gives the FDA 
the right to regulate certain aspects of tobacco products. Most notably, the TCA mandates 18 as 
the legal age to buy tobacco products, limits the locations of cigarette vending machines, requires 
that a pack contains at least 20 cigarettes, requires disclosure of the ingredients of tobacco 
products, and limits advertising and promotions of tobacco products The TCA was enacted to 
close a legislative gap on tobacco regulation, after Brown limited the FDA’s oversight (2009). 
That same year, a new tobacco product tested the limits of the FDA and the TCA.  
 In 2009, a shipment of e-cigs from Sottera Inc., who does business as NJOY, was denied 
entry into the U.S. The FDA claimed that e-cigs were medical devices, which the FDA has the 
authority to regulate. Following this incident, the company Smoking Everywhere, Inc. filed a 
restraining order to prevent the FDA from interfering with imports. Sottera, Inc. joined Smoking 
Everywhere, Inc. in seeking this preliminary injunction, which was approved in January 2010 
(Smoking Everywhere, 2010). The case then went to the District of Columbia Circuit of the U.S. 
Court of Appeals. The original injunction was upheld in Sottera, Inc. v FDA (2010) and the 
judges deemed e-cigs “tobacco products.” 

1 See eg. E-cigarette-Forum 
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 In Sottera, both the FDCA and Brown case were used as precedent, leading the court to 
reinforce the limitations on FDA tobacco regulation. E-cigs, like traditional cigarettes, were 
disqualified as medical devices in the FDCA. Had they been put into the medical category, 
rigorous testing and oversight could be enforced to prove that these products are safe for use. 
Testing sounds like a great thing, but jumping through bureaucratic hoops would be costly and 
time-consuming for these new e-cig companies, especially if they are not selling a medical 
device. Fortunately for e-cig manufacturers, their products were deemed a “tobacco product” 
meaning there would be no more detained shipments. With this judgment, e-cigs fall under the 
jurisdiction of the FDA and their TCA. At the same time, “tobacco product” status puts e-cigs 
into a dangerously close realm to traditional ones. This is because the TCA added a new 
definition of tobacco to the FDCA. A “tobacco product” is defined as “any product made or 
derived from tobacco that is intended for human consumption, including any component, part, or 
accessory of a tobacco product” (TCA, 2009, p. 9). Nicotine can be derived from tobacco, so this 
definition reaches e-cigs. Excise taxes, retailer restrictions, advertising limitations and labeling 
requirements are just around the corner. The FDA has already announced its plan to explicitly 
add e-cigs to the TCA in order to regulate them. This could be avoided if e-cigs were cessation 
devices.  
 Although it would take more time and effort to get e-cigs approved as a cessation 
product, it would be beneficial for the consumer. Despite efforts to deem e-cigs as tobacco 
products, they are not the same as cigarettes. The “smoke” is water vapor, there is no combustion 
and the chemical ingredients are scarce. It is not fair to subject a completely different product to 
the same regulation and taxation as the obviously harmful traditional cigarette.  
 
The Tax Debate 
 If smokers are going to switch from heavily taxed cigarettes to e-cigs, the federal 
government will be losing out on a great deal of tax revenue. Applying a “tobacco product” 
definition to e-cigs will ensure they become taxable, closing the revenue gap. Federal cigarette 
taxes are currently $1.01 per pack, cigars are taxed at $.4026 each, and chewing tobacco is 
$.0315 per can (Alcohol and Tobacco Tax and Trade Bureau, 2013). Total tobacco excise taxes 
collected in 2012 were stated to be $15 billion according to the Alcohol and Tobacco Tax and 
Trade Bureau’s 2014 Presidential Budget. While federal taxes are uniform across the country, 
state taxes vary. Virginia has the lowest rate at $0.30 per pack while New York is the highest as 
$4.35. Even some cities, like Chicago and New York impose additional taxes (Boonn, 2013). 
Part of the FDA’s current regulation is taxing tobacco to raise money to offset its damaging 
costs. Allowing e-cigs to be defined as tobacco products or tobacco derived products could lead 
to their taxation as well. Excise tax revenue will be lost as smokers switch to e-cigs, so Congress 
has every incentive to extend taxation to e-cigs. Although no changes have been made, the FDA 
announced on its website that it plans to include e-cigs explicitly in the TCA in order to hold 
definite authority over them. 
 The FDA held back from appealing the outcome of Sottera, but has vowed to regulate e-
cigs. In the fall of 2013 they proposed a rule that would extend their ability to oversee additional 
tobacco products. These specifically include “hookah, electronic cigarettes, cigars, pipe tobacco, 
other novel tobacco products, and future tobacco products” (Food and Drug Administration, 
2013b). The rule would push for these items to be added to the FDCA as “other tobacco 
products,” in which case the FDA can control their marketing, sale and distribution.  
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 In addition to the FDA’s initiative, several bills have been introduced in Congress to tax 
e-cigs if they are incorporated into the TCA. Senator Tom Harkin D-IA introduced a bill that 
would do just that. In January 2013 he proposed the Healthy Lifestyles and Prevention America 
Act, which, among other things, specifies that products assigned to the TCA as other tobacco 
products by the FDA would be subject to a tax equivalent to cigarettes (Healthy Lifestyles and 
Prevention America Act, 2013). Also introduced last January was the Tobacco Tax Equality Act 
of 2013 sponsored by Senators Richard Durbin D-IL, Frank Lautenberg D-NJ, Richard 
Blumenthal D-CT, and Jack Reed D-RI (Tobacco Tax Equality Act, 2013). This act would have 
almost the exact effect as Senator Harkin’s bill regarding taxing e-cigs. Both bills were 
introduced but went no further through the legislative process. Regardless, these initiatives are 
indicative of the future for e-cigs.  
 Although the federal government has not taken action yet, states have already begun 
regulating and attempting to tax e-cigs. E-cigs are being added to some indoor and outdoor 
smoking bans. In March 2014, Los Angeles city council approved a ban on e-cig vaping in 
public places, just like the restrictions on traditional cigarettes (“Los Angeles”, 2014). The same 
type of ban was enacted by Mayor Bloomberg in New York City last December (Love, 2013). 
The public perceives e-cigs as being the same evil as traditional cigarettes, even though they are 
different products. The research on e-cigs is still incomplete but it is clearly logical that they are 
less harmful than cigarettes. 
 Currently New York has a bill in assembly that would tax e-cig cartridges as tobacco 
products. This bill was introduced in January 2014 (“An act,” 2014). Massachusetts was on 
board to tax e-cigs the same as traditional tobacco with House Bill 3726. Now they are only 
pursuing a ban on the sale of e-cigs to minors (O’Sullivan, 2014). Other attempts include 
Washington, where a 95 percent tax was proposed (Smith, 2014), and New Jersey which seeks to 
tax them equivalent to the current $2.70 per pack rate (Star-Ledger, 2014). Many of these sought 
to include e-cigs in tobacco taxes by defining e-cigs as tobacco products.  
 Minnesota is the first state to enact an e-cig tax. The August 2010 legislation defines 
tobacco products to include products derived from tobacco, which is where e-cigs fit. To remove 
any ambiguity, Minnesota’s department of revenue issued a revenue notice naming e-cigs as 
tobacco products on October 22, 2012. As of 2013, Minnesota’s tax on tobacco products is 95 
percent of the price of the product (Minnesota Department of Revenue, 2014). Luckily, they are 
the only state so far to implement this kind of tax. If other states pick up on a hefty tax like this, 
e-cigs could be more expensive than their cancerous counterparts. What a way to discourage a 
healthier choice. This is frustrating since some users have stated that e-cigs are their quitting 
solution. They should have a well developed and tested product, free from extra fees. By selling 
e-cigs as tobacco products, manufacturers avoid the cost of FDA approval. If states and the 
federal government take the same initiative as Minnesota, consumers will pick up a cost of their 
own, while manufacturers will not.   
 
Rationale of Cigarette Taxes 
 The subject of taxation on cigarettes is significant given that both federal and state 
governments impose hefty taxes. The stated purpose of “sin” taxes like this is to benefit the 
greater community. These taxes work in two ways. They increase the price of the “sinful” 
product making it less desirable to purchase, while the revenues help pay for smokers’ immense 
medical costs.  The intention of the tax is to keep society healthy and unburdened. The 
effectiveness though, with the number of continued smokers, is questionable. How are these 
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taxes justified? After discussing several ethical theories, Roger Dorsey (2010) concludes that 
virtue ethics is the most fitting explanation. This theory bases ethics on adhering to the four main 
virtues of temperance, prudence, courage, and justice. Sin taxes, which are not limited to 
cigarettes, fit into the temperance category. The taxes are meant to discourage the use of harmful 
items, therefore encouraging temperance (12).  If this is the justification of sin taxes, taxing e-
cigs the same as traditional tobacco would be counter-productive. First, e-cigs produce vapor not 
smoke, instantly reducing carcinogens. This is beneficial for both the user and the surrounding 
community. On this observation alone, it is clear that e-cigs are not on the same “sinful” level as 
cigarettes. They are also an excellent start to developing an effective cessation product. If 
discouraging traditional cigarette use is truly the goal of the “sin tax” it would be irrational to tax 
e-cigs. It does not make sense to label and tax a more socially desirable product the same as 
traditional cigarettes. Instead they should be categorized as cessation products.  
Comparing the Heath Impact of Traditional Cigarettes and E-cigs 
 Cigarettes and e-cigs look similar on the outside but they are totally different animals. In 
order to distinguish between the two, it is important to understand the health consequences of 
both. The impact of tobacco smoking is immense, causing many pre-mature health conditions 
and deaths. The U.S. Surgeon General’s 2010 Executive Summary of the report on tobacco 
related disease explains that 440,000 deaths per year are attributable to smoking (U.S. 
Department of Health and Human Services). This is not just smokers, but others exposed to 
secondhand smoke. The Surgeon General’s report also estimated an average annual cost of $193 
million for smoking related medical expenses and loss of productivity. There is a tangible need 
to cut down these costs and fatalities, but nicotine makes it hard to quit.  
 While nicotine is addictive, the real harm in smoking is the inhalation of carbon 
monoxide and combusted ingredients. It is common knowledge that cigarettes contain numerous 
carcinogenic ingredients, most famously tar. Nothing is combusted in e-cigs, but what is on their 
ingredient list? Are they better than traditional cigarettes? While the evidence is still limited, 
there are studies on the various effects of e-cig use. These studies include analysis of ingredients, 
toxicology, and analysis of e-cigs for reduced or eliminated smoking.  
 In 2009, the FDA conducted an analysis of e-cig cartridges made by Smoking 
Everywhere and NJOY. Besides the main solution of propylene glycol and nicotine, the FDA 
found tobacco specific nitrosamines (TSNAs) and diethylene glycol (DEG). TSNAs are 
carcinogens found in tobacco products. On the other hand, DEG is a toxic chemical compound. 
TSNAs were not found in all of the cartridges and DEG was only found in one, but this was 
enough to bring the FDA to warn against e-cigs. Among other things, the cartridges were also 
found to have varying amounts of nicotine, inconsistent with their packaging. This reporting of 
toxic chemicals is concerning especially if e-cig manufacturers are not disclosing them to 
consumers. 
 A study done by Dr. Murray Laugesen of Health New Zealand Limited (2008) analyzed 
the Ruyan e-cig. Murray found propylene glycol, which is used to make up the vapor and is not 
found to be a carcinogen. He also found flavoring, but did not test its components. TSNAs were 
found at miniscule levels in these e-cigarettes. Other ingredients identified by Laugesen’s study 
were acetaldehyde, acetone, ethanol, formaldehyde, cresol, xylene, and styrene (10). 
Acetaldehyde and acetone are organic compounds and the author mentions that they could be 
attributed to the flavoring. There is no further discussion of effects of the rest of the chemicals. 
Despite this, Laugesen suggests that e-cigs are much less harmful that traditional cigarettes and 
that the Ruyan e-cig is “designed to be a safe alternative to smoking” (3).  
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  On the same note, another series of tests were performed by Howard Coulson (2009) on 
Gamucci e-cigs. Four different nicotine strength cartridges were tested: regular, light, ultra light, 
and zero. All four types contained propylene glycol and glycerol. Coulson says glycerol is safe, 
but propylene glycol might be a respiratory toxicant. Nicotine is an ingredient in the regular, 
light, and ultra light cartridges. Additionally, the zero nicotine cartridges contain a few other 
ingredients for which Coulson had no toxicant information. He also says that they are in low 
concentration and should not pose any threats. Reporting on all four strengths, Coulson claims 
that the Gamucci e-cigarette cartridges are much safer than traditional cigarettes. 
 Cahn and Siegel (2011) compiled 16 e-cigarette analyses, 3 of which are the studies 
previously mentioned. The FDA report was the only one out of all 16 to find DEG, and it is 
relevant to note that it was only in one cartridge. The FDA and Dr. Laugesen’s study were the 
only ones to find TSNAs within cartridges. TSNAs are worrisome as carcinogens, but it is 
important to point out that some TSNAs also appear in trace amounts in nicotine replacement 
therapies (NRTs) like the patch and nicotine gum, which are FDA approved products (18).  
 Flouris et al. (2012) tested 15 smokers and 15 never-smokers to see what effect tobacco 
cigarettes and e-cigs had on their complete blood count (CBC). CBC is used as an indicator of 
inflammation, infection, and immune deficiencies. Both groups went through 3 scenarios. 
Smokers had a control session, active smoking session and active e-cig smoking session. Never-
smokers also participated in a control session, passive smoking session and passive e-cig 
smoking session. The passive scenarios exposed never-smokers to air polluted with cigarette 
smoke or e-cig vapor, consistent with smoke levels found at a bar. Blood was taken before 
during and after each session. Smokers’ CBCs were affected after active smoking, showing 
increased levels of white blood cells, lymphocytes and granulocytes. Low-grade inflammation 
can result from increased white blood cells. This inflammation can also contribute to 
atherosclerosis, which is the build-up of plaque in the arteries (National Heart Lung and Blood 
Institute, 2011). The same CBC increase resulted for never-smokers exposed to cigarette smoke. 
In the case of active and passive e-cig smoking, no CBC levels were affected. In the short term, 
these results are supportive of e-cigs being less harmful than cigarettes. Regardless, more 
research will be needed to understand the long-term effects of e-cigs on the blood. 
 On a broad scale, a pure and healthy product would be ideal. The e-cig manufacturers 
should strive to develop non-toxic, non-carcinogenic formulas for the liquid in their cartridges. 
In the case that there is no substitute for a potentially harmful product, it needs to be disclosed on 
the packaging. Each manufacturer should also be required to employ an independent lab to test 
their products and ensure that all risks are disclosed. With these standards, e-cigs could become 
very safe, effective products. In the mean time, if their purpose is to provide smoking pleasure, 
they are doing it in a significantly safer way than traditional smoking. This lesser risk habit is 
what is called harm reduction (Cahn and Siegel, 2011). Although manufacturers claim that e-cigs 
are not cessation products, they have great potential to be used as such.  With a lesser chemical 
and carcinogenic content, they are already less harmful than traditional cigarettes. Several studies 
have shown that e-cigs can aid in smoking reduction or cessation.   
 Not only have they been found to be less harmful than cigarettes, but e-cigs have also 
been effective as a substitute for cigarettes. The evidence comes in various forms. Caponnetto, 
Polosa, Russo, Leotta, and Campagna (2011) identified 3 highly addicted smokers who used e-
cigs to end their addictions. All three had previously attempted to quit smoking multiple times 
with the help of nicotine patches, nicotine replacement prescriptions and addiction counseling. 
During follow up phone calls from their clinic, the patients explained their use of e-cigs to 
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replace smoking. They were invited to the clinic for further consultation and testing. Using the 
Fagerstrom Test of Nicotine Dependence ranging from one to 10, two patients were rated eight 
while one was 10, meaning all three were highly addicted. Their carbon monoxide breath levels 
were taken to confirm their discontinuance of tobacco. All three insist that their tobacco 
abstinence would not have been possible without the e-cig.  
 
 Larger efforts have been put forth to understand the use of e-cigs in tobacco cessation.  
Polosa et al. (2011) introduced 40 smokers to e-cigs and recorded changes in smoking patterns 
over 24 weeks. Participants attended five sessions, during which cigarette smoking and e-cig use 
data was collected. The participants were not interested in quitting smoking but surprisingly 88% 
reduced their cigarette consumption with the use of an e-cig. Of the 40, nine claimed complete 
tobacco abstinence by week 24.   
 A promising long-term study was done by Caponnetto et al. (2013) where current 
smokers, with no intention to quit, experimented with e-cigs. Reduction in smoking, withdrawal 
symptoms and adverse events associated with the use of e-cigs were recorded. This 12 month 
double-blind study supplied 300 participants with either nicotine or non-nicotine cartridges of an 
Italian brand “Categoria” e-cig to use with or instead of traditional cigarettes. Study diaries were 
given to participants to track their tobacco use, e-cig use, adverse events, and withdrawal 
symptoms. The diary results, as well as participant carbon monoxide (CO) levels and vital signs 
were compiled at bi-weekly visits for 12 weeks. Two follow-up visits were conducted at weeks 
24 and 52. Group A received a 12-week supply of 7.2 mg nicotine cartridges. Group B was given 
a six-week supply of 7.2 mg nicotine cartridges followed by a six-week supply of 5.2 mg 
cartridges. Group C was given a 12-week supply of nicotine free cartridges.  
 Results showed that excluding quitters, participants reduced their cigarette use by more 
than 50% from their baseline at each visit. These reductions were self-reported. At week 12, 
quitters were 11%, 17%, and 4% respectively in groups A, B, and C. Week 52 had corresponding 
quit rates of 13%, 9%, and 4%. It is important to note that the number of participants returning to 
the visits eroded to 75% at 12 weeks, 70.4% at 24 weeks and 61% at 52 weeks.  Before the 
study, common adverse effects were cough, shortness of breath, throat irritation, and headache. 
Shortness of breath was reduced significantly from 20% at baseline to 4% at week 2. The usual 
side effects of nicotine cessation were minimal. “For example at week-2 hunger, insomnia, 
irritability, anxiety, and depression were reported by 6.5%, 4%, 3.5%, 3% and 2% participants 
respectively” (Caponetta, 2013). Other vitals like heart rate, body weight and blood pressure 
were not notably affected.  
 Withdrawal symptoms are attributed to the difficulty in quitting smoking, so these results 
are promising in providing a more effective cessation product. Caponetta et al. (2013) also points 
out that cigarette-per-day reductions were similar not only in groups A and B, but also in group 
C, whose cartridges contained no nicotine. This reinforces the idea that cigarette addiction is not 
only based on nicotine, but also on the physical cues of smoking. By maintaining the hand to 
mouth ritual, e-cig smokers are better equipped to deal with quitting. E-cigs are providing a 
solution to the difficulty of reducing or quitting smoking. This evidence supports the extension 
of e-cig research in order to make them a reliable and safe cessation resource.  
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Conclusion 
 Though more research is needed, there is already evidence that e-cigs are less harmful 
than regular cigarettes. In fact, there is strong evidence for their use as a cessation product. This 
valuable tool should be utilized to help smokers give up their addiction.  Therefore, they need not 
be taxed the same way. If cigarettes and e-cigs are subject to the same tax rate, where is the 
incentive for smokers to choose a healthier product? In this case, e-cigs should be developed into 
cessation products and classified as such. If the FDA is truly devoted to reducing tobacco use 
and smoking related disease, they should support e-cig investigation instead of fighting for strict 
regulation. As the positive research develops in favor of e-cigs, the FDA should promote these 
less toxic products and help transform them into productive cessation products.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

174 
 



   
 

References 
Alcohol and Tobacco Tax and Trade Bureau (2013). FY 2014 President’s Budget. Retrieved from 

http://www.ttb.gov/pdf/budget/fy2014cj.pdf 
Alcohol and Tobacco Tax and Trade Bureau. (2013). Tax and fee rates. Retrieved from 

http://www.ttb.gov/tax_audit/atftaxes.shtml 
An act to amend the tax law and the public health law, in relation to providing for the taxation of 

electronic cigarette cartridges. (2014). A08594. Amd S470, Tax L; Amd S1399-aa, Pub Health 
L. New York State Assembly. Retrieved from http://assembly.state.ny.us/leg 

Boonn, A. (2013, December). Map of state cigarette tax rates. Retrieved from 
https://www.tobaccofreekids.org/research/factsheets/pdf/0222.pdf 

Cahn, Z., & Siegel, M. (2011). Electronic cigarettes as a harm reduction strategy for tobacco control: 
A step forward or a repeat of past mistakes? Journal of Public Health Policy, 32(1), 16–31.  

Caponnetto, P., Campagna, D., Cibella, F., Morjaria, J. B., Caruso, M., Russo, C., & Polosa, R. 
(2013). EffiCiency and safety of an eLectronic cigAreTte (ECLAT) as tobacco cigarettes 
substitute: a prospective 12-month randomized control design study. Plos One, 8(6), e66317.  

Caponnetto, P., Polosa, R., Russo, C., Leotta, C., & Campagna, D. (2011). Successful smoking 
cessation with electronic cigarettes in smokers with a documented history of recurring relapses: a 
case series. Journal of Medical Case Reports, 5(1), 585–590.  

Center for Tobacco. (2013). Guidance, regulations & compliance - Overview of the Family Smoking 
Prevention and Tobacco Control Act: Consumer fact sheet. Retrieved from 
http://www.fda.gov/tobaccoproducts/guidancecomplianceregulatoryinformation/ucm246129.htm 

Coulson, H. (2009). Analysis of Gamucci cartridges. Retrieved from 
https://zeecigs.com/PDF/Gamucci-electronic-cigarette-Lab-Study.pdf 

Demick, B. (2009 April 25). A high-tech approach to getting a nicotine fix. Los Angeles Times. 
http://articles.latimes.com/2009/apr/25/world/fg-china-cigarettes25 

Dorsey, R. (2010). In defense of “sin taxes”: Tax policy, virtue ethics, and behavioral economics. 
Southern Law Journal, 20(1), 53–67. 

Family Smoking Prevention and Tobacco Control Act of 2013. 111 P.L. 31;123 Stat. 1776. Retrieved 
from 
http://www.fda.gov/TobaccoProducts/GuidanceComplianceRegulatoryInformation/ucm237092.h
tm 

FDA v. Brown & Williamson Tobacco Corp. (2000). 529 U.S. 120. 
Federal Food, Drug, and Cosmetic Act of 1938. 21 U.S.C. §321. Retrieved from 

http://www.gpo.gov/fdsys/pkg/USCODE-2010-title21/html/USCODE-2010-title21-chap9-
subchapII.htm 

Flouris, A. D., Poulianiti, K. P., Chorti, M. S., Jamurtas, A. Z., Kouretas, D., Owolabi, E. O., … 
Koutedakis, Y. (2012). Acute effects of electronic and tobacco cigarette smoking on complete 
blood count. Food and Chemical Toxicology, 50(10), 3600 – 3603. 

Freeman, K. (2014). Best electronic cigarette brands - Top e cigarettes 2014. http://www.cabf.org/e-
cigarette-brands/ 

Food and Drug Administration. (2009). Evaluation of e-cigarettes. Retrieved from 
http://www.fda.gov/downloads/drugs/scienceresearch/ucm173250.pdf 

Food and Drug Administration. (2013a). Innovative products and treatments to achieve abstinence 
from tobacco use, reductions in consumption of tobacco, and reductions in the harm associated 
with continued tobacco use. Retrieved from 
http://www.fda.gov/tobaccoproducts/guidancecomplianceregulatoryinformation/ucm371268.htm 

175 
 



Food and Drug Administration. (2013b). "Tobacco products" subject to the Federal Food, Drug, and 
Cosmetic Act, as amended by the Family Smoking Prevention and Tobacco Control Act. 
Retrieved from 
http://www.reginfo.gov/public/do/eAgendaViewRule?pubId=201310&RIN=0910-AG38 

Gilbert, H. A. (1965). U.S. Patent No. 3,200,819. U.S Patent Office. Retrieved from 
http://www.google.com/patents/US3200819 

Healthy Lifestyles and Prevention America Act of 2013. S.39 - 113th Congress. (Referred to Senate 
Finance Committee on January 22, 2013). Retrieved from http://beta.congress.gov/bill/113th-
congress/senate-bill/39 

Hon, L. (2010). U.S. Patent 7,832,410  U.S. Patent Office. Retrieved from http://patft.uspto.gov/ 
Laugesen, M. (2008). Safety report on the Ruyan e-cigarette cartridge and inhaled aerosol. Retrieved 

from http://www.healthnz.co.nz/RuyanCartridgeReport30-Oct-08.pdf 
Lorillard, Inc. (2013). Form 10-K 2013. Retrieved from http://www.sec.gov/Archives 
Los Angeles city council approves e-cigarette ban. (2014, March 4). Reuters. Retrieved from 

http://www.reuters.com/article/2014/03/04/us-usa-ecigarettes-california-
idUSBREA2324920140304 

Love, Dylan. (2013, December 31). In one of his last acts as mayor of New York City, Michael 
Bloomberg bans e-cigarettes in public. Business Insider. Retrieved from 
http://www.businessinsider.com/new-york-city-e-cigarette-ban-2013-12 

Mangan, D. (2013). E-cigarette sales are smoking hot, set to hit $1.7 billion. CNBC.com. Retrieved 
from http://www.cnbc.com/id/100991511 

Minnesota Department of Revenue (2014). E-cigarettes. Retrieved from 
http://www.revenue.state.mn.us/businesses/tobacco/Pages/e-Cig.aspx 

Minnesota Department of Revenue. (2012). Revenue Notice # 12-10: Tobacco Products Tax – 
Taxability – E-cigarettes. Retrieved from 
http://www.revenue.state.mn.us/law_policy/revenue_notices/RN_12-10.pdf 

Morrison, G. (2013). Best electronic cigarette reviews. Smokeless Cigarette Reviews By KLKS.com. 
Retrieved from http://www.klks.com/e-cigarette-brands/ 

National Heart Lung and Blood Institute.  (2011). What is atherosclerosis? Retrieved from 
https://www.nhlbi.nih.gov/health/health-topics/topics/atherosclerosis/ 

O’Sullivan, J. (2014, January 13). Tax plan on ‘e-cigarettes’ scrapped. The Boston Globe.  Retrieved 
from http://www.bostonglobe.com/metro/2014/01/13/patrick-aides-explore-then-drop-idea-new-
taxes-cigarettes/sfsyKUpHLztxYMGrRs0ZEP/story.html 

Polosa, R., Caponnetto, P., Morjaria, J. B., Papale, G., Campagna, D., & Russo, C. (2011). Effect of 
an electronic nicotine delivery device (e-cigarette) on smoking reduction and cessation: A 
prospective 6-month pilot study. BMC Public Health, 11. 

Regulations Restricting the Sale and Distribution of Cigarettes and Smokeless Tobacco to Protect 
Children and Adolescents, Final Rule. 61 Federal Register 168. (1996, August 28). p. 44412. 

RPT-Fitch: Altria green smoke buy highlights industry e-cig interest. (2014, February 5). Reuters. 
Retrieved from http://www.reuters.com/article/2014/02/05/fitch-altria-green-smoke-buy-
highlights-idUSFit68990920140205 

Smith, Erik. (2014, March 10) Retrieved from http://washingtonstatewire.com/blog/as-vapers-
organize-legislature-scrambles-to-impose-new-e-cig-tax-new-compromise-proposal-even-higher-
than-the-original/ 

176 
 



   
 

Smoking Everywhere. (2010, Jan. 14). Preliminary injunction for Smoking Everywhere, Inc. v. FDA. 
No 09-771. D.C. Cir. Retrieved from http://www.gpo.gov/fdsys/granule/USCOURTS-dcd-1_09-
cv-00771/USCOURTS-dcd-1_09-cv-00771-1/content-detail.html 

Sottera Inc. v Food & Drug Administration. (2010). 627 F.3d 891; 393 U.S. App. D.C. 257  
Star-Ledger, M. F. (2014, April 2). Christie’s proposed e-cigarette tax is for public health, state 

treasurer says. NJ.com. Retrieved from 
http://www.nj.com/politics/index.ssf/2014/04/christies_proposed_e- 

cigarette_tax_is_for_public_health_state_treasurer_says.html 
Tobacco Tax Equality Act of 2013. S.194, 113th Congress. (Referred to Senate Finance Committee on 

Jan. 31, 2013). Retrieved from http://beta.congress.gov/bill/113th-congress/senate-bill/194 
U.S. Department of Health and Human Services. (2010). How Tobacco Smoke Causes Disease: The 

Biology and Behavioral Basis for Smoking-Attributable Disease: A Report of the Surgeon 
General. Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease 
Control and Prevention, National Center for Chronic Disease Prevention and Health Promotion,  

 Office on Smoking and Health.   
 Retrieved from http://www.surgeongeneral.gov/library/reports/index.html 
White Cloud Electronic Cigarettes. (2014). White cloud: How electronic cigarettes work. Retrieved 

from http://www.whitecloudelectroniccigarettes.com/how-it-works/ecigarette-info/how-ecigs-
work/ 

Who among us have quit tobacco use by way of the e cig that did not intend to quit? (2014, March 3). 
E-Cigarette Forum. Accessed April 22, 2014 from http://www.e-cigarette-
forum.com/forum/general-e-smoking-discussion/535485-who-among-us-have-quit-tobacco-use-
way-e-cig-did-not-intend-quit.html 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

177 
 



 
 

178 
 



 
 
 
 
 
 
 
 
 
 

Allegheny County Volunteer Fire 
Departments and the Issue of 

Consolidation 
 
 
 
 

Victoria Mikulan 
 
 

Advisor: John McCarthy 



 
  

180 
 



Abstract  
Volunteer fire departments are present throughout the United States of America, and they 

are especially prominent in Allegheny County, Pennsylvania. However, society has changed 
since the formation of the volunteer fire department. Now, the demands on them are higher than 
ever before, and many of the departments are struggling because they do not have the resources 
necessary to provide the level of service that they would like to be at. The following thesis 
explores the idea of consolidation, why they are not occurring, and what can change in the 
volunteer fire service for Allegheny County. This research includes examples from Allegheny 
County, along with successes and failures from other cities and states. Interviews occurred to 
establish what the most significant issues currently are and what potential solutions exist. 
Recommendations have been made based upon this research.  
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Introduction  
It is not uncommon for a Pennsylvania community to be protected by a volunteer fire 

department. Approximately 73% of all departments in the United States are volunteer-based, 
with some 800,000 volunteers, as reported by Senator Tim Solobay and the Pennsylvania State 
Budget and Finance Committee. (p.S-5, 2005) Their worth has been proven nationwide. 
Volunteer fire departments have always been a valuable resource to the Commonwealth of 
Pennsylvania. 96.1% of all fire departments in Pennsylvania are volunteer (p.S-5, 2005), and the 
approximately 1,500 Pennsylvania volunteer fire departments produce a tax savings of 
approximately $6.0 billion a year for state and local government, according to the Pennsylvania’s 
Legislative Budget and Finance Committee. (P.S-2, 2005) However, with a changing culture and 
increased demand on these companies, the volunteer fire department is struggling now more than 
ever. Today, volunteer fire departments are being asked to provide more services than the 
traditional firefighting. This has become a problem because the departments are seeing a 
decrease in manpower and funding.  

Problems such have these have caused serious strains on the volunteer fire service in 
Allegheny County. There are 203 volunteer fire departments, with a total of approximately 
1,223,348 residents, all located in approximately 730.08 square miles in the county. (p.S-5, 
2005) The abundance on fire departments began to occur in part because of neighborhood 
rivalries. State Fire Commissioner Ed Mann states that some “white collar” fire departments 
would not respond to the “blue collar” neighborhoods and those neighborhoods established their 
own departments. At one time, more departments were needed because of “the topography of 
Allegheny County and the powering of the motorized apparatus to travel the terrain and roadway 
infrastructure,” according to Allegheny County Executive Rich Fitzgerald. At one time, more 
departments were necessary so that adequate units would respond to incidents in a timely 
manner. Now, with advances in these resources, that is not the case. Today, many of these 
departments are suffering from such severe manpower and funding shortages that they are 
sometimes unable to satisfactorily respond to incidents or provide adequate equipment for their 
department. This includes responding to incidents short-handed and responders not having 
personal protection equipment to protect themselves. Naturally, this becomes a safety issue as 
well, for both residents and first responders.  

Although resources are dwindling, volunteer fire departments respond to a wider variety 
of incidents. The majority of incidents responded to are not confirmed fires or fire related; now, 
firefighters are expected to respond to various types of specified rescues, emergency medical 
calls, hazardous materials incidents, weather conditions, and even terrorism attacks. 
Consequently, more training is required than ever before, which makes it more difficult for 
people to find time to volunteer and puts a strain on those who already do. Today, the demand on 
volunteer firefighters is greater than ever. Required training hours have increased, and often the 
amount and types of certifications firefighters earn can affect how much in grant money a 
company can receive. This is not easy for many volunteers, which is one reason why there has 
been a steady decrease of volunteers of approximately 8,000 per year since 1975, according to 
State Fire Commissioner Ed Mann. (2012) Along with the increased in training, there are other 
increases that volunteer firefighters have to support. Volunteer firefighters spend 60% of their 
time fundraising to try and support their departments. (p.S-7, 2005) This increase is often met 
with frustration because fundraising becomes very time consuming and requires more resources 
used, and firefighting is no longer the primary activity.  
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The overabundance of volunteer fire departments did not happen overnight. It is a 
complex problem that has been created by a variety of groups. There are aspects of this problem 
that have been caused by the volunteer departments. Resources, such as pieces of apparatus or 
specialized equipment, overlap unnecessarily in municipalities or bordering municipalities to 
“keep up” with the other departments. This results in money and resources that could have been 
potentially spent or used somewhere in a more efficient manner. Neighboring companies can 
have strained relationships with each other for the simple fact of pride. In general, the 
fragmented governments of Pennsylvania have caused inefficiencies throughout the state. 
Allegheny County is no exception to the fragmented government, and it shows in a variety of 
ways. Also, there are communication issues between volunteer fire departments and local elected 
officials. Often, this stems from previously strained relationships but can be quite severe. Local 
officials are not always properly educated in the different options such as consolidations and the 
process, or have a thorough understanding of the volunteer fire service, and this creates more 
issues when trying to solve the problem. Citizens also do not always have an understanding of 
the process, but will often have an opinion, and their opinions need to be considered.  

Solutions to this problem do exist, although they have not been very popular in the past. 
However, as the situation continues to get worse, it is becoming evident that departments need to 
act. Formal mutual aid agreements, mergers, regionalization, and consolidation are all potential 
solutions to these problems, and some of these can evolve into one another. These solutions all 
require change and cooperation, and the levels of complexity vary. Consolidation, which is 
defined as two or more companies combine operationally, financially, and legally to create one, 
unified company as a new entity, new name, and new by-laws (p. 38, 2005), is one way to try 
and solve this problem. It is very time consuming and expensive, especially compared to other 
potential solutions. However, an operational consolidation has many potential benefits, which 
include increased efficiency, increased cost-savings, improvement on utilizing resources, and 
more, all of which can create an improved service provided to the public.  

Consolidations can be a very difficult process to go through, taking a few years to 
complete and may have failed attempts before a successful one occurs. A variety of issues and 
obstacles also occur which can cause a consolidation to fail. These include turf wars, loss of 
volunteer membership, belief that consolidation is being used to eliminate positions, underlying 
cultural issues, loss of identity, loss of tradition, and feeling as if their department is “being taken 
over” can occur throughout the process. Results may not be immediate, which can cause tensions 
after the consolidation has occurred. Many of these obstacles do not focus on the overall services 
to be provided to the residents that they are protecting. Some of the potential benefits and 
setbacks can be difficult to gauge, which makes some more hesitant to get involved 
consolidation discussions. Although consolidation can be a great risk to take, it is important to 
analysis each case on an individual basis to decide what the best option would be. Each case is 
unique, which can make it difficult to gauge the benefit. Today, with the problems facing the 
volunteer fire service, it is imperative that Allegheny County try and take a more thorough 
understanding of consolidations and how it can help the County’s volunteer departments improve 
their services and begin operating more efficiently. Doing this will allow County volunteer 
departments to better understand their options on an individual basis and create a course of 
action to their departments particular issues. It may result in consolidating fire departments. 
Ultimately, the most important concern should be providing the best service available to the 
public. Although the idea of consolidation is not a new issue, the decline in resources has caused  
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it to be more widely recognized and volunteer firefighters are acknowledging that it is time to 
act.  

The purpose of this research was to establish the issues with consolidation in Allegheny 
County and how consolidations should then proceed. Support for consolidation was significant; 
the majority believed that consolidations are becoming necessary and recognized similar 
obstacles and solutions. However, the gaps in knowledge represent the difficulties which can 
occur with the process. Firefighters from the same company had different beliefs on certain goals 
and expectations from consolidation, some of which stems from a lack of education on the issue. 
More research is needed, both quantitative and qualitative. Ultimately, this research provides a 
foundation for more to occur in order to create a more efficient volunteer fire service in 
Allegheny County.  
 
Literature Review  

Volunteer firefighters have been an important entity to this country’s safety since before 
the Revolution. However, with increasing demands and dwindling resources, the volunteer fire 
service has found itself pushing its limits, burning out members, and scrambling to find resources 
in order to keep up response and efficient protection. This has left fire departments thinking over 
their different options. Mutual aid agreements and sharing of equipment have been options, but 
for many departments, that is not enough. Some fire departments have been looking into the 
potential of consolidating departments. It involves the blending of cultures and loss of tradition. 
For some, this outweighs anything else. It is a complex process that requires more than just input 
from the volunteer fire departments affected. Research has been limited, but the research that has 
been done has shown that consolidations can be the best choice. Across the country, volunteer 
fire departments are noticing an increase in demand for their services and types of services, but 
there have been decreases in funding, resources, and manpower. This has caused problems for 
many departments, especially in Pennsylvania. According to Bill Toland, Commissioner Ed 
Mann believes that the fire service is at its most critical point and that this area has too many 
companies (p.A-1, 2005). While volunteer firefighters make up the majority of Pennsylvania’s 
firefighters, there has been a severe drop in manpower: In 1976, Pennsylvania boasted 300,000 
volunteer firefighters. (p.A-1, 2005) Commissioner Mann observes that as of 2012 the number 
has gone down to about 50,000 volunteers. The Lancaster New Era reports that a decrease of 
eight percent occurred nationwide from 1984-2006. (2008) Despite the decline in volunteers, 
Pennsylvania has 2,400 volunteer departments, which is much more than any other state. This 
also works out to more than one fire department per municipality (p.A-1, 2005). Although the 
majority of volunteer firefighters acknowledge that there are issues in response times, funding, 
and manpower, consolidations are not a popular option, and consolidations attempts often fail 
several times before any success. However, more fire chiefs are beginning to see the necessity of 
consolidations and they are the ones looking for a solution. (2012)  
Difficulties for Success  

Consolidations fail for several reasons, such as failure in communication, source of pride, 
lack of trust, determining risk versus benefit, and other legalities. It is always a long process, and 
as Greta Cuyler explains, it is not uncommon for consolidations talks to occur for two years or 
more and then fall apart (2009). Firefighters do not always respond well to consolidations. Often, 
this occurs because of pride and rivalries between companies and consolidations, if they occur, 
end up unsuccessful (2009). Nikki Cervantes states that her interviews with firefighters have 
shown that firefighters were more in favor of consolidations or mergers that came from within 
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and without local government enforcing it (2010). Although forced mergers may not be as 
successful, local government involvement can be necessary. Support from the local government 
tends to produce more success according to Commissioner Mann. However, elected officials 
often do not want to get involved, due to the negative political publicity that can occur if 
something like a tax raise needs to occur and local fire chiefs do not want to get local officials 
involved at times for fear of losing their “power.”  

 
Lack of Research:  

Another issue with consolidation attempts is that many companies at once are looking 
into consolidation in the 21st century out of reasons of necessity, and there are no set guides on 
“how-to” consolidate fire companies (before consultants are involved), or rather, what 
departments should consolidate. Guidelines that do exist are useful, but there are gaps for some 
of the issues which occur. Naturally, part of this problem is that one way to consolidate one 
department may not work for another department. However, many are going into the process 
without any knowledge and there is a lack of education for firefighters, officials, and residents. 
Michael Curry reported in “A Analysis of a Proposed Four Fire District Merger in Ada County” 
(Idaho) that previous merger talks had occurred several times before, and that they failed in part 
because that no formal analysis had ever been done before. (p.2, 1999) As more departments do 
consolidate, more research emerges on what to do and what not to do. While today’s 
consolidations will help tomorrow’s departments, it makes the process much more difficult as 
they experiment different techniques to merge. There are many risks involved in trying to 
consolidate and that makes it a difficult decision with how to proceed. Many municipalities and 
departments start off by researching whether or not trying to consolidation is worth the time and 
effort. Ada County, Idaho had this issue and did a formal analysis on operation procedures, 
impacted values, hurdles, and what change would be required to make it work (p.2, 1999). This 
type of research has become crucial to consolidation talks. According to Gary Frazier, research 
for Hutchinson and Reno counties in Kansas revealed that while consolidation would be efficient 
and cost-effective, there were many issues preventing it such as communication, control, and 
trust issues (p.3, 1998). These problems appeared to be a common theme in consolidations. The 
limited research on consolidations has contributed to the failures and successes of such 
situations. It must also be considered that every consolidation situation is unique.  
 
Reasons to Consolidate:  
When consolidation talks begin, it is necessary to remember why these departments exist: to 
protect the citizens of their respective municipalities. Therefore, one of the most crucial 
operational issues in consolidations becomes training standards. In the volunteer service, this is 
especially critical because there are many different opinions on what is an acceptable minimum 
standard, and Garland Garrisi shows that this is a nationwide problem. (p.2, 2001) It is especially 
relevant in Pennsylvania where there are no training standards for firefighters at all other than the 
federal mandates and what insurance companies may require. These differing opinions show 
how different the cultures can be among fire departments, often an obstacle. Rich Lasniak reports 
that companies interested in consolidated often have never trained together or keep similar 
operating procedures, which makes it even more of a difficult change (p.9, 2004). As an 
alternative or an attempt to avoid consolidation, Timothy Gregg explains that some companies 
create formal mutual aid agreements for use of certain resources in specific situations, and that 
this has been evolving from informal (not in writing) to formal mutual aid agreements so that it 
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can create clearer communications and more clearly defined roles. (p.6, 2007) Of course, mutual 
aid agreements are not always a fix-all solution.  

Along with a decrease in volunteers and resources, many resources are being duplicated. 
At times, there are near identical services are being offered in neighboring jurisdictions. With the 
decline in volunteers and funds, this is not efficient. It does not help that fire departments are 
expected to do much more than extinguish fires. Today, they provide emergency medical 
services, confined space rescue, hazardous materials response, water rescue, and even terrorism 
response for homeland security. In fact, responding to actual fires has become the minority for 
emergency responses. The variety of emergencies that companies need to prepare for causes a 
rise in operational costs, as different types of equipment and trainings are necessary. Some 
departments share certain types of equipment. Mutual aid agreements between fire departments 
has been one alternative to consolidations, and legislators have also tried to find incentives for 
volunteers. 

Human factors are usually what cause mergers to fail. Research has shown the same type 
of problems occurring in mergers. Patterns often develop. Unfortunately, the lack of any one set 
model makes the process more difficult, as does the current lack of research. This situation will 
not fix itself, and it would be best for everyone involved if the volunteers made the necessary 
changes, rather than being forced to and making things more difficult for everyone involved, 
including the residents that firefighters are meant to protect.  
Financial:  

Finances are another reason that many volunteer fire companies are having difficulties 
today. Studies just on the financial aspects of the fire service show how reliant some companies 
are, and the struggles that they are going through. As Erwin Blackstone, Andrew Buck, and 
Simon Makim explain, many volunteer departments rely on government grant assistance, and 
federal first responder grant money was estimated to be $98 billion below the required minimum 
from 2005 to 2010 (p.313, 2007). Steve McConnell reports that state grants are limited to a 
request of $15,000 per company. (The Times-Tribune, 2012) These grants can be vital to some 
fire department’s operations and existence. Despite possibly having difficulties to provide funds 
for departments with dwindling memberships, Alexia Brunet, Larry DeBoer, and Kevin 
McNamara explain that creating a paid and on-call staff usually is not an option for those types 
of municipalities because volunteer departments tend to be cost-effective at low levels of fire 
protection, like suburbia. (p.29, 2001) Other government finances and demographics play a role 
into the options for fire protection. Implementation of a fire tax has become another financial 
option for some areas. It is reported by Todd Mason that volunteers save Pennsylvania taxpayers 
$6 billion annually (The Philadelphia Inquirer, 2006).  

Some municipalities have such strained finances that they are being forced to regionalize 
fire protection and emergency medical services because of budget constraints, and these can 
sometimes occur between all-paid, all-volunteer, and combination, as explained by Gary 
Honeycutt. (p.5, 2004) Ronald Kaplan cites regionalization as an alternative to consolidations 
among fire departments, especially for those who are wary of it. It creates an organization of 
several municipalities managed together, but still separate (E-1, 2002). However, David 
McCallister warns that this can create different obstacles and financial issues as municipalities’ 
money is being used on other municipalities (p.19, 2000). The financial aspects of a 
consolidation can be very complex, because it is consolidating separate companies with their 
own assets and debt load to be handled, along with companies receiving and earning money in a 

186 
 



variety of ways. Some companies can be wary of sharing financial information or inheriting 
another company’s debt load when consolidating. Overall, it can be a very sensitive topic.  
Pennsylvania:  

Pennsylvania has fragmented government throughout the Commonwealth. Nicholas 
Anway reports that Pennsylvania has 67 counties, with 500 school districts, and 2,562 municipal 
governments (p.13, 2011). The inefficient amount of government in Pennsylvania has caused 
cost inefficiencies throughout. Joseph McLaughlin Jr., Michelle Atherton, and Katrina Morrison 
note that while some believe that more municipalities are more tax efficient because “consumers 
can shop for the package that best suits their needs (p.4, 2009), but analysis proves that the 339 
smallest municipalities (those with a population of under 500) have a higher per capita cost than 
the larger districts. (p.7, 2009) Public reformers are beginning to realize the necessity of 
consolidations, but it is still a long and difficult process to complete. Consolidations often hit a 
stumbling block due to the officials and public not being properly educated on savings and 
consolidations. (p.14, 2009) While every situation that considers a consolidation or other type of 
merger situation is unique, more research needs to be done to give a better explanation of the 
potential benefits and risks, along with a more thorough understanding of the overall process.  
Materials and Methods  

The purpose of this research question was to find answers specific to the issues 
concerning Allegheny County. The setup of Allegheny County departments had to be explored, 
but it was also necessary to research other cities and municipalities outside of Allegheny County 
and Pennsylvania to see if other American cities are facings this issues and what they are doing 
about it. Research questions and past research utilized was to seek solutions and explore the 
problem in Allegheny County. Past case studies and examples of consolidations, both successful 
and failed, were looked at as well. These came from different parts of the country, because 
consolidation has been done on a larger scale in other states and many of them had similar 
problems and obstacles, even for paid departments. These examples show how other companies 
were able to succeed in a variety of situations, and the benefits and drawbacks that were 
produced. Alternatives were also discussed, defined, and analyzed. There were similarities in 
many cases, despite differences in the demographics and company cultures. Comparisons with 
Allegheny County departments could be established. This research can allow Allegheny County 
to understand what is going on across the country and how areas are successful with fewer fire 
stations in existence. Allegheny County and its volunteer fire companies can use past examples 
to establish guidelines and suggestions for the consolidation process.  

Thirty volunteer firefighters were surveyed from Allegheny, Butler, and Beaver counties 
about the state of the volunteer fire service, why consolidations should occur, attitudes towards 
consolidations, and what has been preventing consolidations. All of those surveyed had some 
type of relationship with Allegheny County, and had chances to witness how public safety 
operates. Three firefighters were previously volunteer firefighters and are now paid; four 
firefighters are paid and volunteer. Their ranks were varied from all levels: Chiefs to active 
firefighters, and administrative officers such as Presidents and Treasurers. Twenty eight 
firefighters have held a position other than active firefighter. Experience in the service was 
varied as well; the most was thirty five years while the least was four years. Firefighters 
surveyed came from twenty five different companies, with some firefighters having belonged to 
multiple companies during their career. Thirteen firefighters were from departments that had 
previously been or currently or in some type of consolidation discussions; one was a part of a 
consolidated fire department.  
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The survey questions were both qualitative and quantitative. This is because the 
overabundance of volunteer fire companies is a problem that has been created by quantitative 
factors usually, such as not having enough manpower to adequately respond to incidents, and it 
can be often prevented from qualitative solutions. Numbers of volunteers are falling, and there 
are volunteer fire stations that are not always able to adequately crew. Fire companies have to 
fundraise more than they are responding to incidents or training just so that they can continue 
their operations. The factors that are preventing it from being solved are quality-different 
cultures, pride, power, and tradition, for example. Therefore, it was necessary to research the 
different cultures of volunteer fire departments to recognize repeating problems, characteristics, 
and patterns. However, because it is a quantitative problem as well, questions concerning the 
resources deemed necessary to establish the justification of the quantity problem. The quality of 
the services provided and the quantity of resources (manpower, apparatus, equipment, and 
money) can be related in certain situations and with certain factors of the volunteer fire service. 
There are several relationships that can be established between the two.  

Other involved parties were interviewed as well. State Fire Commissioner Ed Mann was 
interviewed to understand his point of view on the Pennsylvania volunteer fire service, problems 
with Allegheny County, and what solutions need to happen. Allegheny County Executive Rich 
Fitzgerald and Allegheny County Chief of Emergency Services Alvin Henderson were also 
interviewed to look at their views. This was significant because it was necessary to understand an 
elected official’s viewpoints on the fire service, especially one who works throughout the 
County. Chief Henderson’s works overall public safety, so his knowledge falls under more than 
one realm. Combined, they have an expanse of knowledge and influence for public safety and it 
is necessary that their viewpoints and opinions be considered.  

This is a two-fold problem; so more than one approach was utilized. Looking at the 
cultural aspect of the volunteer fire service was necessary because consolidations can often be 
decided by votes from the members. Therefore, understanding the viewpoints of firefighters is 
important because it can be the reason if a consolidation occurs or not. Recognizing and 
understanding firefighters concerns can help those trying to orchestrate the consolidation address 
them and also further explain as to why consolidation is being considered, and what will be done 
about potential setbacks. Cultural aspects and human factors have a significant role in volunteer 
fire company consolidations.  

However, the quantity figures are significant as well. It was necessary to look at quantity 
because if it was not for the manpower shortage, consolidations would probably not be 
considered, or at least on the larger scale that it currently is. Considering the lack of members 
some departments have, and the amount of equipment that they may have but are not able to 
always utilize shows the gap in resources for the volunteer fire service. Call volumes are also 
important to consider as well, because that shows how much firefighters can spend responding to 
incidents, and still not always have an adequate crew. It also affects the interest levels of 
firefighters. The quantity shows how this problem came into existence and the severity of it.  

 
Research Question  

Although other areas of the country have recognized the necessity of consolidations and 
have made progress with the process, the Commonwealth has not yet made the steps to better 
effectively pool its resources and consolidate any government entities. The volunteer fire service 
remains fragmented, and this is especially apparent in Allegheny County. Combined with a strain 
on manpower and financial resources, it has caused volunteer fire departments to struggle with 
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providing the best possible service for their response areas. Volunteer fire departments are 
beginning to recognize the need for consolidation, but it is still a slow moving process. 
Currently, there is a gap in knowledge and communication between the fire departments, elected 
officials, and the public. Consolidations remain a controversial topic. There are many negative 
connotations to the concept, but it can help provide better and more efficient services. More 
volunteer fire companies in Allegheny County should be consolidating but need to better 
understand the process first.  

In other areas of the country, consolidations are becoming successful. Some of them are 
occurring with just one or two other departments, but there are companies consolidating into a 
larger response area and creating an entirely new fire district. Often, these departments face very 
similar obstacles and are looking at the same types of potential benefits and drawbacks. While 
the specifics of each consolidation attempt and the problems that brought the company there are 
usually unique, the idea itself is general and it is often brought up with the same goal intended: 
To create a more efficient response service.  

With 203 volunteer fire departments in Allegheny County, there is often more than one 
fire departments per municipality in existence and this often results in duplication of equipment, 
which can prove to be unnecessary and costly. The State of New York’s “How to Consolidate 
Fire Protection” explains that often, there are fire departments “immediately adjacent with 
complete and often duplicate set of resources” (p.3), such as apparatus, equipment, facilities, and 
staffing. The combination of a decrease in volunteers and the increase of service requirements 
have made the job much more difficult on those still choosing to volunteer and is a driving force 
in why consolidation talks begin. Gary Frazier’s “A Solution for Increased Efficiency and 
Service Consolidation” states that the “complexity of modern firefighting and length of training 
volunteers require to meet community and safety standards” (p. 10, 1998) are contributing to the 
reasons that departments were beginning to consolidate, in an attempt to better pool their 
resources. It focuses on the increasing demands that already exist within the volunteer fire 
service.  

Goals of consolidations often are similar, despite differences in size. Frazier cites the 
Orlando, Florida 1981 consolidation that created Orange County Rescue and Fire as an example. 
It combined 16 fire districts into one, and Frazier explains that it was occurring because of a loss 
of efficiency, the potential cost savings, and quality enhancement. (p.10, 1998) The goals of a 
Paseo County, Florida consolidation were unifying, improving, and equalizing the fire service, 
centralizing and reducing administration costs, to avoid duplication, strengthen purchasing 
power, achieve a better insurance rating, and provide better training programs. (p. 11, 1998) 
Michael Curry’s “An Analysis of Proposed Four Fire District Merger in Ada County” explains 
that Ada County, Idaho decided to approach merger discussions again after noticing the service 
duplication, cost comparisons, and noticing that service levels were drastically different between 
agencies that were occurring. (p.2, 1998) Consolidations have not been limited to just the 
volunteer fire service. Paid companies have found that they are encountering some of the same 
issues, especially financial. Gary Honeycutt explains that the Royal Oak (Michigan) Fire 
Department analyzed the benefits of merging fire/rescue and emergency medical services (EMS) 
because they found that budgets and manpower deficits were limiting their effectiveness and 
expected significant financial difficulties. (p.7, 2004) These types of difficulties have been 
occurring throughout the country. However, other parts of the country are and have been acting 
upon these difficulties and there has been success. Honeycutt cites one success in Oregon, the 
Tualatin Valley Fire and Rescue merger that occurred in 1997. It consisted of three companies 
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that were stable and consistent but decided to consolidate, and did so successfully, “improving 
service and lowering the tax burden.” (p. 12, 2004) This is a significant example because it 
shows that departments do not necessarily have to be in a poor position, whether it be financial 
or operational, to consolidate and still see a benefit. Consolidating can improve on what already 
is working. It does not have to be a final effort to save a cause.  

Despite the benefits that a successful consolidation can create, the obstacles that 
companies encounter are often similar as well and need to be recognized and addressed. As the 
New York State guide “How to Consolidate Fire Protection” notes, many of these obstacles are 
cultural. These include perceived loss of power/control, turf wars, and even small details such as 
the name of the station and color of the apparatus. (p.6) These cultural problems, which may 
seem petty to those not involved, can be the biggest stumbling block and the main reason as to 
why consolidation discussions fail. Chief Jeff Johnson of the Tualatin Valley Fire and Rescue 
states that the “four main obstacles to a merger or consolidation are turf, power, politics, and 
control.” (p.12, 2004) When considered with consolidation, these reasons will not necessarily 
affect the operational aspect of a consolidation. The Royal Oak Analysis cited “personal 
sabotage” as a main factor for consolidation failures. (p.16, 2004) Volunteer firefighter and 
Captain Scott Garing Jr. of Zelienople stated that egos were the biggest obstacles towards 
consolidations because of “people losing control of their little piece of the pie.” (2012) Even 
from within, volunteer firefighters are acknowledging the problem and their role in the obstacles.  

However, some of the obstacles that are occurring do directly affect the operational 
services provided. Several firefighters surveyed noted that money was an important factor and 
significant obstacles in consolidation discussions. Training standards are also a stumbling block 
for fire companies. In Pennsylvania, there is no set statute for the fire service to efficiently and 
effectively govern them, as according to the Legislative Finance and Budget Committee’s report 
on Regionalizing Pennsylvania Volunteer Fire Departments. (S-17, 2005) Various sections of 
law (both at state and municipal levels) govern the fire service, which creates a lack of consistent 
definitions and guidance. This can affect training standards, which then can be decided by the 
individual companies. In fact, there are no Pennsylvania standards concerning firefighting 
training at all. Mount Troy VFC Assistant Chief and City of Pittsburgh Firefighter Dave Moore 
Jr. reports that firefighters are only required by federal law to be certified in hazardous materials 
awareness and complete National Incident Management Systems courses. Other requirements for 
training stem from the National Fire Protection Association and the Occupational Safety and 
Health Association for insurance coverage and legal protection. However, those are the training 
requirements that continue to increase for firefighters. Departments may have different opinions 
on what is a sufficient amount of training for a volunteer firefighter. That can cause tension in 
consolidation talks between companies on deciding how much training to require because it 
affects volunteers’ time, but it can also affect safety. Garland Garrisi researched this in a 
consolidation between a career and volunteer departments to create a combination department. 
Different standards were set for each, and the volunteers ultimately felt inferior and questioned 
why they had to change their ways. (p.8-9, 2001) Although this example was from a combination 
department, it is also can occur with volunteer-only departments. Training itself is a 
controversial topic because of the high demands, but at times, grant money can be rewarded 
based upon the amount of training a company has. For a variety of reasons, the obstacles caused 
by training are key factors in consolidations.  

In Allegheny County and Pennsylvania overall, it is not just the volunteer fire 
departments’ efficiencies that is brought into question. Government in general is fragmented and 
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consolidations or consolidation research has occurred for other government entities as well. 
However, the fragmentation of the government affects the volunteer fire service and plays a role 
as to whether or not companies consolidate. Issues in other areas of government have affected 
the clarity of communication between entities. Some of these examples show the similarities in 
the obstacles.  

Pennsylvania has arguably less efficient government than the majority of states. It is 
reported by Nicholas Anway’s “Municipal Consolidation Strategies for Allegheny County” that 
there are 67 counties, 500 school districts, and 2,562 municipal governments in Pennsylvania. (p. 
13, 2011) Allegheny County is made up of 130 municipalities with 203 volunteer fire companies. 
(2012) Government inefficiencies have been acknowledged on these various levels as well. With 
the economy, there is a financial strain on these many municipal governments and that can affect 
the fire companies if they receive money from their municipality. Consolidating municipalities 
can be just as difficult, if not more difficult, than consolidating volunteer fire departments.  

While the state has not yet begun to force fire departments to consolidate, there have been 
other forced changes in the past. School mergers are often just as controversial, with similar 
obstacles. The last forced school merger was in 1981. James Budzilek explains that a federal 
desegregation lawsuit forced the municipalities of Braddock, Braddock Hills, Chalenfent, 
Churchill, East Pittsburgh, Edgewood, North Braddock, Forest Hills, Rankin Swissvale, Turtle 
Creek, and Wilkins Township to merge into the Woodland Hills school district. (p.17, 2008) 
Currently, Allegheny County has 43 school districts for over 700 hundred square miles, which is 
one per every 16 miles. (2008) This is the type of example that proves how fragmented 
Pennsylvania government can be, and how Allegheny County can be considered “behind” on 
making changes. Consider that the City of Pittsburgh and Allegheny County discussed a 
federated City via a City and County merger in 1929, as per a national trend that was occurring. 
(p.25, 2011) While the idea of the City and County merger has come up again, it is as 
controversial as before. However, the idea of consolidating some of these different government 
entities together, such as school districts or volunteer fire companies, is at least a start in trying to 
create a more efficient government and produce more cost savings.  

Similarities exist between school district consolidations and fire departments 
consolidations. Currently, there has been more research done on the school district 
consolidations. The same type of obstacles and benefits are found in both. For example, school 
districts often do not have an interest in merging because of loss of control, perception that it is 
inevitable, and differences in demographics. (p.7, 2008) Again, these are cultural aspects. Some 
of the benefits include potential drops in property tax expenses, saving money by 
sharing/combing services, and more efficiently using resources; more resources are being used, 
but they are working towards the same, combined effort. (p.35, 2008) Similar to the volunteer 
fire departments, the school districts are fragmented and affected by the state/municipal 
governments.  

State and municipal governments have acknowledged the inefficiencies caused by their 
fragmentation. It has made it difficult to maintain adequate emergency response services, 
schools, infrastructure, and park and recreation services. (p.4, 2008) Some solutions are being 
tried but it has not been widely used. Allegheny County has been using Councils of Government, 
which allow municipalities to partake in joint purchasing, share administrative services, and 
shared contracted services such as police or tax collection. (p.9-10, 2008) This allows for 
resources to be used more efficiently and reduces duplication of some resources. Although there 
are 44 Councils of Governments are representing approximately four million citizens in 
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Pennsylvania, they are not widely used because of lack of awareness, funding, and resources 
(p.9, 2008) For a variety of consolidations, there are solutions available, but they are not being 
used.  

One of the main issues for the volunteer fire departments is lack of education on the 
process. Involvement of elected officials is often debated, but their input is necessary. As 
Commissioner Mann explains, Pennsylvania is a Commonwealth; therefore, public safety 
decisions are left to the local governments and citizens. (2012) In a situation that is already 
affected by power struggles, this can make it even tenser. However, the responsibility of 
protecting the citizens does ultimately fall on the local governments, which is why 
Commissioner Mann believes that they need to get more involved. (2012) The lack of 
cooperation between entities and groups does not provide the community with any more safety.  
One of the key factors to this problem is that it is being recognized as a problem. That is progress 
in itself. Now, potential solutions need to be analyzed and understood for volunteer fire 
companies to make an informed decision. Volunteer firefighters know that there need to be 
changes made. It has been a problem that has had solutions hindered by volunteers and local 
governments. Throughout American history, volunteer fire companies have proven that they are 
a viable resource for the Commonwealth. The savings that they produce are immense, and 
consolidations could even increase those savings. Losing volunteer fire departments could place 
even more of a strain on the Commonwealth’s economy. Accepting change may be the biggest 
obstacle for consolidations. Ignoring the problem will only make it worse. Ultimately, it is 
improving the public’s safety that makes this a worthwhile problem to consider.  
 
Observation and Interpretation:  

Throughout Western Pennsylvania, volunteer firefighters are recognizing the same types 
of obstacles and factors affecting consolidations. On some subjects concerning consolidation, the 
survey responses showed much overlap and agreement on certain factors, whether it is reasons to 
consolidate, factors affecting consolidations, or considerations to take during the process 
However, some differences in answers were significant because they represent the gaps in 
knowledge for firefighters. Some of these gaps were noted between firefighters of the same 
company. These gaps can affect when consolidation talks begin because it means that there is 
communication problems and a lack of education in existence. Communication and education 
problems are often issues that cause consolidations to fail. Understanding the opinions of 
volunteer firefighters on this matter is important because they are the ones who are responding to 
incidents and dealing with obstacles. Without their input, the problem cannot be understood 
thoroughly, and therefore cannot be answered adequately. No matter what the end result, they are 
the ones who are going to have to adapt and succeed at whatever consolidations and changes do 
or do not come about.  

Although every volunteer fire company’s situation is different, there is often overlap in 
how the companies operate and what their goals are. The majority of Allegheny County is a 
suburban or urban setting; therefore, many departments are facing the same types of obstacles. 
This requires the same type of equipment and resources needed to respond to emergency 
incidents. However, much of the same equipment is being purchased and not being used. 
Volunteer companies know what type of incidents that they tend to respond to and what 
equipment is most often used. Formally, written mutual aid agreements between municipalities 
can mandate what neighboring departments respond to certain incidents, which can help 
recognize what equipment is going to respond to an incident. Also, companies in Allegheny 
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County set up “Run cards” for incidents which can request specific units for certain incidents. 
Evaluating this is one way to thoroughly understand what resources are in a company’s response 
area. However, there is an abundance of equipment in Allegheny County.  

This point is emphasized by local firefighters. Firefighters surveyed admitted that some 
of the equipment being purchased is being wasted because other, neighboring municipalities 
have the same equipment and that some of it will go unused at emergency incidents. Assistant 
Chief Dave Moore Jr. cited duplication of resources as the reason to consolidate, and Zelienople 
Captain Scott Garing Jr. noted that in Zelienople, there are approximately eight fire engines and 
four rescue trucks “within approximately five miles in each direction.” (2012) Evaluating each 
municipalities’ individual needs and relationships with neighboring municipalities can result in 
allowing companies to better understand what they do and do not need. It also can emphasize 
where consolidations need to occur. Consolidating resources is a way to ease financial 
difficulties. The Legislative Budget and Finance Committee’s 2005 report suggests creating a 
statewide inventory of the equipment and apparatus owned by volunteer fire companies to see 
the overlap, but Commissioner Mann, while believing that this a good idea, states that the fire 
chiefs know what equipment is in their area and that an inventory database would not be able to 
stop chiefs from buying duplicated equipment, that is something that could fall on the local 
governments. (2012) Many of these volunteer fire departments have been around for decades; 
they know what type of incidents tend to occur and what would be pertinent to their needs. The 
culture of volunteer fire service has many believing that they have to always have the best and 
newest equipment in order to prove their worth to other departments. This is a cultural problem 
that needs to be addressed from within the fire service. Currently, there are firefighters 
acknowledging that this is a problem and that equipment is being purchased for the “image.” 
(2012) Also, this can be considered an example as to why consolidations are not occurring: 
There is too much pride. Volunteers need to remember that their objective is to provide the best 
public safety available.  

However, this can cause its own problem. Different volunteer departments have different 
standards. Training requirements can be set by the municipalities but are more often dictated by 
the company. Multiple departments in the same municipality can have varied training standards, 
and each company can have many reasons as to why their way is the correct way. This affects 
the cultures of companies and relationships between companies. Depending on the situation, it 
can also lead to a safety issue. Part of this problem is the lack of regulation in the Pennsylvania 
volunteer fire service. Currently, the volunteer fire service is not governed by one entity. The 
State Fire Commissioner Act, the Municipalities Planning Code, the PA Workers’ Compensation 
Law, and multiple other local government codes create the law for the volunteer fire service. (S-
18, 2005) The requirements and demands that result from following multiple laws and answer to 
multiple government entities does not make the volunteer fire companies’ jobs any easier. The 
Legislative Budget and Finance Committee recommend that the Office of the State 
Commissioner be designated the Commonwealth’s “lead agency” for the state’s fire service 
system and “clearly delineate the Office’s lead agency duties and responsibilities.” (S-18, 2005) 
The Emergency Medical Services Act was initiated as an attempt by the General Assembly to 
“establish and maintain an effective and efficient EMS system which is accessible on a uniform 
basis to all PA residents and visitors of the Commonwealth,” and it ultimately designated the 
Pennsylvania Department of Health as the EMS lead agency for the Commonwealth and it was 
given the primary responsibility of implementing the act. (S-17, 2005) The Department of 
Health’s website describes its responsibilities as “The department’s Bureau of Emergency 
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Medical Services is responsible for the statewide development and coordination of a 
comprehensive system to prevent and reduce premature death and disability,” and the EMS 
system is further broken down into 16 Regional Councils to guide their regions. (2012) 
Currently, there is no comparable statute for the state fire service. While the State Fire 
Commissioner’s office oversees the training programs and certifications offered, assists with the 
Volunteer Loan Assistance Program and the Fire Company and Volunteer Ambulance Service 
Grant Program, Public Education and Information program, and other programs (2012), it does 
not govern as the Department of Health does with emergency medicine. Not having such a 
governing body has resulted in the state’s fire service lacking “clear and consistent statutory 
definition and standards and an overall direction for system planning and development.” (S-17, 
2005) Fire departments have to answer to multiple entities. This shows Pennsylvania’s 
inefficient system of government. Improvements need to be made for government, as in more 
concise and specific government entities. If the fire service were to fall under one government 
office (the State Fire Commissioner), then it would create clearer lines of communication and an 
easier route to find resources.  

An important consideration for the idea of consolidation is that firefighters are beginning 
to recognize its necessity and significance. Of all of the firefighters surveyed, all but one saw 
something positive in the idea of consolidations occurring in Allegheny County. (2012) Few 
were hesitant, but several championed it and believed that it is something that should have 
occurred years ago. Sixteen firefighters believed that consolidations are becoming necessary to 
the volunteer fire service’s survival. Berkley Hills Volunteer Fire Company Firefighter Michael 
Allaway summarized the problem as, “The old adage of the US Fire Service – ‘200 years of 30 
tradition unimpeded by progress’ - holds as true as ever. By holding on to outmoded 
organizational and municipal ideas we are starting to fail in our core mission - protecting the 
public and their property.” (2012) In some areas, consolidation has been successful, but the 
difficulties were acknowledged. Adams Area Assistant Fire Chief Richard Mann explains that 
Adams Area’s consolidation’s biggest obstacle was attitudes against consolidation, and that it 
came down to convincing those members of “The real meaning of our goals…to provide service 
to the community.” (2012) Mann believes that his department has improved when it comes to 
pride and loyalty, and that they are now a more cohesive unit. The Adams Area consolidation 
was ultimately successful in creating more efficient public safety to its residents.  

Answers on who should consolidate were varied. While a majority believed that it would 
be best for smaller companies or companies that reside in municipalities with multiple volunteer 
fire companies, some firefighters want to see more widespread consolidation, citing that “all” or 
“most” companies would benefit. Berkley Hills Volunteer Fire Company Deputy Chief and City 
of Pittsburgh firefighter Scott Story believes that Western Pennsylvania and the “great state of 
Allegheny County” would be a premiere starting point for volunteer fire department 
consolidations in the Commonwealth. Others believed that widespread consolidation will 
become necessary as well. Captain Scott Garing thinks that, “Every fire department should 
consolidate with one other department. Reduce the expenditures by half throughout the state. It’s 
plausible to an extent. There are some rural companies that would not be able to do that. I would 
say any fire department that is within 10-15ish miles of another fire company should have to 
consolidate with that company.” (2012) For others, the difficulty of consolidation was 
acknowledged, but so was the eventual necessity of it and the benefits that could occur from it.  
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City of Pittsburgh Assistant Chief Thomas Cook, once a volunteer firefighter and now also an 
instructor, states:  

I believe that where it makes sense, consolidation of fire departments in Allegheny 
County needs to occur. There is a significant waste of resources duplicating service. In 
my experience, mergers and consolidations do not save anyone money. But from an 
operational standpoint, it allows resources to be deployed in the community where they 
are most needed based upon risk analysis, not just because a fire company “wants” to be 
a truck company or rescue company. Over extended time periods, this will save money 
by reducing the number of apparatus in the field. But I do not believe, except in very rare 
cases that in Allegheny County there need to be closures of fire stations. (2012)  

All but two firefighters saw resources and services being duplicated throughout Allegheny 
County. The majority believed that apparatus were the most common duplications, although 
station houses were described more than once as a “stone’s throw away” from each other. 
Consensus occurred that consolidations could increase efficiency and public safety, but the ways 
firefighters believed that it would varied. Some believed that better training, better equipment, 
improved response times, and manpower would improve to provide better public safety. Mount 
Troy Captain Mike Moore stated that “In bringing together two or more companies, you’re 
combining the manpower, equipment, and monies of those companies which can provide an 
abundance of equipment where it had been duplicated in the past. More members lead to more 
room to establish qualifications and more responders lead to quicker response times.” (2012) 
However, not all agreed that keeping it all volunteer was the way to improve efficiency overall. 
Sturgeon Volunteer Fire Department Assistant Chief Keith Delaney suggested that more fire 
companies become combination companies with a paid in-house crew in order to guarantee 
quicker response times, but still use a volunteer service. (2012) When asked about alternatives to 
consolidations, six firefighters suggested paid departments, while another six believed that 
shutting down stations would be the only alternatives because some companies would not be able 
to support themselves without consolidating somehow. Other suggestions included more 
fundraising, an internal/external review of the company, and improved mutual aid agreements.    

There are those that believe consolidation will become the only option for the volunteer 
fire service, which means a lot of changes could be coming for the volunteer fire service. 
Naturally, the most important factor to consider for consolidation is how it will affect the safety 
provided. Some of the firefighters who believed that consolidations are the only solution also 
believed that providing less safety would not be an issue and would not occur. However, several 
firefighters in support of consolidation recognized potential safety drawbacks. Slower response 
times and gaps in coverage were the main concerns. Rural company consolidations were also a 
concern for providing less safety. Dave Moore stated that he believes consolidations will provide 
less safety if they fail to meet their predetermined goals, and Millvale Firefighter Richard 
Biernstein expressed concerns with making sure all firefighters were trained at the same level to 
provide the best level of service. Scott Story acknowledged potential safety drawbacks simply, 
“Consolidation is only as good as the foundation it is built on.” (2012) Local firefighters realize 
that it is not going to be an easy process.  

It is also significant to note that they realize part of the problem lies from within. When 
asked about what were the biggest obstacles towards consolidations, the majority of firefighters 
answered that it fell in the spectrum of tradition, pride, and attitude/understanding. 
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 Keith Delaney states that:  
There are so many factors that can have an affect on and be affected by consolidation.  
It can be a very daunting task for both fire departments and municipalities to identify  
each of these factors and weigh them not only separately, but as a whole. This leads  
to a negative outlook on consolidation and an overall feeling that it is the last resort.  
Nobody wants to face the last resort. (2012)  

As the problem becomes more recognized, attitudes are beginning to change. Firefighters see 
that it is even being more recognized as a success. However, many believe that pride still hinders 
consolidations. According to Center Township Firefighter Matt Pettner, “30 or 40 years ago, 
nobody would have even considered a time when departments had no money or no members. So 
I would say [attitudes changed] drastically.” (2012) In those 30 or 40 years, the volunteer fire 
service has changed drastically as well. South Baldwin Volunteer Fire Company President Chad 
Hurka believes that communities used to have more pride in their fire companies and invested 
more money into them, and now that is all but gone. He believes that this makes the issue of 
consolidation much more prevalent. While it is necessary to have the volunteer firefighters’ 
outlooks on consolidation, the public and elected officials need to be considered as well.  

Volunteer fire companies provide a service. As Dave Moore describes it, the public is the 
overall consumer to their services. Throughout the survey, the firefighters noted that the public, 
while not always having a clear and thorough understanding of what services are provided, they 
do expect quick and professional response whenever they need to call 911. It is very important to 
keep the public informed and educated on consolidation matters. While some citizens may not 
care, others will be very concerned as to how the level of service will change. Just as lines of 
communication need to remain open and clear within the consolidating companies, the public 
needs to be kept informed as well.  

Another entity that needs to become involved with department consolidations are local 
governments and elected officials. Volunteer firefighters are torn on how elected officials feel 
towards the departments and consolidations. While some believed that they should care about it, 
the majority had negative thoughts towards the elected officials, believing that they were not 
concerned, or only concerned about the financial aspects and the choices that would get them 
reelected. Scott Story believes that “The last thing you want to do is involve politics in any type 
of consolidation…Political agendas have no place in the fire service,” (2012) and that politicians 
should only be consulted once a consolidation is deemed viable and additional funding is needed. 
While the political agenda (such as concerns for votes) can hinder a consolidation, other 
firefighters believe that politics fall under more than just elected officials. The obstacles that 
firefighters cited as being the most significant roadblocks towards consolidations all were 
culturally based except for three (manpower, money, and education/training). Several of the 
obstacles could be considered politically based: The balance of power, rivalries between 
companies, and pride, for example. When the topic of consolidation does come up, many 
firefighters are concerned with what happens to their position and whatever “power” they may 
have in the company. Ultimately, the focus needs to be on the best safety and level of service 
provided for the community.  

If a fire company is going to enter in consolidation discussions, it is necessary to establish 
that the ultimate goal is how-to provide the best service for their response areas. Communication 
needs to be kept clear in companies so that all members have a chance to voice their concerns. 
Commissioner Mann recommends that local governments do get more involved and that it is 
necessary because Pennsylvania is a Commonwealth. Decisions concerning public safety are 
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ultimately left to the local government and the citizens. He does not believe that the 
Commonwealth will ever enforce consolidations, but may one day be able to put money into an 
incentive program. He states that in his experience, local government involvement usually means 
a more successful consolidation. Ultimately, Commissioner Mann thinks that the solution will 
come by working together:  

At the end of the day, it is going to take a partnership between state [government], local 
[government], and the volunteer fire companies to level the problem off and fix with 
what we have. We have to do better with what we have. Look at the entire system-fire, 
EMS, and career. Take a system approach to it and make it better. (2012)  

Allegheny County Executive Rich Fitzgerald does acknowledge that consolidations can be an 
efficient and beneficial change to the public safety of Allegheny County. However, he believes 
that it needs to be voluntary and occur with an in-depth analysis of “coverage, needs, and other 
considerations.” (2012) With the safety concerns that exist, he believes that analysis needs to 
occur across municipal borders and possibly county borders. A countywide evaluation can be a 
valuable resource to volunteer fire companies in understanding what resources and services are 
needed where. Thomas Cook stated that, “A countywide deployment model needs to be created 
and then stations equipped and staffed as determined by the risk analysis used to develop the 
deployment model.” (2012) While such a study may be time consuming and costly, it can look at 
the operations of volunteer fire departments and establish what departments are producing and 
providing for the public. This study would look at quantitative data provided by the companies-it 
would be able to take out some of the cultural obstacles of consolidation. Equipment and 
apparatus would need to be inventoried. Incidents would be broken down by response times, 
average number of responders, and types of incidents responded to (fires, motor vehicle 
accidents, hazardous materials, etc.). Training certifications would also need to be inventoried to 
see where responders are getting educated. Financial information would be analyzed as well, 
such as fundraising, savings, and debt load to see if one department’s financial problems would 
hurt another department if they took it on. By doing this, Allegheny County could start creating a 
more efficient volunteer fire service.  

Such a deployment model would not be a fix-all solution. It could potentially match up 
companies to consolidate with, but other factors will need to be considered as well. The 
insurance group VFIS has guides available for the planning process of consolidation discussions, 
and these should be utilized when evaluating a fire department’s status and overall performance. 
This is where some of the cultural aspects of a department can be analyzed and understood, and 
where firefighters can voice their specific concerns. These guides are valuable to keeping the 
lines of communication open and readily available. Without clear communication, consolidations 
will be set up for failure. It also helps explain who should be involved in a consolidation and 
factors that should be considered. Ideas for a plan of action can be developed from these 
guidelines. One suggestion that is given is a SWOT analysis which involves indentifying 
strengths, weaknesses, opportunities, and threats, which can be a good way for fire departments 
to establish their levels of service. While they are “guides” and not definitive answers, it can be a 
good starting point for consolidation discussions.  

Consolidations need to be considered by a case-by-case basis. However, surveying 
firefighters from different departments established that it is in the opinion of the majority that 
consolidations need to begin occurring for the survival of the volunteer fire service, and for the 
best protection of the citizens. Individual discussions between two or three departments are 
slowly or not consolidating departments. More guidance is needed. Therefore, it is recommended 
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that a countywide evaluation occur of the volunteer fire service. Departments need to be 
evaluated on inventories, qualifications, locations, financial status, and incident responses to 
establish similarities in service so that gaps in service can be identified, along with duplication of 
services. From this, working alongside municipal governments, the amount of resources needed 
and expected (equipment, apparatus, and fire stations) can be deployed into each municipality to 
provide the optimal amount of safety. For some municipalities, it may not result in changes. It 
may be a significant amount of change for others. However, without evaluating the state of the 
volunteer fire service, improvements will occur at a slow pace. With numbers continuing to 
decline, change is becoming more and more necessary. Volunteer fire departments need to 
become more readily involved and adaptable to change, and make sure that those who need to be 
consulted are. Consolidation affects much more than the companies consolidating. It is not a 
decision to be taken lightly, and needs to be thoroughly researched and understood. By analyzing 
and evaluating the services that Allegheny County is currently providing, departments and 
municipalities can begin to work together to create a more efficient system.  
 
Conclusion  

Consolidations are occurring across the country in different realms of public safety. Some 
areas are seeing EMS and fire companies consolidate for medial response and rescue; others are 
consolidating paid, volunteer, or combination departments. Ultimately, change is coming. 
Volunteer firefighters are recognizing that something needs to be done, but it is still a tentative 
and sensitive topic. There are many years of tradition that will be affected by consolidating 
departments. However, it is a new beginning. Both volunteer firefighters and elected officials 
should not consider what is popular or best for power or personal agendas, but what will provide 
the best safety for the residents and the people that they serve in both the short and long-term.  

There are resources available to begin consolidations discussions and to create a 
foundation to build upon. Consultants through insurance companies are available to act as guides 
throughout the process. Guides provide beginnings and perspective to look at potential 
consolidation and how to continue. These consultants and guides are very useful resources. 
However, as the problem continues to grow-and firefighters are expressing their concerns-it 
needs to be addressed in an efficient manner to prevent any negative impacts on safety. 
Consolidations need to be looked at on a wider scale.  

A countywide evaluation can allow companies to look at both the big and small picture. 
Departments will be able to establish where the gaps in service are and what resources are 
needed. By taking a look at the entire situation, companies can analyze it to their specific needs. 
No volunteer fire company wants to be told that they are doing it wrong or that their services 
need revamped. Firefighters should be proud of the service that they provide. However, without 
change occurring, it can begin to risk not only their safety, but the safety of others as well.  

Therefore, it is recommended that volunteer fire departments support the idea of a 
countywide evaluation and deployment model. This can help departments start consolidating fire 
departments within and between municipalities. With the past case studies evaluated, they were 
all the result of analysis to try and complete a consolidation or some type of operational change 
which altered had a company provided its safety. Allegheny County Emergency Services should 
work with local departments, local governments, and the State Fire Commissioners Office to 
establish this deployment and evaluation model. The Allegheny County Fire Academy and 
Dispatch Center also fall under the umbrella of the Emergency Services and should be consulted 
as well. Current guides from insurance agencies such as VFIS should be used for consolidation 
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discussions once it is established which departments will attempt to consolidate. Before 
departments reach that level of discussions, more quantitative data should be the focus of 
deciding what companies should consolidate so that the best service will be ultimately provided. 
While creating such a model and utilizing will not be an easy, quick, or cheap process, it may 
help departments establish where there are inefficiencies and make it easier when they do decide 
to consolidate.  

The Commonwealth needs to provide aid to the fire service as well. Establish the State 
Fire Commissioner as the governing body as the fire service so that it can be modeled to provide 
more concise aid to the fire service and so that companies do not need to answer to multiple 
governing bodies. It should be set up as a similar model like the Department of Health is to the 
Emergency Medical Services. Local governments need to be involved, but work with the 
volunteer fire companies, not try to push a decision unto them. It is a cooperative effort. Classes 
are available on consolidations and how to decide whether or not it is the choice for a 
municipality. Elected officials need to take advantage of these classes and educational guides. 
Firefighters need to allow “outsiders” (elected officials, citizens, etc.) to participate in their 
consolidation discussions so that other perspectives can allow for different ideas to be 
considered.  

Solutions do exist to this problem. As it is a sensitive topic, it appears that it will be left 
to the volunteer fire companies to press the issue to make change. By working with other entities, 
resources can be altered to be used more efficiently and provide better services. If volunteer fire 
departments were to work together, changes may be able to come about more quickly, while also 
being more thoroughly researched. Companies need to show that they are willing to work 
together to solve this problem, that will emphasize to other entities the severity of the problem. 
Surveys showed that firefighters from twenty four out of twenty five volunteer fire companies 
believed the volunteer fire service is in need of change and that consolidation is one of the 
potentially best solutions for it. More research needs to occur, at municipal and county levels, 
and potential consolidations need to be analyzed. Allegheny County needs to evaluate the state 
of its fire service to understand what various levels it is producing and what can be improved. 
Ultimately, it needs to be understood that all changes should be made in the best interests of 
public safety. 
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Allegheny County Re-Evaluation  
Based upon volunteer firefighter survey results and interviews with Allegheny County 

Executive Rich Fitzgerald, a reevaluation of Allegheny County should occur to establish how 
public safety resources can be deployed in the most efficient manner possible. Therefore, a 
potential model has been created in order to establish potential consolidations. This model is 
looking at potential consolidations based upon geographical factors and pre-existing mutual aid 
agreements. Committees to analyze the results can be formed in two different ways: An overall 
county committee with representatives from each municipality and consultants, or, if some 
departments are already considering consolidations, on a smaller level with just those 
departments/municipalities involved. For the smaller level, it could potentially lead into the 
“normal” consolidation process, or find that their ideas could be altered. The following questions 
will inventory what apparatus, equipment, and training qualifications companies have and 
establish the differences in service levels between companies. Departments will be evaluated. If 
there is more than one department per municipality, potential consolidations will be determined 
by whichever departments are located in their municipality. From there, potential consolidations 
will be established by already existing mutual aid agreements and geographical proximity. These 
are only recommendations on potential consolidations that appear to match up due to similar 
resources, responses, and incidents. It is also meant to establish gaps in service levels and 
trainings to determine what changes need to be made to the system so that all fire departments in 
the county can respond and produce on the same level.  
 
1. How many active members does your department have?  
2. What is the square mileage of your first due response area?  
3. How many people reside in your first due response area?  
4. What are the demographics of your first due response area?  
5. Is your response area filled with residential or commercial structures? What is the majority?  
6. How does your department receive its funding? Please list all ways and what percentage of 
funding it creates.  
7. Explain the hierarchy for fire ground and administrative officers of your department.  
8. Explain the financial situation of your department, loans, assets, debt, etc.  
9. How often does your department train per month and approximately how long is each training 
session? How often does your department take classes out of house?  
10. How is your insurance funded for?  
11. What resources is your company lacking in?  
12. Why should your company, potentially, not consolidate with another?  
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Equipment Inventory  
1. Explain the role and purpose of each piece of apparatus.  
2. How often does each piece of apparatus respond to an incident? Please break down by 
percentages of calls responded.  
3. What brand and how many of SCBAs does your company own?  
4. How many face pieces does your company own? Spare cylinders?  
5. What type and how many portable radios does your company have?  
6. What type of hoses (diameter and length) do you own? Please inventory by piece of apparatus 
and storage.  
7. What type of rope equipment does your department own? Please inventory by apparatus.  
8. What type of forcible entry does your department own? Please inventory by apparatus.  
9. What type of ventilation equipment does your department own? Please inventory by 
apparatus.  
10. What type of medical equipment does your department own? Please inventory by apparatus.  
11. What type of rescue equipment does your department own? Please inventory by apparatus.  
12. What type of hazardous materials equipment does your department own? Please inventory by 
apparatus.  
13. What thermal imaging equipment do you have?  
14. Please inventory all misc. specialty equipment by apparatus.  
 
Incidents  
1. Please summarize all mutual aid agreements.  
2. Please explain how your “run cards” are set up.  
3. What are your average amounts of calls per year? (Suggestion-look at past five years)  
4. How many daylight incidents did you respond to?  
5. How many nighttime incidents did you respond to?  
6. What is your average acknowledgement time?  
7. What is your average response time?  
8. Please break down how many calls you responded to for the following for the past year: 
Confirmed structure fires, brush fires, weather incidents, motor vehicle accidents (MVAs), fire 
alarms, hazardous materials incidents, traffic controls, rescues, misc. alarms, and misc. calls.  
9. How often were you unable to put a piece of apparatus out the door?  
10. How often did you have to be dispatched more than once?  
11. How many calls did you respond to in your municipality? In other municipalities?  
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Training and Certifications  
1. What training certifications do you require for each of your officers?  
2. Please list the number of your active firefighter roster certified in the following:  
Required NIMS-ICS courses:  
CPR/AED First Aid:  
Hazardous Materials Awareness:  
Hazardous Materials Operations:  
Hazardous Materials Technician:  
Essentials of Firefighting:  
Emergency Medical Technician:  
Firefighter I:  
Firefighter II:  
Fire Officer I:  
Fire Officer II:  
Basic Vehicle Rescue Awareness:  
Basic Vehicle Rescue Technician:  
Pump Operator I:  
Pump Operator II:  
Rescue Technician Confined Space:  
Rescue Technician General:  
Rescue Technician Rope:  
Rescue Technician Structural Collapse:  
Rescue Technician Surface Water: 
Rescue Technician Trench:  
Rescue Technician Vehicle and Machinery:  
3. What are your training hour requirements for firefighters?  
4. How often do you train with other departments? 
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Culture  
1. What do you feel would be your department’s biggest obstacles towards consolidation?  
2. How would finances play a role into any potential consolidations?  
3. What is your relationship with your municipal officials? What does the municipality provide 
for you?  
4. What is your relationship like with other fire companies?  
5. Complete a SWOT analysis of your company: Strengths, Weaknesses, Opportunities, and 
Threats.  
6. Establish how preconceived notions of consolidations could affect consolidation discussions in 
your company.  
7. What would be your questions when entering consolidation discussions?  
8. What resources does your department need?  
9. What resources are overlapping in your community?  
10. How can a consolidation be beneficial to your community?  
11. What gaps do you see in service for your department and mutual aid?  
12. Who could you see a potential consolidation with?  
13. What are your operational concerns with a consolidation?  
14. What are your cultural concerns with a consolidation?  
15. Any other concerns that you feel need to be addressed?  
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Appendix 1 
In order to answer this research question, a variety of individuals were interviewed and 

surveyed. Their answers assisted in understanding the question and how to solve the problem. 
State Fire Commissioner Ed Mann was interviewed because as the state fire commissioner, he 
oversees a variety of tasks for the fire service, both for paid and volunteer. Issues with manpower 
and resources are something that he has had to recognize. Commissioner Mann was a willing 
participant in the research and has valuable outlooks on the issue. He is also in favor of exploring 
consolidation options in order to improve the fire service. Allegheny County Executive Rich 
Fitzgerald was also interviewed via email. Due to the nature of some of the questions, Executive 
Fitzgerald consulted with Allegheny County Chief of Emergency Services Alvin Henderson on 
the questions. At times, this made it difficult to differentiate between the two. However, 
Executive Fitzgerald seemed hesitant towards the idea of consolidation, and he did not seem to 
have a thorough understanding on the resources in the County currently. This proved the 
necessity of elected officials being educated on the public safety realm and the consolidation 
process. The input of elected and government officials was necessary to understand their 
viewpoint, as they regulate and can provide funding for the volunteer fire departments.  

Another important entity surveyed was volunteer firefighters. They were from Allegheny, 
Butler, and Beaver Counties. Significant factors of those surveyed are that they had varying 
amounts of experience, were from different companies, and held different offices. This allowed a 
variety of opinions and different outlooks to answer the problem. Without their thoughts, this 
research would have been lacking an integral part of the problem and solutions. Some 
firefighters chose to remain anonymous; others were willing to have their names used. They 
came from the following fire departments (some belonged to multiple departments; some 
departments had multiple members): City of Pittsburgh Bureau of Fire, Cherry City, Adams 
Area, Mount Lebanon, North Hampton, Highland, Monroeville, Mount Troy, Etna, Morningside, 
Zelienople, West View, Sturgeon, Middle Road, South Baldwin, Bellevue, Keating, Evergreen, 
Quail, Berkley Hills, Center Township, Millvale, Undercliff, Big Knob, and Penn Hills. These 
departments are all unique and have different goals and focuses. It allowed for different 
perspectives to be understood. Operational and administrative aspects were considered by 
pooling such a diverse group of individuals. The participants were very willing and very 
passionate towards this topic. Their attitude reflects on how important this topic currently is to 
the volunteer firefighters. All of the individuals interviewed added information that ultimately 
established the recommendations of this paper.  
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Appendix 2 
Map of Allegheny County with all of its municipalities, retrieved from the Allegheny County 
official website.  
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Abstract 
Taking a new spin on an already fresh idea, this honors thesis explores the possibility of 

using social impact bonds to fund the nonprofit sector. It begins by explaining how social impact 
bonds have been used up until now and suggests a possible way to sell bonds that could be 
redeemable as a tax credit. Using the public library system as a hypothetical social profit credit 
candidate, it uses actual data to demonstrate the entire process of how a modified social impact 
bond framework can be created including the development of a trusted performance 
measurement and the actual selling of the bonds that act as credits.  The possible outcomes and 
risks of such a funding mechanism in relation to the individual libraries, the library industry, 
investors, and the government are also discussed in depth.  This newly developed idea of using 
social impact bonds or credits as a way to raise funds for social profit entities and provide tax 
incentives to citizens introduces an environment of competition within an industry and has 
potential to change the way the nonprofit industries operate today and into the future.   
 
NOTE: When reading, please refer to the appendices.  The appendices provide clear explanations 
and more details for calculations and processes.   
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Introduction: Importance and Purpose 
In August 2012, it was announced that Goldman Sachs was signing a social impact bond 

(or SIB) for $9.6 million that would support recidivism reducing therapy for Rikers Island 
juvenile prisoners. This SIB was the very first one issued in the United States, and only the 
second one in the world (Dagher, 2013; PBSNewsHour, 2013).  Since then, there has been a 
surge of attention towards these social-financial mechanisms.  Around the same time, the state of 
Massachusetts announced its desire to negotiate a social impact bond to help solve the issues of 
homelessness and juvenile crime (Costa & Kohli, 2012).  On a global level, potential SIB interest 
has expanded beyond the United Kingdom and the United States to Australia, Canada, Colombia, 
India, Ireland, and Israel (Azemati, et al.).    

SIBs made their debut with both applause and harsh criticism. Those in support of SIBs 
note that the increased capital provided to nonprofit organizations and social based companies 
can immensely broaden their societal impact (Bugg-Levine, Kogut, & Kulatilaka, 2012).   
Meanwhile, opponents have classified SIBs differently by saying “…if anything, they are anti-
philanthropy,” in response to the returns of principal and interest the government will have to 
pay based on performance (Macdonald, 2013, p. 37).  

Because of the controversy and novelty of social impact bonds, it is important to have a 
clear understanding of the social-financial mechanisms that are sure to make more appearances 
in the United States in coming years.  Due to the only recent development of social impact 
bonds, there proves to be limited information on how well they actually work in practice to solve 
social problems or provide financial incentives to investors.  Hence, social impact bond sources 
are rather short on concrete details of how this fresh concept should and can operate.  This, of 
course, leaves room for innovators to search for ways to maximize the benefits and quell 
concerns of social impact bonds.  When the idea arises for a new and radical perspective on a 
fledgling concept, one can expect to run into some obstacles and finish with more questions than 
he or she started with.  However, without the investigation and theorizing, the opportunity for 
wide spread benefits that could accompany a new take on a social impact bond would never be 
conceivable.  With hopes of someday implementing a cutting-edge SIB framework for social 
profit industries, it is necessary to explore the overview of what a social impact bond is and how 
it works, the environment needed to make the social impact bond successful, the apparent 
benefits, the rising concerns, and how it would work in practice with such an industry as the 
public library system. 
 
Social Impact Bonds: An Overview Today 

A social impact bond (SIB) is a new type of financial investment.  The idea for a social 
impact bond was first introduced in 2000 by New Zealand economist Ronnie Horesh, but it was 
not until 2010 that the first SIB was issued in the United Kingdom (Shiller, 2013). 

With this financial mechanism, a private investor, typically a large corporation, will fund 
a nonprofit organization’s venture.  If the organization reaches their goal (that would result in 
savings for the government) at the end of a specified time period, then the investor will receive 
back their investment with interest from the government.  The interest rate is determined by the 
performance and is variable.  However, if the organization does not meet its goal, the 
government is not required to pay back the investor (Dagher, 2013).  Because the bond will only 
provide a profit to the investor if the goal is met, social impact bonds are also known as “pay for 
success” initiatives (Pettus, 2013).  Cleverly put, a social impact bond is, “a novel government-
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funding structure that focuses on funding outcomes rather than funding inputs into government 
programs”(Baliga, 2013).   
 
The Current SIB Environment 
The Necessary Parts 

In order to successfully negotiate, issue, and contract a social impact bond, different 
parties have to be involved and support the undertaking.  The government, nonprofit, and 
investor all have to be aware and agree on the terms outlined in the social impact bond (Callanan, 
Law, & Mendonca, 2012).  Additionally, there needs to be a separate agency to issue the bond 
and manage the funding.  Unbiased data analysts are also required to track the nonprofits 
progress during and at the close of the social impact bond agreement (Callanan, Law, & 
Medonca, 2012).   
 
Investors 

Perhaps the most important part of a social impact bond is having somebody willing to 
invest.  These risk takers must realize and accept that the return is not guaranteed, which means 
they may lose their entire investment (Callanan, Law, & Mendonca, 2012).  This market for 
investors is definitely “limited to philanthropic and socially minded investors willing to subsidize 
the achievement of social goals” (Liebman, 2011).  In theory, these “socially minded investors” 
should be motivated to accept a smaller return on the social project compared other possible 
investment options because they want to do what is best for society.   
 
The Interest Amount 

Typically, the amount that the government is willing to return to the investor is dependent 
upon the amount of savings the social project creates for the government (Pettus, 2013).  The 
interest amount usually increases up to a cap as the nonprofit organization exceeds its target on 
the project or venture (Azemati, et al).  This raises a concern for what that target should be and 
how it should be measured. 
 
Measurable Outcome 

Point blank, the payment for a social impact bond must be based upon “real, measurable 
social outcomes” that the government actually “realized”(Costa, Shah, & Ungar, 2012).  As is 
the opinion of some, this leaves a lot of room for interpretation.  To be able to determine the 
outcome, the SIB contract must give the following specific information: target population, 
termination date, and a goal percentage or measurement to meet for the outcome (Kohli, 
Besharov, & Costa, 2012c).  Additionally, the data for the nonprofit must be accessible and 
reliable to calculate the performance measurements (Kohli, Besharov, & Costa, 2012c).  In other 
words, the results need to be measurable and based on evidence.       
 
Benefits of Social Impact Bonds 
Benefits to Nonprofits 

Social impact bonds are said to have a great positive impact on the nonprofit sector aside 
from the apparent capital given by the investor.  In order for an investor to want to create a SIB 
contract with a nonprofit, the nonprofit will have to be operating at a level that will be attractive 
to investors.  The need to attract investors will incentivize the nonprofit company to be more 
efficient in their approach to solve their social problem (Fox & Albertson, 2011).  Efficiency will 
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also be increased through the best allocation of the capital achieved through the bond.  Through 
the competitive pressures put on the nonprofit, they will be able to naturally evolve their business 
plans and management styles to focus on outcomes and stray away from micro-managing (Fox & 
Albertson, 2011).  Additionally, the contracts are normally set for an extended period of time 
(typically 2-4 years), which gives the nonprofits ample time to work at a greater scale (Vogel & 
Klissurski, 2013).   
 
Benefits to Investors  

Through social impact bonds, private investors have the opportunity to potentially make 
money while providing societal benefits.  Even if the nonprofit venture fails, the investor can still 
write off the investment capital as a loss (thus decreasing taxable income) and still have 
contributed some good to society even if it did not measure up with the desired outcome 
(Dagher, 2013).   
 
Benefits to Government 

There is one main reason why the government finds social impact bonds appealing.  
Because the programs provided by the nonprofit organization are privately funded, the risk is 
privatized and protects the taxpayer from having to cover the losses that may occur if the 
programs fail or do not reach the necessary targets to be economically justified (Sheffield, 2013).  
The government actually only “pays for success”.  Because it only pays for the outcomes, the 
government does not have to make the decision for what programs it wants to fund or how it 
wants to allocate its budget (Kohli, 2010).     
 
Concerns of Social Impact Bonds 
Concerns to Nonprofits 

The concerns for the nonprofits arise for those that are not performing well.  In the 
environment of innovation created by SIBs, nonprofit companies will be forced to compete with 
other nonprofits for the capital funding.  The old way of doing things will disappear as the 
nonprofits “weed out social service practices that don’t deliver adequate results” (Wascalus, 
2013). Those companies that are unable to adapt to the changing ways or are unable to quantify 
their successes in a measurable way to lure investors will find themselves unable to operate at 
all.   
 
Concerns to Investors 

The private investors in social impact bond contracts have the most to lose.  They not 
only rely on the nonprofit organization to perform well but also on the government to pay when 
performance measures are met (Vogel & Klissurski, 2013).   

For this reason, it is particularly important to the investor that the recipient of their 
donation is capable of creating substantial social profit.  It is up to the social profit enterprise to 
convince the investor that their plan of action will work and meet performance targets set in the 
bond.  Because the investors rely on the government to pay their bond at the end of the term, 
they have to also subscribe to the idea that the government is financially stable enough to honor 
the agreement set forth in the bond.   

If the investors cannot confidently reach these conclusions, they may not be as willing to 
purchase a social impact bond.  If this is the case and there are no willing investors, then the 
whole social impact bond framework is not able to work.   
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Concerns to Government 
Most governmental concerns will arise during the drafting of the contract since they are 

holding the metaphorical double edge sword.  On one hand, the government wants the program 
to succeed, but it is also responsible for making the bond payment at the end of the term.  For 
this reason, the government needs to make sure that the nonprofit it is issuing the bond under has 
the capabilities to meet reasonably set goals and expectations under the proposed plans, 
strategies, and expected costs (Kohli, Besharov, & Costa, 2012b).  In order for the SIBs to work 
in the correct way, the government needs to maintain a laisez faire approach with respect to the 
nonprofits (Kohli, Besharov, & Costa, 2012a).  This could be difficult for the government 
agencies to fight the need to intervene when they do not necessarily agree with a strategy or 
business plan.          
 
A Radical Difference Coming 
 It is clear to see that social impact bonds are a gray area.  While SIBs can seem simple, 
there is a lot of interdependence amongst the three key entities: nonprofits, government, and 
investors.  

This newest proposal for a social impact bond relating to social profit organizations as a 
funding method is much different than the existing framework.  The bonds would act as credits 
and would be sold to fund the social profit organization.  The credits would be pure philanthropic 
mechanisms.  Instead of the government paying back the capital and interest approximately equal 
to what the social savings are, the investor will just use the capital and interest amount as a 
reduction of taxable income.   

The amount of the reduction will not always at least be the capital investment, making it 
somewhat risky to potential investors since there is possibility for loss depending on 
performance.  Alternatively, since the credit is only valuated over one year, the risk is lower 
because of the duration is shorter.  The social impact credits have to have some downside risk in 
order for the market to operate fairly.  However, if the library outperforms its target, the investor 
will be able to make a tax deduction larger than the amount donated.  The result would be for the 
investor owing the government fewer taxes than they otherwise would have. (See Appendix A 
for more information on the framework).   
 
The Public Library System: A Social Impact Credit Application 

While most information about applications of social impact bonds around the globe 
relates to “recidivism…homelessness, unemployment, youth outcomes, and early childhood 
education”(Azemati, et. al.), an application for social impact bonds that has yet to be explored is 
the public library system.  However, this scenario is not only looking at another possible 
nonprofit industry that could benefit from a social impact bond funding environment, but a 
different way to apply the social impact bond theory: social impact credits.  For this study, the 
public library system was used to demonstrate exactly how such a framework would operate and 
the effects it would have on the entire industry, society, and government.  While things such as 
the performance measurement are specific to libraries, there is no reason why the social impact 
credit framework could not be implemented in any nonprofit sector, including public schools and 
hospitals.     
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Why the Public Library System?: Knowledge is Wealth 
 Why was the public library system used as a case study and demonstration of the 
possibilities for social impact bonds?  As it turns out, there is a lot of credible data available for 
libraries.  The Institute of Museum and Library Services has a data file available for each fiscal 
year that includes information about print and electronic materials, circulations, population 
service area, employees, budgets and expenditures, and income.  Additionally, libraries 
inherently provide value to society.  In my opinion, reading is the first stepping stone of 
knowledge and is something that everybody needs to do on an everyday basis.  Whether one is 
working on a school assignment, ordering from a restaurant menu, or deciding which movie to 
go see, he or she is reading and using the comprehension skills that are gained through practice 
and repetition.  Through the programs and books available through the libraries, knowledge and 
excitement about reading is pouring into both children and adults.  Essentially, literacy and 
knowledge are the social profit that is created through the public libraries that can possibly be 
measured through the data that is available from the IMLS.     

To be honest, the government only has limited means to fund the library system in the 
first place, let alone make promises to repay investors for their aid.  This makes the potential SIB 
for the public library system purely philanthropic.  Potential investors for these types of SIBs 
would be those who are not looking for a way to make money, but those with extra capital who 
just want to “do good” and lower their taxable income as much as possible.        
 
Valid Performance Metric Issue 

Possibly one reason why social impact bonds haven’t been used to fund libraries is 
because there has not been a clear consensus on the best way to measure the performance of a 
public library.  Data is available for the books, media, circulations, employees, expenses, 
revenues, and programs of almost every public library in the country through the Institute of 
Museum and Library Services.  The database includes information on total resources (electronic 
and hard copy books), programs offered by libraries, revenues and expenditures of the libraries, 
and full time library employee information (Swan, et al., 2013).  An issue with using this data 
stems from the fact that an index should be conceptualized and not conceived from the available 
data.  The data for an index should be gathered after it is determined what makes a good library 
so the metric is not restricted by only the measurements that are available (Lance & Cox, 2000). 
Currently, there are two measurements that can be used to measure a public library, both based 
off of the IMLS data.   

First, there is the HAPLR index, which has been published since 1999.  The HAPLR 
weights 15 input and output variables for each public library about it circulations, employees, 
visits, and materials(Scheppke, 1999).  Unfortunately, it overemphasizes circulations and 
excludes any electronic media that can contribute to a library’s social value (Lyons, 2007).  This 
index has been scolded because “on its own, it does not offer enough data to decision 
makers”(Nelson, 2007).  The HAPLR does say “something about each public library”, but that 
“something” is elusive since the ratings may be too approximated, based on skewed data, 
wrongly interpreted, or insufficient measures of impact (Lyons & Kaske, 2008).    

The LJ Index was created in 2008 as a response of dissent with the HAPLR index.  It 
combines four per capita measurements: visits, circulations, program attendance, and users of 
elecontronic services (Lance & Lyons, 2008).   Thus, it rates only based on the quantity of 
services that a library provides with respect to its service population.  However, The LJ Index 
also only uses available data, makes a value judgment that all of its categories are equal, and 
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group and rank the libraries based on the amount that they spend and not the population size like 
the HAPLR (Hennen, 2009).    

Because there is so much disagreement over this issue, society must first determine a way 
to measure library success before funding the public library system with social impact bonds or 
social impact credits.  
 
The Measurement Used 

Through researching the HAPLR Index and the LJ Index, it can be concluded that in 
order to have a measurement that adequately measures the success of a public library, a new 
index will need to be created and tested.  One thing that should be included in a measurement of 
libraries is their electronic materials available to society such as computers, ebooks, databases, 
and audio files.  From this to be determined metric, an industry average or standard will be 
calculated; this shall be the level at which all libraries are expected to perform.  Even though a 
metric should first be conceptualized, this project had to make use of the data available.  
Additionally, the purpose of exploring this theory was not to develop a library rating method that 
flawlessly measures the social profit generated by the library but rather how to implement a 
social impact credit framework using an acceptable (but not perfect) metric.     

The measurement that was used to measure the social profit production of libraries in this 
case is loosely based off of the HAPLR Index since the HAPLR does have some merit in the 
library industry.  One of the issues with the HAPLR besides its lack of realizing electronic media 
and resources and reading programs for citizens was that it was based off of rankings within 
population categories, and therefore, only libraries within that population category could be 
compared to each other.  It is hard to have that division when viewing the public library system 
overall.  Per capita measurements (which the HAPLR has) should abolish the need for 
population categories and reveal which libraries are more inefficient based on the number of 
people they serve.  This score, referred to as the “modified HAPLR”, uses the same weights for 
all of the categories of the HAPLR Index.  It adds all of the positive aspects together, and then 
divides by the negative aspect (cost per circulation).  So, in theory the higher the “modified 
HAPLR”, the more social profit the library produces and the more efficient it is at operating.  
(See Appendix B for more information on the performance measurement used.)  

A higher modified HAPLR score, much like a higher bond rating, implies that a 
particular library is operating well and it can only be assumed that it will operate as well or better 
in this coming year.  They are using their dollars in the right way to drive down the cost of each 
circulation and hosting as many programs as they can.  The number of people who actually 
utilize and visit the library is acceptable, and they budget their print materials well.  A library 
like this knows how to operate and will hopefully continue to do so.    

  A lower modified HAPLR score, on the other hand, indicates that there is a lot of room 
for improvement in operations.  They spend more money than they should for their print 
materials and operating costs them too much money based on the number of books they lend out 
to people each year.  They have few visitors and do not reach a large amount of their intended 
service population.  This library has potential to grow by adopting new practices and finding the 
most efficient library methods.  This library also has potential to get worse; if it does not receive 
funding because of its poor performance or is not introduced to resources to get better, it will 
metaphorically be left in the dust as the rest of the industry grows.  This fact is what makes the 
lower scoring libraries so risky.   
Social Impact Credit Pricing 
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 After a reasonable measurement was created to measure library social profit, the next 
challenge was translating that metric into a credit price.  After a lot of pondering and 
experimentation, a calculation was discovered that could determine a social impact credit price 
based on the risk of the library.  There are four elements used in the pricing of each social impact 
credit (SIC):  

1. Percentile of the library 
This is what measures the library individual risk.  The lower the modified HAPLR score, 
the riskier the credit is to sell.  In other words, if the score is lower, there is less of a 
chance that it will perform well in the following year, so there is less of a chance of the 
SIC reaching its face value.   

2. One Year Risk-free Rate  
This rate is used to see what the absolute minimum return should be on this type of 
mechanism.  If it was not for including this, then an investor would just take his or her 
money and put it into a safe and risk free investment.  Then, at the end of the year, donate 
the accumulated amount to a nonprofit organization to reduce its taxable income.   

3. Risk Premium for Social Impact Credits 
Because the modified HAPLR score could fall for any given library, there is inherent risk 
associated with social impact credits.  By adding in an addition risk factor to discount the 
credit, it makes this type of philanthropic investment more appealing to investors than a 
straight donation by increasing potential future returns.     

4. Commission and Fees  
There has to be a middle man in this type of framework: the broker.  Unfortunately, the 
broker will most likely not be a volunteer and will need to be paid.  This example pays 
brokers commission as a percentage of face value.  Additionally, there may be costs 
associated with issuing the social impact credits.   

These four elements combine into the pricing to determine what an investor would pay 
for a credit.  The face value of each credit is $1,000.  However, in this type of environment based 
upon variable rates of return, writing of $1,000 will never be possible.  Being able to write off 
$1,000 would imply that the library is essentially perfect, but there is no such thing.  The 
competitive environment to ensue from this framework would push even the best libraries to do 
even better in the following year.  A top tier library credit will allow an investor to write of an 
amount very close to $1,000, though.  In this way, it is almost like the social impact credits are 
acting like stock with a price cap of $1,000.  

At the end of the year, the data would be collected and analyzed.  The write-off value will 
be determined for the credits of each library using the modified HAPLR.  It is also important to 
note that because these credits have terms for only one year, it is imperative that all credits are 
sold at the beginning of the year and data is submitted immediately after the end of that year.  
(For more information on the credit pricing model, please refer to Appendix C).           
 
The Ultimate Outcome 
Libraries 
 Libraries will receive the money that the sale of social impact credits collects minus the 
commission and fees.  As soon as the library receives the fund to turn into social growth, it will 
feel pressured to perform so as not to let their investors down.  They will also want to perform 
well so as to attract more investors and bring in more funds.  As a result, there could be an 
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acceptance of a set of best practices and mergers and acquisitions in this nonprofit yet 
competitive sector.     
 
Best Practices 
 While some websites such as http://www.libsuccess.org may have a compilation of ideas 
to make libraries successful, there seems to be a lack of an official set of best practices.  After 
some time, libraries may start keeping track of what they do to increase their visitors or expand 
their reach in the community.  Other libraries could adopt these practices and thus the social 
benefits would be able to increase in other communities.   
 
Mergers and Acquisitions 
 “Library governance and funding decisions are political ones,” as Thomas Hennen states 
(2005).  Basically, how much money a library gets and if it is combined in a library system is up 
to the government.  It is unknown the difference that library consolidation has in each 
community (Hennen, 2005).  This social impact credit framework would remove the political 
reasons regarding funding behind mergers and acquisitions.  Mergers would occur because a 
library sees an opportunity to grow and create more social good and not because they were 
forced to consolidate because the government could not give them enough money to operate 
alone.  Mergers of libraries and larger systems create efficiency in the library system as an Ohio 
librarian believes, and Ohio has some of the best performing libraries in the country (Klentzin, 
2010).  So, mergers coupled with increased funds means even more societal benefits.            
 
Investors 
 There are only three outcomes for investors.  They can write off more, less, or the same 
amount that they donated into the social impact credit.  Regardless, they have to realize that their 
contributions went towards creating some amount of social good, even if the gamble turned out 
negatively for them. 
 
Government 
 While social impact credits remove a lot of risk for the government, they create a lot of 
work and future regulation.   

Even though they do not have to worry about paying a sum to the investor, they do have 
to worry about not getting as much revenue.  It only makes sense that the lower the taxable 
income is for a person, the less the amount of taxes he or she pays.  However, if the government 
was able to raise enough funds for the library system through social impact credits, then it 
wouldn’t matter that the taxes were less than expected.  On average though, it should even out to 
a point where one investor gains enough and another investor loses enough that the investment 
and taxes would level each other out.   

Tax codes would have to be meticulously revised for social impact credits to work in this 
way.  Would there be a max that a person could write off?  What limits should be set?  

The government, acting as a third party, would be in charge of the issuance of the credits.  
They would make sure that the terms set were clear and also hire the brokers to sell the credits, 
eliminating an opportunity for some middle man to deviously charge more commission.    

At the end of each year, the government would have to make sure that each library 
submitted their data so that the credit holders would have the information in enough time to 
submit their taxes.  It would be a rather quick turnaround time, so trusted data collectors and 

217 
 

http://www.libsuccess.org/


auditors may have to be hired to make sure the process is completed with integrity and in a 
timely manner.   
 Whether the government body in control of the social impact credits is the federal, state, 
or local government has yet to be determined.  Could different states have different rates of 
returns on their credits?  If an investor lived in Pennsylvania, could he or she purchase a credit 
for a library in Ohio or California? These are the types of questions that legislators would have to 
answer when creating the laws for the social impact credit.   
 
Remaining Concerns and Questions 
How do you measure social profit? 

One thing that is hard to grasp in our world of desire for concrete numbers and ultimate 
effectiveness is that social profit and value cannot be perfectly measured.  Although social value 
is “not simply an abstract concept” and can be generated by nonprofits through “operationalizing 
their mission”, assigning a financial value to the output of a nonprofit organization’s activity is 
not a common practice (Quarter & Richmond, 2001).  If the social value is generated through 
“operationalizing their mission”, it is still hard to measure even if you know what the mission of 
the nonprofit organization is.  Determining the metric to use was the hardest part of this project 
and difficult to accept and move past.  It is impossible for somebody to say that the measurement 
of social impact for a library is the number of circulations it has per year, for instance.  There are 
so many ways that a library promotes social growth that it cannot be narrowed down into one 
category.  This is going to be an issue for social impact bonds and credits in general.  In the 
Rikers Island example presented in the beginning, is measuring recidivism the best way to see 
the social impact and success of the program? Just because the program participants did not get 
sent to jail at the end of the bond duration does not mean that they will not be caught in the 
future or even that they are not committing crimes anymore.  Until society is certain that the 
metric used to measure the social value of a nonprofit company is reasonable and/or accurate as a 
representation, then this framework has limited or no merit as a social-financial mechanism.     
 
How do you encourage investors that this is worth the investment?  
 Here is a hypothetical example with easy numbers where an investor may not be willing 
to invest in a social impact credit.  

Let’s say a social impact credit for Library A is currently priced at $100 and an investor 
has $100,000 to donate to Library A.  After the commission and fees, the credit is valued at $90. 
So, the investor can buy 1,000 social impact credits for Library A.  $90,000 of the investment 
goes to the library, and the remaining $10,000 is put towards paying commission and fees.   

In order for this to work, the investors have to be willing to pay the issue fees and 
commission AND accept the possibility of a loss.  If the investor was particularly philanthropic, 
he or she may want to just donate the $100,000 to library for two reasons: (1) the library would 
get ALL of the money and (2) he or she would be guaranteed to write the entire amount off as a 
loss.     

If Library A was able to perform well enough using the $90,000 investment, then perhaps 
their write-off value at the end of the year would be $200.  This means that the investor could 
write off $200 for each of his 1,000 credits for a grand total of $200,000.   

On the other hand, if Library A was not able to perform well, their write-off value at the 
end of the year may only be $50.  Unfortunately, the investor could only write off $50 for each 
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credit for a total of $50,000, an amount equal to only half of the original investment.  Then, they 
also have to pay taxes on the $50,000 they were not able to realize as a loss.   

Investors have to have faith that the library that they choose will do better than the year 
before.  This may lead to hands on type of environment where investors want to be able to have a 
say in the programs and materials the library has to offer.  This would undoubtedly make the 
libraries better for society and promote literacy throughout the country. 

In order to attract more investors, the commission may have to be set lower than intended 
or planned.  The investors who want to do it for philanthropic reasons as well probably want as 
much money as possible to go towards their library.   

Another possibility to make the social impact credit more attractive is to increase the risk 
premium.  Perhaps these credits are riskier than the 10% assumed in the study.  In theory, 
increasing the risk premium would not lower the amount of funds brought in.  If an investor only 
has $100,000 to donate, that is all he or she will invest.  It might bring in more money because 
the downside risk and amount you might lose would be minimized.  However, it might be a fine 
balance between what would sell more social impact credits and what would lower federal and 
state government income too much compared to the library funding received.     
 An additional point to note is that due to the risk involved, the investor may not be a 
person, but possibly a corporation who wishes to lower their high taxes.  Corporations have more 
flexibility and could possibly be able to afford to take on the risk of not writing as much money 
off as they expected.   
 
What are the consequences of creating a social-financial market like this?  
 One of the more exciting consequences is that this nonprofit based system opens itself 
into a financial market.  This means that there is the possibility for selling options on social 
impact credits like calls, puts, swaps, spreads, futures, etc.  It has the potential to be a fully 
functioning miniature stock market where investors have the opportunity to hedge their risks, 
making the whole idea of a social impact credit more attractive.   
 A possible negative consequence is that the drive to perform to increase the modified 
HAPLR score could take over the quality of social impact.  Libraries could just start focusing on 
circulating as many books as possible.  However, more circulations do imply that they are 
providing more social worth to their service population, but it could come at a cost to their 
programs or electronic sources.  If a score is used that does accurately measure a broad spectrum 
of social impact aspects, then this should theoretically be a nonissue.     
 
Conclusion 
 As is the case, it is impossible to know the consequences or outcome of this social impact 
credit framework without trying it.  Nobody knows if it would work for libraries or any other 
social-profit organization, but it may be worth a try.  This framework has the possibility to 
benefit the government, investors, and the nonprofit sector all at the same time with limited costs 
to any one party.  It could revolutionalize the way nonprofit organizations operate and in turn 
create more benefits for the entire society. 
 While this theory and framework may not be the best way to initialize a social impact 
bond or credit as a funding mechanism, it is a clever start.  Many more holes need to be filled, 
but it is undoubtedly possible with the right support from the beneficiaries of any social 
project…the entire population.    
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Appendices 
Appendix A 

This list describes the social impact credit process in a simpler manner:  

1. The social profit organization is rated using an agreed upon performance measure. 
2. This rating acts as a financial bond rating and can be used to determine the “risk” the 

organization has.  In this case, it measures how much social good the nonprofit 
organization is able to produce compared to similar organizations in its industry.   

3. Once the social impact credit prices have been determined based upon the rating 
method, brokers are able to sell the credits to investors.  There will be an issue cost 
and commission included in the price of the credit that the investor will pay.  The 
social profit will get whatever the value is after these costs.   

4. Throughout the year, the social profit company will use the funds raised from the 
selling of social impact credits. 

5. At the end of the year, the library is rated again based on its new data.  The current 
rating will allow its new value of social impact credits to be assessed just like the old 
rating was.  

6. The investor will be able to write-off the current value of his or her social impact 
credit from his or her taxable income.   

7. Overtime, a competitive environment for the nonprofit industry will be created 
because they are competing for funding.  As a result, a set of best practices will be 
created so that the money can be used more efficiently and boost the value of their 
social profit. They will use the money more efficiently to produce what society deems 
is of most value.  Mergers and acquisitions occur as it seems appropriate for more 
efficient social entities to influence less productive ones.       

The following flow chart provides a visual representation of what would happen in this 
suggested social impact credit framework and the flow of financial value of social profit between 
the involved parties:  
Suggested Social Impact Credit Framework 
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1. The investor purchases a social impact credit from a government employed and regulated 
broker. 

2. The broker reallocates the funds raised from social impact credit sales to the nonprofit 
organization.  The amount of the funds raised is less commission and associated fees.   

3. As the year goes on, the nonprofit organization makes use of these funds.  The value of 
the credit is based off of the performance of the nonprofit organization.  The taxable 
income write-off is based on how well the organization performed.  

Appendix B 
The modified HAPLR score used in this study is based off of the HAPLR Index created 

by Thomas Hennen, Jr.  The modified HAPLR makes use of each category and weight that 
Hennen assumed to indicate performance for libraries.      

The modified HAPLR score is calculated by this formula:  
 
 

𝑚𝑜𝑑𝑖𝑓𝑖𝑒𝑑 𝐻𝐴𝑃𝐿𝑅 =
∑ 𝑥𝑖𝑐𝑖14
1
𝑥15𝑐15

; 
𝑤ℎ𝑒𝑟𝑒 𝑥𝑖 𝑟𝑒𝑓𝑒𝑟𝑠 𝑡𝑜 𝑒𝑎𝑐ℎ 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦 𝑎𝑛𝑑 𝑐𝑖 𝑟𝑒𝑓𝑒𝑟𝑠 𝑡𝑜 𝑡ℎ𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑎𝑡 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦  

(𝑠𝑒𝑒 𝑇𝑎𝑏𝑙𝑒 1)  
 
 
 
 
 
 
 

The Philanthropic 
Investor 

The 
Broker/Government 

The Nonprofit 
Organization 

1 

2 

3 
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Table 1: 

Modified HAPLR Components 
 

i 𝒙𝒊 𝒄𝒊 Calculation w/ IMLS Data Categories 
Description 

of 
Component 

1 Expenditures 
per Capita 3 

𝑇𝑂𝑇𝑂𝑃𝐸𝑋𝑃
𝑃𝑂𝑃𝑈_𝐿𝑆𝐴

 

Total 
operation 
expenses 

divided by 
the total 
service 

population 

2 
Percent of 
Budget to 
Materials 

2 𝑃𝑅𝑀𝐴𝑇𝐸𝑋𝑃 + 𝐸𝐿𝑀𝐴𝑇𝐸𝑋𝑃 + 𝑂𝑇𝐻𝑀𝐴𝑇𝐸𝑋𝑃
𝑇𝑂𝑇𝑂𝑃𝐸𝑋𝑃

 

The amount 
of money 
spent on 

print, 
electronic, 
and other 
materials 

compared to 
the total cost 
of operating 
the library 

3 
Material 

Expenditures 
per Capita 

2 
𝑃𝑅𝑀𝐴𝑇𝐸𝑋𝑃 + 𝐸𝐿𝑀𝐴𝑇𝐸𝑋𝑃 + 𝑂𝑇𝐻𝑀𝐴𝑇𝐸𝑋𝑃

𝑃𝑂𝑃𝑈_𝐿𝑆𝐴
 

The amount 
of money 
spent on 

print, 
electronic, 
and other 
materials 

spent on each 
person in the 

service 
population 

4 FTE Staff per 
1,000 Capita 2 

𝑇𝑂𝑇𝑆𝑇𝐴𝐹𝐹
𝑃𝑂𝑃𝑈_𝐿𝑆𝐴 1000⁄  

The number 
of full time 

staff 
employees 

that are able 
to serve each 
1,000 people 
in the service 

population 
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i 𝒙𝒊 𝒄𝒊 Calculation w/ IMLS Data Categories 
Description 

of 
Component 

5 
Periodicals 
per 1,000 

Capita 
1 

𝑆𝑈𝐵𝑆𝐶𝑅𝐼𝑃
𝑃𝑂𝑃𝑈_𝐿𝑆𝐴 1000⁄  

The number 
of periodical 
subscriptions 

for each 
1,000 people 
in the service 

population 

6 Volumes per 
Capita 1 

𝐵𝐾𝑉𝑂𝐿
𝑃𝑂𝑃𝑈_𝐿𝑆𝐴

 

The number 
of books 

available for 
each person 

in the service 
population 

7 Visits per 
Capita 3 

𝑉𝐼𝑆𝐼𝑇𝑆
𝑃𝑂𝑃𝑈_𝐿𝑆𝐴

 

The average 
number of 
visits each 

person in the 
service 

population 
makes to the 
library each 

year 

8 Collection 
Turnover 2 𝑇𝑂𝑇𝐶𝐼𝑅

𝐵𝐾𝑉𝑂𝐿
 

The number 
of 

circulations 
that occur 

compared to 
the number 
of books the 
library has 

9 
Circulation 

per FTE Staff 
Hour 

2 𝑇𝑂𝑇𝐶𝐼𝑅
𝑇𝑂𝑇𝑆𝑇𝐴𝐹𝐹 × 52 × 40

 

The total 
number of 

circulations 
for each hour 

that a full 
time 

employee 
worked (FTE 

works 40 
hours a week 
for 52 weeks 
each year). 
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i 𝒙𝒊 𝒄𝒊 Calculation w/ IMLS Data Categories 
Description 

of 
Component 

10 Circulation 
per Capita 2 

𝑇𝑂𝑇𝐶𝐼𝑅
𝑃𝑂𝑃𝑈_𝐿𝑆𝐴

 

The average 
number of 

circulations 
for each 

person in the 
service 

population 

11 Reference per 
Capita 2 

𝑅𝐸𝐹𝐸𝑅𝐸𝑁𝐶
𝑃𝑂𝑃𝑈_𝐿𝑆𝐴

 

The number 
of reference 
transactions 

for each 
person in the 

service 
population 

12 Circulation 
per Hour 2 

𝑇𝑂𝑇𝐶𝐼𝑅
𝐻𝑅𝑆_𝑂𝑃𝐸𝑁

 

The average 
number of 

circulations 
that 

happened for 
each hour 
that the 

library was 
open. 

13 Visits per 
Hour 1 

𝑉𝐼𝑆𝐼𝑇𝑆
𝐻𝑅𝑆_𝑂𝑃𝐸𝑁

 

The average 
number of 
visits for 

each hour the 
library was 

open 

14 Circulation 
per Visit 1 𝑇𝑂𝑇𝐶𝐼𝑅

𝑉𝐼𝑆𝐼𝑇𝑆
 

The average 
number of 
circulation 

for each visit 
to the library 

15 
Expenditure 

per 
Circulation 

3 𝑇𝑂𝑇𝐶𝐼𝑅
𝑇𝑂𝑇𝑂𝑃𝐸𝑋𝑃

 

The average 
amount of 

money 
overall it 
costs for 

each 
circulation 

Table 1 Notes: The Calculation w/ IMLS Library Data refers to calculation using the field names 
in the IMLS data.  The explanations of the IMLS fields were found in the documentation (Swan, 
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et al, 2013).  The weights are from Hennen’s HAPLR calculation found on his website: 
http://haplr-index.com. After excluding those libraries that did not provide enough information in 
their report, these were the results for the distribution of the modified HAPLR scores.  They 
appear to follow an exponential distribution, though it is not exact.  These modified HAPLR 
scores are generated using 2007 IMLS data and are comparable to the 2010 HAPLR scores.     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix C 
This appendix includes the process for pricing the social impact credits and the distribution of 
the credit prices.  It also has information for determining the write-off value for credit holders 
who purchased credits in the previous year.      
 
The Social Impact Credit Pricing Steps 
NOTE: The face value of each social impact credit is set at $1,000.  That is, achievement of a 
“socially perfect” library values their credits at $1,000 at the end of the term.   

MODIFIED HAPLR 

Count 9084 

Mean 22.94415 

Minimum 0.004914 

Maximum 555.6603 

Standard Deviation 25.16791 

0

100
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300

400

500
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1. The modified HAPLR scores were ranked from smallest to largest. (NOTE: Larger 
modified HAPLR scores indicate better performance and therefore more social gains.  
Lower modified HAPLR scores indicate poor performance and thus are riskier 
because they may not be able to move up in rankings.) 

2. The percentile of the library was determined. 
 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒 =
𝑅𝑎𝑛𝑘

1 + 𝑇𝑜𝑡𝑎𝑙 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐿𝑖𝑏𝑎𝑟𝑖𝑒𝑠
=

𝑅𝑎𝑛𝑘
1 + 9084

=
𝑅𝑎𝑛𝑘
9085

 

 
3. The undiscounted value was determined.  This value corresponds to the write-off 

value of the credit.  If a person purchased a social impact credit the previous year, this 
is how much the social impact credit would be worth and the amount the credit holder 
would be permitted to deduct from his taxable income.  In this way, the social impact 
credit is operating almost like a stock market.     
 

𝑊𝑟𝑖𝑡𝑒 − 𝑂𝑓𝑓 𝑉𝑎𝑙𝑢𝑒 = 1000 ∗ 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒 
4. Finally, the amount each credit would be sold for was calculated.  This formula takes 

the previously determined write-off value of the credit and discounts it at the risk-free 
rate plus a risk premium (the equivalent of setting aside the money for a year and then 
donating it at the end instead of investing in a social impact credit).  Then, a 
commission rate based off of the discounted face value is applied along with a 
constant issue fee.  Hypothetical values were used in this study.   

𝑆𝑜𝑐𝑖𝑎𝑙 𝐼𝑚𝑝𝑎𝑐𝑡 𝐶𝑟𝑒𝑑𝑖𝑡 𝑉𝑎𝑙𝑢𝑒 = [
1000 × 𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑖𝑙𝑒

1 + 𝑟𝑓 + 𝑟
× (1 + 𝑟𝑐)] + 𝐹𝑒𝑒 

 
𝑟𝑓 = 0.11% 
𝑟 = 10% 
𝑟𝑐 = 10% 

𝐹𝑒𝑒 = $1.00 

Using the process and the assumptions, these are the results of the credit prices.   
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Social Impact Credit Prices 

Count 9084 

Mean $500.50 

Minimum $    1.11 

Maximum $999.89 
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If someone would ask you to go to the Strip District, if you are not from 
Pittsburgh, Pennsylvania, you might think its something very inappropriate to talk about 
in public. If you’re from Pittsburgh or the surrounding areas, you probably know exactly 
where the Strip District is and probably have a favorite restaurant you visit every time 
you’re in the neighborhood. Even among those who have lived in Pittsburgh for any 
length of time, some do not know the origins of the Strip District and the cultural impact 
it has had on the area. One can contribute this lack of knowledge to the lack of written 
history and the fact that that what is written down is scattered throughout a multitude of 
sources in small sections. Some sources have a chapter or section on the Strip District, 
while others will have just one or two sentences on the subject. Because of this lack of 
centralized information, there was a need in me to discover more. In pursuing this goal, 
gathering all of this information, and combining it, my final product is a 20 minute 
documentary on what was the most interesting period of time in the Strip District history: 
the 1800s. 
 When starting to work on my thesis, nothing was coming to mind. It took weeks 
of thinking, still to no avail. The goal was to marry my two loves: documentary 
filmmaking and history. One day, the history of Pittsburgh came to mind. I had fallen in 
love with the city since moving there for college from my small, Central Pennsylvania 
town. While looking into Pittsburgh and its rich history, a lot of really interesting things 
popped up. The first idea thrown around was to explore the “hidden secrets of Pittsburgh,” 
hoping for stories of hidden passages under the city or really interesting things even some 
Pittsburghers wouldn’t know. While a few things came to light, Pittsburgh isn’t old 
enough of a city to have underground tunnels and exciting stories of hidden treasure or 
something. But exciting stories did surface, just not the kind originally thought.  

While researching Pittsburgh, the Strip District kept coming up in search results 
and my only knowledge on the subject was that you could find delicious food from 
multiple cultures there. Through researching, the Strip District, from its first settlers of 
Delaware Indians (Scarpaci & Patrick, 2006), has changed and morphed multiple times to 
fit the needs of the people and the city of Pittsburgh. 
 My research returned quite a few interesting stories and pieces of information. 
Firstly, and what drew me to the Strip District the most, was at it had been a thriving 
manufacturing hub in the 1800s. Before the 1800s, it had been residential and after the 
1800s, it turned into a market district (Toker, 2009). There were many different mills in 
the area, from glassworks to tanneries to steel and iron mills (Baldwin, 1937).  

Another very interesting piece of information on the Strip District was that it was 
a major transportation center in the 1800s. It started with the Mainline Canal in 1834 that 
ran through Pittsburgh, PA. The canal was originally going to run through Allegheny 
City, on the other side of the Allegheny River. When the city of Pittsburgh found out, the 
residents were extremely upset and the canal was rerouted. After the reroute, a major 
depot for the canal was in the heart of the Strip District (Ilisevich & Burkett, 1985). After 
the Mainline Canal, the Pennsylvania Railroad was laid through the Strip District, with 
Union Station located on 11th Street (Treese, 2003). The Pennsylvania Railroad was built 
in 1850s and ran along the Allegheny River and created another large depot area. The 
railroad phased out the canal because it was new technology (Pennsylvania State 
Planning Board, 1967). It was eventually taken out, but not until the early 1900s 
(Scarpaci & Patrick, 2006). 
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The Strip District was very influential in the Civil War; there was a training camp 
was set up around 30th Street and the soldiers were given shacks to sleep in and straw as 
bedding. They were trained without guns for three months, and when they did get guns, 
they were old and outdated. Even though the camp didn’t have the best living quarters, it 
grew big enough to assume federal status in 1861 (Fox, 2002).  

These are only a few of the interesting pieces of information. There are also vast 
amounts of interesting things about the people of Pittsburgh and how they lived. Some of 
the most interesting stories are on how the construction of mills in the Strip District 
changed people’s lives and how drastic that change was for some. 
 Researching the Strip District and Pittsburgh was fun and interesting, even though 
it was not always the simplest of things to research. In the beginning, my research was 
done using the computer to run searches and through the Robert Morris University library 
and databases within. At first, finding information for my topic was extremely difficult 
forcing me to change my search terms an exorbitant amount of times and still coming up 
short. This lack of information in online databases forced me to move to the book stacks 
of the Robert Morris University library to find any tomes on the subject. Information on 
the subject was so vast in the book stacks so, following this idea, visits were made to the 
Altoona Public Library. They have a room dedicated to Pennsylvania history, with many 
books on the railroad and mills. These libraries helped me a lot in the search for 
information on a time period that didn’t seem well documented. The major problem with 
the research was that information was scattered through old books on the whole area of 
Pittsburgh. This caused hours of searching through books for a paragraph, three sentences, 
or even a few words about the Strip District. There was nothing that only focused on the 
Strip District and my goal was to remedy that.  

Telling the story of the Strip District through film came to mind as a creative way 
to share this information. A documentary seemed like the most viable answer because it 
is the best way to tell historical stories. Any other way would make it hard to really 
understand everything about the Strip District in a time period of much change. At first, 
the documentary was going to be a full-length documentary, like you would see on PBS 
or The History Channel and that’s how it was originally written. Then, part way in, it 
wasn’t working and led to a change in the layout of the documentary. After taking a 
closer look at it, there were seven major themes in my documentary, so it made sense to 
break up the whole piece into seven smaller pieces. These smaller pieces made more 
sense together than trying to create a full-length documentary that ran in chronological 
order. At the time, I had just gotten done with an internship with a production company 
that focused in museum and national park work. This sparked my interest and led me to 
design the documentary would be designed as a supplemental agent that would be placed 
throughout an imaginary museum exhibit on the Strip District. 
 To create the documentary, the first thing to do was to write a script. This script 
took about a semester of work to complete. Then, while reading the whole thing out loud, 
it didn’t seem flow like planned. So changes had to be made. This was when the 
realization came that there was more than one theme and splitting it into sections would 
help the flow. This choice of splitting the documentary into sections made it flow so 
much better and turned it into the documentary originally envisioned. Before, the script 
was jumping between ideas trying to keep things in chronological order, when events 
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were actually overlapping. Splitting it into sections helped make it more concise and 
easier to follow.  

The next step in my process was to find archival images that helped tell my story. 
Most of these images came from the Heinz History Center Archives. These took ages to 
find, but some really amazing images surfaced that help tell the story. After the images 
were found, it was time to create montages out of them. This took a while because the 
images next to one another could not move in the same direction. It was very tedious 
work. A major problem that surfaced was that there just did not seem to be enough 
images to fill the content.  

After the realization that there may not be enough images, a decision had to made 
of what to do. At the same time, the documentary felt dry and incomplete. It was hard to 
remedy this problem and then it dawned on me that what it needed was real people 
talking about how life was. While, obviously, that couldn’t happen, writing in 
“testimonial/reenactment” sections was the next best thing. The first “testimonials” 
written were from the viewpoint of the mill workers and the housewives. It sounded great 
and the piece was definitely crying for more. There were quite a few other places 
throughout the script that could benefit from a first-person point of view on the 
information. After that was complete, the search for actors started. There were 13 people 
filmed, all of who are involved in the Colonial Theatre program and it took two days in 
the insert studio in the Academic Media Center. This was the perfect space for the 
testimonials. Only one light was used and the actors were set up in front of a gray 
background. The set up created this spotlight effect that went with the mood of the film 
well: somewhat dark and reflective. 

Another thing tackled with this project was animation. The choice to create 
animations came from the want to give the audience an idea of where these things were 
happening in relation to the rivers and the Point of Pittsburgh. First of all, animation is 
not my strong suit, so learning how to do make certain things happen was difficult. The 
animations were originally going to be more prevalent throughout the documentary. 
Instead, the decision was made to cut a lot of them out of my final project because it was 
too much for me to undertake according to my skill level. The first step was the creation 
the map for the animation using Photoshop. This was troublesome because a flat image 
was not giving me the desired look. The other option was using pictures, which worked 
very well. When the images were brought together, it looked completely different than 
the original plan. This caused me to have to manipulate the images to create the desired 
look. After tackling that, the next thing to do was to import all of the layers into Adobe 
After Effects and animate all of them. It took an extremely long time and was very 
complicated. Working on the animations on my computer created a lot of difficulties 
because my computer is not powerful enough. This forced me to utilize the school 
computers, which were powerful enough.  Realizing that my skill level and computer 
were not up to the things originally pictured in my head was slightly defeating, but it 
didn’t stop me. 

Along with all of these other assets used, there was also video filmed on my own 
experiences on the Strip District. Driving and walking through the Strip District gave me 
lots of images of vendors on the sidewalks, the side streets, a man playing a trumpet 
down a side street, and many other things. I also was granted permission to go into the 
Heinz History Center and film in their Civil War exhibit before it was taken down. This 
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footage helped me vastly when it came to editing. All the footage captured was with my 
Nikon DSLR. This exercise helped me learn the ins and outs of my camera while filming 
this project, changing settings and trying different things to get the image to look nice. It 
was a great way to learn even more about my camera and filming in general. 

One of the parts of this project that was fun, even though it was time consuming, 
was crafting the audio. The Academic Media Center has many CDs available to students 
to pull music from without infringing on copyright issues. There were a few CDs that 
were perfect for the project. The music tracks pulled gave the overall piece more depth 
and helped it to flow better. Along with the music tracks, I also added sound effects in 
under some of the testimonials. This gave those sections the sense of being somewhere 
else and helped make them more real. The audio was very time consuming and hard to 
figure out. It sounds one way in the headphones and another through speakers. It took 
quite a few fixes to audio levels to make them work correctly. 

While this process has been long and frustrating at some points, there has been a 
lot learned about my craft and about myself through this project. The animation part of 
the project was the hardest part of the whole process, with the script writing a close 
second. Animation and script writing were not my most polished sections of filmmaking, 
but after spending so much time working with them my comfort level has increased 
greatly. Learning how to write a proper documentary script will help me later in my 
career, as my hope is to go into documentary filmmaking. Learning how to fix writing 
and make things flow was a struggle throughout my college career and it has greatly 
improved due to this project. Also learning a lot about editing will be important in any 
type of filmmaking career that I may pursue. 

For this project, I learned new editing software I had never worked with before. I 
had previously worked in Final Cut Pro, but had been having a lot of trouble with it. So 
the switch was made to Adobe Premiere to edit, hoping I would not have as many 
problems. This turned out to be a successful move. Adobe Premiere granted me a lot of 
freedoms Final Cut Pro had taken away since the newest version came out. There were no 
file management issues and it was a lot easier to work between programs, since I was 
utilizing other Adobe Creative Suite programs. This switch to a new software provided 
me with the ability to succeed in producing this documentary. This is also a very big help 
when looking for jobs, since I am now comfortable working with two out of the three 
editing software used in the professional world.  

Learning how to create a viable schedule and how to log everything that needed to 
be done were two skills I polished throughout this experience. Another skill polished was 
figuring out how many montages of pictures and how many map sequences were needed. 
The decision had to be made of how long they needed to be, what assets would be 
necessary, and where in the project they would go. This type of organization helped me 
immensely to not become overwhelmed or bogged down in due dates and allowed me to 
deal with was at hand and do it in a timely manner. This allowed me to sit down and go 
step-by-step and check things off as they were completed and it made things run a lot 
smoother. 

This experience has made me appreciate my craft and where I live. This 
documentary has been in the back of my mind for a while and it makes me extremely 
glad I chose to use the Strip District as the topic. Not being from Pittsburgh, learning 
about the rich history in the area and about the Strip District, really opened my eyes to the 
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beauty of the area and at what cost that beauty came from. Without the steel mills in the 
Strip District and surrounding areas, Pittsburgh would not be anything like we know it 
today. It’s possible that Pittsburgh could not exist today. However, the fact that it does is 
astounding and something to be celebrated. The Strip District was crucial in the 
formation of the city we know today and the fact that there’s little written about it, and 
what is written is scattered through many books, is somewhat of a slight. Because of my 
growing love for the Strip District, giving it the recognition it deserves is not only right, 
but also needed. 

The process of creating a thesis was an amazing learning experience. Not only did 
it help build my research skills, it also helped refine my filmmaking skills. Tackling such 
a big project will be beneficial to me in years to come; knowing the effort it takes to 
create something like this. Throughout every aspect of the process, there were difficulties 
to overcome including finding information, finding images, learning new editing software, 
and refining my animation skills. When there wasn’t enough information for one topic, 
another had to be proposed and in a short amount of time. The information found led me 
to a topic that has become very dear to my heart and deserves to be talked about. The 
Strip District has been influential throughout history and deserves to have at least some of 
its history all in one place. That was my goal with this project: to bring a part of the Strip 
District’s written past into one centralized place and being a film major, a documentary 
seemed to be the best way to tell the story. This twenty-minute documentary is 
informative, thought provoking, and fills a hole in research, hitting all of my projected 
goals for this project. 
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Abstract 
In this paper, I explore the relationship between changes in the income tax rate and 

government revenue at the state level using aggregated data between 1991 and 2008. Based on a 
time series regression of the continental United States, the data suggests that income tax rate and 
government revenue are negatively correlated. Additionally, the overall health of the economy, 
as indicated by measures such as per capita income and unemployment rate, is shown to be an 
important indicator of government revenue. Based on my results, I suggest that the negative 
correlation between income tax rate and government revenue is a product of the competition 
among governments for increasingly mobile citizens. Additionally, it is much more beneficial in 
the quest to increase government revenue to pursue policies that lead to economic prosperity for 
constituents rather than to manipulate the income tax rate to maximize intake among taxpayers. 
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Introduction 
When asked about his future with the Golden State Warriors in October 2013, center 

Andrew Bogut answered reporters with refreshing honesty, providing insight into the mindset of 
a player set to make millions of dollars. Among his many basketball related considerations, 
Bogut also mentioned some of his financial incentives – in this case, the disincentive he had to 
re-sign with the Warriors considering California’s state income tax rate, the highest the country 
(Howard-Cooper, 2013). These incentive packages connected with teams (which the teams have 
no control over) are subtle but important factors in signing decisions. Even Lebron James must 
have considered the over five million dollars of salary to state income taxes he stood to lose in 
2010 had he chosen to resign with the Cleveland Cavaliers (due to Ohio’s 5.925% state income 
tax, plus Cleveland’s additional 2% city income tax) rather than sign with the Miami Heat (and 
Florida’s 0% state income tax) (Rovell, 2010). 

Since federal income tax was first implemented in 1913 (Terrell, 2012), it’s grown to 
become the primary source of government funding. Given the examples above of tax payers with 
mobility, such as Lebron James, choosing to leave locations with unfavorable tax conditions, 
what is the proper balance between maintaining healthy revenue streams through income taxes 
while not placing rates high enough to chase away these mobile tax payers? While some studies 
have examined individual tax optimization and the decision making process, few have examined 
the same processes from the view of a government attempting to maximize revenue. With each 
income tax rate decision, the government is sending signals, both passively and actively, to 
current and future tax payers about the costs of living within its jurisdiction. Each government is 
implicitly competing against other governments to maximize its tax base via the limited resource 
of citizens. This concern has become increasingly relevant as more jobs become connected to the 
internet as opposed to a physical location, and it follows that  workers doing that work are not 
bound by physical location can “vote with their feet” and choose to live in what they find to be 
the most desirable tax conditions. The question for government policy makers has become “how 
do you properly balance trying to increase tax revenues while still attracting new tax payers and 
retaining current ones in a world that is becoming increasingly mobile”? In this paper, I examine 
cross sectional tax and demographic data at the state level between 1991-2010 in an attempt to 
draw conclusions of how best to structure tax data to maximize tax revenue. Using a pooled-time 
series regression model, I examine the state data and extrapolate the findings into general 
principles that federal policy makers could consider to maximize tax revenue in the future. 
 
Literature Review 

General tax policy and behavior is one of the most widely covered subjects in economics. 
While many studies attempt to color very detailed pictures of tax behavior with varying amounts 
of success, there are several key pieces of information about taxes on which most would agree. 
Most importantly, we know that taxes affect the decision making of those paying the tax – be 
they in the form of property taxes (Johnson and Walsh, 2009) or yacht taxes (Salpukas, 1992). 
For the purposes of this study, I looked primarily at literature related to two fields: taxpayer 
mobility and tax revenue and rate optimization. 

Taxpayer mobility is used to describe two unique attributes of a citizen: physical mobility 
describes the ability of a citizen to relocate to a new location to avoid or reduce tax obligation 
while income mobility describes the ability of a citizen to move up society’s socioeconomic 
ladder (this ability can be defined uniquely in each study, but generally divided into movement 
between income quartiles – this method is used by US Treasury reports [2007]).  
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Both forms of mobility and tax rates are in theory closely related, as citizens higher on 
the socioeconomic ladder are able to leverage their excess capital into a greater ability to 
physically relocate in comparison to those lower on the socioeconomic ladder. Those higher on 
the socioeconomic ladder tend to be more likely to be price setters in the job market – utilizing 
their increased level of skill (as shown by their increased compensation that has led to more 
capital in their possession) to relocate to desirable areas. This ability to price set is also a 
reflection of a smaller pool of workers with equivalent skills. In contrast, those lower on the 
socioeconomic ladder, presumably with less skill and capital, become price takers in the job 
market, forced to go wherever a job is located due to the abundance of replacement level labor.  

 Increased ability to physically relocate among a tax paying population should lead to a 
lower tax rate via application of Adam Smith’s invisible hand principle to governmental policy; 
taxing physically mobile citizens at a rate they determine to be too high will cause them to use 
their mobility to relocate to more favorable tax conditions. However, similar to businesses 
unable to sustain themselves at low prices despite high sales volume, adopting a tax rate that is 
too low to attempt to attract new citizens or appease current ones can prevent a government from 
providing necessary public goods, and again drive customers/citizens away to governments 
providing more for their citizens. This principle is explored implicitly by Johnson and Walsh 
(2009) concerning property taxes. They found that local property tax levels significantly affected 
the decision surrounding purchases of vacation homes, and that the level of tax affected the 
number of homes up for sale. Hendricks (1999) also explored this principle by examining the 
competition between governments for citizens using a modeling based on tax policy and transfer 
payment policy. Hendricks found that as the poor become increasingly mobile, the use of a 
progressive tax became increasing more effective at meeting governmental goals of 
redistributing income across citizens. In contrast, the use of transfer payments showed the 
opposite relationship– the less mobile the poor, the more effective direct transfer payments were 
at redistributing income.  
 Income mobility is also very important. In America, income mobility has generally 
increased historically, enabling citizens to slowly diversify their held assets, a common form of 
tax manipulation, as many assets are taxed at different rates. (Carroll, Joulfaian, Rider, 2006). 
According to Carroll, Joulfaian, and Rider, in the period between 1979 and 1995, income 
mobility increased for all income quintiles. They cite that nearly one half of all members of the 
bottom income quintile were able to move up the next quintile of income as evidence to support 
this claim, indicating they achieved a greater level of financial mobility. A 2007 Treasury report 
found similar indications of strong upward movement between 1996 and 2005 (US Department 
of the Treasury, 2008).  

In a study of property taxes and elderly homeowners, those argued to be most affected by 
increased property taxes due to their limited income, Shan (2008) found that a $100 increase in 
property taxes was associated with a .73 percentage point increase in the two year mobility rate. 
This correlated to an 8% increase from the standard two year mobility rate of 9%, indicating that 
in some cases, those with valuable assets (in this case, the homes of the elderly) are not restricted 
in their mobility by increased taxes. This may be due to the innate value of their taxable assets as 
opposed to any increase in mobility granted by taxes. Essentially, although the elders typically 
hold smaller amounts of liquid assets, their non-liquid assets, such as property, as a whole tend to 
have higher value on the market, thus enabling the elderly to leverage valuable assets into 
mobility if necessary. 
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Because of mobility issues, it becomes necessary for governments to pursue optimal tax 
rates. The optimal tax rate could be defined using several different criteria such as the rate that 
raises the greatest tax revenue or the rate which raises enough revenue to prevent a budget 
deficit. The most commonly known explanation of tax optimization is the Laffer curve, which 
graphs tax rates against tax revenues to attempt to determine an optimal tax rate (Laffer, 2004). 
Laffer attempted to create a theoretical framework within which one could suggest tax rates 
which would maximize government revenue. However, tax optimization is often not as simple as 
merely acquiring the most revenue. Given previous research that suggests that the tax code 
directly affects the way businesses are structured – meaning that business will restructure as 
necessary to minimize tax obligation (Luna and Murray, 2010), merely attempting to blindly 
maximize revenue could easily lead to unforeseen consequences in the private sector. 

Beyond determining the tax rate, it is also important to determine what you choose to tax. 
Different taxes cause people to react differently. Those who argue that the income tax should be 
lowered often argue for an increase in consumption or value added manufacturing tax in its stead 
(Wessel, 2013), so that all citizens have an incentive to work and provide economic value. 
Although tax incentives have been found to be less effective than direct subsidies in achieving 
societal goals, they do still change behaviors (Surrey, 1970). 
 
Tax Data 

It was advantageous to look at state government policy in order to increase the amount of 
data available1. Comparing states also allows mobility to factor into the model more directly, as 
it is much more practical to move to a new state as opposed to a new country when tax policy 
changes, allowing for more obvious changes from year to year when policy changes occur. I 
began building the model by identifying the key variables. I identified income tax revenue as my 
dependent variable, with income tax rate as the primary independent variable. After determining 
unique demographic attributes that would differentiate each state economically, such as total 
population, per capita income, party of the governor, total tax revenue, and total government 
spending were added as central variables in the model. Population was noted to be especially 
relevant, as states with large populations are more likely to collect higher income tax revenues 
regardless of the income tax rate due to the larger amount of taxable incomes. After 
consideration, state GDP and percentage of population over age 65 were added to the model 
prior to the first modeling. State GDP was added as an attempt to potentially differentiate 
between large and small scale economies, whereas the percentage of the population over age 65 
was designed to show differences between states more likely to need to collect money to fund 
transfer payment programs, which are most commonly aimed at senior citizens. After running an 
initial modeling of data, it was determined that another tax rate was needed to act as a counter 
balance to movements in income tax rate, as it is not the sole means through which governments 
collect income. It was hypothesized that if the income tax rate was lower, governments must 
replace potential revenue in other forms of taxes, as to the government, any tax revenue created 
should be of equal value to another. For the purposes of this study, the most logical tax to 
compare to was sales tax, as common arguments opposing income taxes view raising sales tax 
rates (or more accurately, creating or raising a consumption tax) as an adequate substitute for 
lowering income tax to make up for any perceived lost tax revenue (Wessel, 2013). 

1For years with changing data (i.e. the income tax rate was raised on May 31 of the year), the data that was used for 
the greater part of the year was used for the entirety of that year in the regression analysis.  
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To examine these relationships, I used a pooled time series regression analysis to 
examine data from 1991-2008. The variables included in my regressions, along with sourcing, 
are listed below: 

 
 

Variable Expected Relationship to 
Government Income Tax 
Revenue 

Source 

party of the governor 
(D=1, R=0) 

+ Public Record 

per capita income + Bureau of Business and Economic 
Research, University of New Mexico2 

Population Growth + Census Bureau3 

Sales tax rate - Book of the States (1970-1971 through 
2010) 

income tax rate + The National Bureau of Economic 
Research 

unemployment rate - Bureau of Labor Statistics 

percentage of the 
population over age 
65 

+ Census Bureau 

 
 Most variables seemed to have a relatively clear expected relationship with income tax 
revenue. Per capita income, population, and state GDP all could be expected to correlate 
positively with income tax revenue, as tax revenue should rise when the economy is doing well 
and many new citizens are coming into existence. Unemployment rate would then be expected to 
correlate negatively, as a high rate indicates a poor economy. Sales tax rate, as an expected 
substitute for income tax rate, was also expected to show a negative correlation. While initially 
counter-intuitive because many senior citizens have fixed incomes, an increase in the percentage 
of population over age 65 was expected to show a positive correlation was expected based on 
Johnson and Walsh’s 2009 study of the elderly and property taxes, supported by the logic that as 
healthcare becomes better, more workers are working past 65, and older workers tend to make 
more, thus generating more in income taxes.  The income tax rate and party of the governor were 
seen to be related to but have an unclear relationship with income tax revenue. Both ultimately 
show the influence of politics on tax revenue. Because Republicans are generally associated with 
lower tax rates, and Democrats are generally associated with higher tax rates, depending on the 
findings of the model in regards to income tax rate, the relationship between party of the 
Governor could conceivable be related to income tax revenue in either direction. 

 
 

2 This study chose to measure income tax rate with the highest marginal tax rate in each state. 
3 All Census Bureau data was obtained through direct correspondence with the Bureau. For more information about 
how to acquire this data from the Bureau or about the specific data used in this project, please contact the author at 
awost1@mail.rmu.edu.  
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Results 
 To test for relationships between variables, a pooled time-series regression technique was 
used, based on the following function: 

Income Tax Revenue = f(income tax rate, population growth, party of the  
governor, per  capita income, % of population > 65, sales tax rate, unemployment rate) 

The first regression included observations of all fifty states from the years 1991-2008 using 
income tax revenue as the dependent variable. Results can be found in Table 1.  

This first regression established several key things. The R-square statistic of .928465 
(adjusted R-squared of 0.928378), established the model as a good fit for the data in question. 
There were no highly erratic or unexpected results. Population growth showing a negative sign 
was the only non-expected outcome. However, this is not alarming in the overall scheme of the 
model because 1) the corresponding T-stat is low and 2) the growth rate of a population is 
heavily a function of the birth rate. The higher birth rate produces more citizens but lowers the 
percentage of citizens who pay taxes (as most newborns won’t contribute to tax collections in 
any real way for a minimum of twenty years), thus causing a higher population growth to 
seemingly lower government income tax revenue. Additionally, tax deductions associated with 
children are available on income tax filings. 

 
Table 1. Basic Regression results on Total Income Tax Revenue (1991-1998, 50 states) 

Variable Coefficient (T-Stat in parentheses) 

Income Tax Rate -479945* 
(-12.2820) 

Per Capita Income 433.9599* 
(101.5132) 

Unemployment Rate -280476* 
(-17.4859) 

Party of the Governor 100511.1* 
(2.4743) 

Population Growth -354369.3 
(0.8440) 

Citizens over age 65 2337906* 
(30.1968) 

Constant 15532745 
(6.2958) 

N 950 
R-square 0.928 
Adjusted R-square 0.928 
* Significant at 1% level 
 
 This first regression established several key things. The R-square statistic of .928 
(adjusted R-squared of 0.928) established the model as a good fit for the data in question. There 
were no highly erratic or unexpected results based on initial expectations of the model. 
Population growth showing a negative sign was the only non-expected outcome. However, this 
could be easily explained because the growth rate of a population is heavily a function of the 
birth rate. The higher birth rate produces more citizens but lowers the percentage of citizens who 
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pay taxes (as most newborns won’t contribute to tax collections in any real way for a minimum 
of twenty years), thus causing a higher population growth to seemingly lower government 
income tax revenue. 
 After this initial regression, some adjustments to the model were made. First, the sales tax 
rate was added as a control variable. Sales tax rate was added as an attempt to counter balance 
changes in income tax rate, as well as to account for changes in the tax laws of states with no 
income tax rate. It was assumed that sales tax could function as an imperfect substitute for 
income tax rate, and thus should be negatively correlated with it. Secondly, Hawaii and Alaska 
were excluded in this regression; Hawaii was deemed to be too unique geographically which 
leads to unique purchasing conditions not seen in any other jurisdiction, while Alaska’s unique 
riches in the natural resource of oil allow to pay dividends to residents of the state each year 
(D’Oro, 2013), as well as allowing the state to not have either an income or sales tax. These 
omissions are typical in other studies using cross-sectional state data. The results of this second 
regression can be found in Table 2. 
 

Table 2. Basic regressions results on Total Income Tax Revenue (1991-2008, 48 states) 
Variable Coefficient (T-stat in parentheses) 
Income Tax Rate -592244.9* 

(-14.8538) 
Per Capita Income 415.7289* 

(199.8706) 
Unemployment Rate -348370.3* 

(-22.7910) 
Party of the Governor -76753.89** 

(-2.3077) 
Population Growth -1524854* 

(-9.58827) 
Citizens over age 65 2806157* 

(35.4266) 
Sales Tax Rate  2273605* 

(43.7335) 
Constant 15532745* 

(6.2958) 
N 912 
R-square 0.931 
Adjusted R-square 0.931 
* Significant at 1% level  
** Significant at 5% level 
 

At this point, the model appears to be relatively sound. The sign of three of the variables 
were properly expected (per capita income, unemployment rate, citizens over age 65) while two 
held signs that were not predicted but upon further exploration, produced logical results (income 
tax rate, sales tax rate). The final two variables were not clearly thought to swing either direction 
(party of the governor, population growth).  

The variable party of the governor tells an unclear story. In the first regression, it was 
positive and significant at 1%, indicating that democratic governors are linked to greater income 
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tax revenue. However, in the second regression after adding sales tax and removing Alaska and 
Hawaii, the party of the governor was negatively correlated with income tax revenue and 
significant at the 5% level, indicating that Republican governors are linked to greater income tax 
revenue. I am inclined to believe that this wild swing based on the removal of two states and 
addition of a variable probably indicates that party of the governor has little predictive power 
surrounding income tax revenue; rather each governor is a function of the economic climate 
during his term. 

The percentage of citizens aged 65 or older showed a positive correlation in both 
regressions as expected. However, this relationship isn’t all that it appears. The positive 
correlation with income tax revenue from those past the standard retirement age is potentially a 
symptom of an issue with the data set. Because the data set only spans back to 1991, it does not 
include spans of time during which not retiring at age 65 was rare. In the one hundred years since 
income tax was introduced in America, life expectancy has grown twenty years longer. I expect 
that if the data set were to be expanded, this strong positive correlation would regress towards 0. 
However, because life expectancy is expected to continue to increase, the small data set may 
actually be a benefit in projecting the long term tax implications of increasing numbers of those 
over age 65 – assuming some or all continue to contribute to tax revenue via working. If working 
past age 65 becomes commonplace, the model may actually underrepresent the positive 
relationship between the percentage of the population over age 65 and income tax revenue. 
 The relationship between sales tax rate, income tax rate, and income tax revenue is 
perhaps the most interesting relationship in the model. As expected, the model shows that each 
rate had a different relationship with income tax revenue. However, per the results in Table 2, the 
regression indicates that the sales tax rate is positively correlated with income tax revenue and 
the income tax rate is negatively correlated with income tax revenue, the exact opposite of the 
predicted relationships. This seems initially counter intuitive. However, after examination, it is 
actually an interesting case of how tax rate changes reflect the situation of the greater economy. 
Sales tax is most likely to be increased when total consumption spending is high, as the marginal 
value of increasing sales tax is lower if consumption spending is lower, and the risks of raising 
sales tax rates (notably a further decrease in consumption spending) are more substantial when 
consumption spending is on decline. Thus, if sales tax was a more dynamic rate, one would 
expect the rate to increase when consumption spending is high and decrease when consumption 
spending is low. Therefore, a higher tax rate can be seen as an indicator that the economic 
conditions in that country are good - and it would follow that more people are working and 
contributing to income tax revenue. The other measures of the health of the economy included in 
the model, per capita income and unemployment, similarly indicate that income tax revenue 
increases in a healthy economy; per capita income is positively correlated with income tax 
revenue, and unemployment rate negatively correlated, showing that as the unemployment rate 
decreases, more tax revenue is generated.   

 Meanwhile, the income tax rate isn’t as directly a function of economic health as sales 
tax rate. On some level, a firm will hire if the economy is strong, regardless of the corresponding 
income tax rate, and on some level a worker will work as long as he or she is being compensated 
in some amount greater than zero that is equal to each worker’s marginal value drawn from the 
work. However, when income taxes are high, workers are more incentivized to cheat the tax 
system. A waiter is more likely to underreport tips being taxed at 50% as opposed to 10%, a 
construction worker is more likely to prefer being paid under the table to avoid a 26% tax as 
opposed to a 6% one, and an accountant is more likely misrepresent or misappropriate income at 
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a tax level of 36% as opposed to 26%. At some point, the gains from avoiding these taxes 
become more valuable than the potential losses. Thus, it makes total sense that the income tax 
rate would be negatively correlated with income tax revenue. A lower income tax rate makes the 
marginal value of cheating the system smaller, and thus lowers incentives to cheat.  

Thus, if sales tax rate and income tax rate were both perfectly dynamic rates able to 
change at any time, it is likely that both would increase while the economy is trending upward, 
and both would decrease when the economy is trending downward. Therefore, although the 
initial inclusion of sales tax rate in the model was seen as a way to introduce a substitute tax, 
sales tax rate and income tax rate are actually insufficient substitutes of each other, as they are 
not reliable hedges against each other in order to maximize tax revenue. 

 
Limitations and future work 
 While I believe this paper presents an excellent starting point in the discussion of how to 
structure future tax policy in an evolving world with increasing mobility, it is by no means a 
completed work. There are several limitations to the study as currently completed that could be 
expanded in future work.  
 The primary way to enhance findings would be to increase the sample of time used. 
Although the eighteen years of complete data allow for nine hundred unique state level 
observations, in terms of economic history, this is a small sampling that only covers 
approximately 20% of the time income tax have been collected in the United States at the federal 
level, although states have inconsistently used income taxes as far back as the Civil War. 
Expanding back even ten years would give greater insight the relationship between income tax 
rates and revenue, but preferably an additional twenty to thirty years of data could be acquired, 
allowing the model to begin around the conclusion of the Vietnam War. I was limited in my time 
series due to my inability to find some data prior to 1991 – specifically unemployment data for 
individual states by year. The aggregated data needed to continue this project in a more 
expansive scope will require a significant data collection time requirement, one that even some 
major organizations readily admit is not reasonable for them to make4. Ideally, data would be 
able to be pieced together for as long as states have used income taxes as a form of revenue 
gathering, a roughly one hundred year time frame. 
 A second issue with this model as constructed is the existence of the federal income tax. 
Because this model compares state level data, it ignores the existence of federal data. By 
ignoring federal income taxes, the model ignores an influence on state level policies. In the case 
of income tax data, federal rates are much higher than state income tax rates. Compared to the 
highest federal tax rate of 39.6%, the average state rate of 5.15% is only a marginal influence on 
decision making. Even the highest state rate of 10.12% is relatively small in comparison.  This 
high federal tax rate generally forces state (and local) governments to maintain comparatively 
low rates and seek their revenue from other sources (such as sales taxes and property taxes). 
 
Conclusions 
 State income taxes are often a decision making factor in relocation decisions of 
individual citizens (Partnership for New York City, 2011). Thus, it is important for governments 

4 In my search for income tax rates for each state, I was told by several major tax research organizations that they 
would love to have the data I needed, but it was simply not worth committing the time to data mine written 
organizations of the data (such as the Book of the States). I can only imagine similar attitudes exist for other hard to 
locate data. 
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to understand how various policy changes will affect the revenue drawn from income taxes in 
order to structure systems that encourage citizens to relocate to the government’s jurisdiction 
without jeopardizing the government’s ability to supply necessary public goods. The balancing 
act required of governments in this respect can be clearly seen on the state level, where various 
state governments often exist as realistic substitutes for each other to citizens. The model in this 
study suggests that this balance can be struck promoting a healthy economy through policies 
outside the realm of this study (such as promoting a healthy private business and banking 
sectors) while simultaneously lowering the income tax rate in order to attract new citizens. A 
robust economy will create many job opportunities on which income taxes can be levied, while 
the income tax rate reduction removes incentives for workers to cheat the tax system and 
encourages the relocation of workers from harsher taxing jurisdictions, ultimately resulting in a 
larger tax base from which to draw the incrementally smaller rate.   
 Aligning individual incentives to relocate to a jurisdiction is ultimately the most powerful 
way to increase tax revenue. Although a 100% income tax rate would perfectly capture all 
income generated in a jurisdiction, no one would suggest it because it is obvious that no one 
would sanely choose to live in a jurisdiction capturing all income via taxes. However, less 
obvious are the connections between marginal changes in tax rates – the difference between 5% 
and 6% rates. Based on this model,  as policy maker, the most effective way to increase revenue 
is to lower income tax rates – or more accurately, to align individual incentives in such a way 
that your jurisdiction is attractive for a tax payer to live in and contribute to the tax base. Because 
each individual is better off paying incrementally less, each individual is incentivized to live in 
your jurisdiction, and the vast reach of the tax base can compensate for the incrementally less 
revenue collected from each individual tax payer. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

250 
 



References 
Carlsen, F., Langset, B., & Rattso, J. (2005). The relationship between firm mobility and tax 
 level: Empirical evidence of fiscal competition between local governments. Journal of 
 Urban Economics, 58, 273-288. 
D’Oro, R. (2013, September 18). Alaska dividend: Oil revenue means $900 for each resident. 
 Christian Science Monitor. 
Giertz, S., & Tosun, M. (2012). Migration elasticities, fiscal federalism, and the ability of states 
 to redistribute income. National Tax Journal, 65, 1069-1092. 
Hendricks, J. (1999). The consequences of labour mobility for redistribution: Tax vs. transfer 
 competition. Journal of Public Economics, 74(2), 215-234. 
Howard-Cooper, S. (2013, October 16). Warriors, Bogut begin negotiations. NBA.com.  
Johnson, E. B., Walsh, R., & National Bureau of Economic Research. (2009). The Effect of 
 Property Taxes on Location Decisions: Evidence From the Market for Vacation Homes. 
  Cambridge, Mass: National Bureau of Economic Research. 
Kondah, K., & Yabuuchi, S. (2012). Unemployment, environmental policy, and international 
 migration. Journal of International Trade & Development, 21(5), 677-690. 
Krieger, T., Lange, T. (2008). Education policy and tax competition with imperfect student and 
 labor mobility. Center for International Economics (Working Paper Series). 
Luna, L., & Murray, M. (2010). The effects of state tax structure on business organizational 
 form. National Tax Journal, 63, 995-1021. 
Partnership for New York City (2011, February). Can New York depend on a “millionaire’s tax” 
 to solve the budget crisis?. Retrieved from http://pfnyc.org/reports/2011-Personal-
 Income-Tax.pdf. 
Rovell, D. (2010, July 8). Lebron can make more with the Heat than Cavs. CNBC.com 
Salpukas, A. (1992, February 7). Falling Tax Would Lift All Yachts. The New York Times. 
Shan, H. (2008). Property taxes and elderly mobility. Finance and Economics Discussion  Series  
 2008-50, Board of Governors of the Federal Reserve System (U.S.). 
Simula, L. &Trannoy, A. (2011). Shall We Keep the Highly Skilled at Home? The Optimal 
 Income Tax Perspective. CESifo Working Paper Series No. 3326. 
Surrey, S. (1970). Tax incentives as a device for implementing government policy: A 
 comparison with direct government expenditures. Harvard Law Review, 83(4), 705-738. 
Terrell, E. (Compiler).(2012). History of the US Income tax. The Library of Congress. Retrieved 
from http://www.loc.gov/rr/business/hottopic/irs_history.html. 
United States Census Bureau. (2013). Government Finances. [data file]. Retrieved from  
 http://www2.census.gov/pub/outgoing/govs/special60/ 
United States Department of the Treasury. (2008). Income Mobility in the U.S. from 1996-2005. 
 Report of The Department of the Treasury. 
Wessel, D. (2013, November 25). Tax professor pushes plan to tax consumption. Wall Street 
 Journal. 
 
 
 
 
 
 
 

251 
 

http://www.loc.gov/rr/business/hottopic/irs_history.html
http://www2.census.gov/pub/outgoing/govs/special60/


 
 
 

252 
 



 
 
 
 
 
 
 
 
 
 

Restless Legs Syndrome in Pregnancy: 
A Systematic Review 

 
 
 
 

Carley Padgett 
 
 

Advisor: Nadine Englert 
 



 
 

254 



Abstract 

This systematic review examines the prevalence and current treatment options of restless 
legs syndrome in pregnancy and makes recommendations for future practice by analyzing 
twenty-one, peer-reviewed, scholarly research studies. Restless legs syndrome is a disorder 
manifested by the strong urge to move one’s legs often accompanied by paresthesia that is 
alleviated only by movement. Restless legs syndrome can manifest idiopathically or as a result of 
a condition such as pregnancy. Pregnancy-induced restless legs syndrome is expressed in about 
thirty percent of pregnant women with worsening symptoms in the third trimester. Affected 
pregnant women are often undiagnosed due to the transient nature of the disease. Subsequently, 
treatment is often bypassed for lack of a diagnosis. When treatment is used, it includes 
nutritional therapy, heat, massage, relaxation, and some pharmaceuticals. Recommendations for 
future practice include the following: identification of risk factors, correct diagnosis of the 
disease with reassurance of low risk to the fetus, increased folate intake, relaxation techniques 
including distraction, massage, and heat, and pharmacological measures with extreme caution for 
cases that could produce potential harm to the mother or fetus.  
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Introduction 
Definition 
 Restless legs syndrome is a neurologic disorder characterized by a desire and urge to 
move the legs usually including a tingling or paresthesia which is intensified by rest and the 
evening hours. It is usually relieved by movement. Restless legs syndrome (RLS) has been 
documented and studied intermittently for hundreds of years but has still yet to be eradicated or 
fully understood. K.A. Ekbom and Karl Ekbom Jr. became the seminal authors, when they 
condensed the symptoms of restless legs syndrome and named the disease (Ekbom & Ulfberg, 
2009). Despite their attempts to elevate awareness, restless legs syndrome remains an elusive 
disorder.  
 
Diagnostic Criteria 

The diagnostic criterion that is used includes the following: the strong urge to move the 
legs which may include paresthesia, the urge to move or paresthesia begins or worsens while 
resting, the urge to move or paresthesia is partially or totally relieved by movement, and the 
symptoms are worse in the evening or at night (Allen et al., 2003). 

These diagnostic criteria apply to both primary restless legs syndrome, idiopathic, and 
secondary which is caused by another factor such as pregnancy (Sethi & Mehta, 2012). 
Unfortunately due to the transient nature of restless legs syndrome in pregnancy, it often is 
under-diagnosed. Diagnosis may also be difficult due to the sudden onset in the third trimester.  
 The symptoms concern patients, but doctors are overlooking them as transient and of no 
consequence (Manconi et al., 2004b; Telstad et al., 1984; Goodman, Brodie, & Ayida, 
1988).While the symptoms may be transient, they are severely uncomfortable. Women are also 
experiencing other complications, such as shortness of breath, dependent edema, and fatigue, 
which makes these symptoms even more unbearable and complicate diagnosis. Furthermore, 
restless legs syndrome is a sleep disorder, thus if left untreated, it can lead to either long and 
exhausting vaginal deliveries or operative delivers which can be harmful to the woman and the 
fetus (Hensley, 2009). 
 
Purpose 
 The purpose of this study is to review current and relevant literature related to the prevalence 
and treatment of restless legs syndrome manifested during pregnancy through a detailed analysis 
of the present research.  
 
Methodology 

This study is comprised of journal articles written between 1980 and the present. Twenty-
one research studies met the selection criteria and were included in the systematic review of 
literature. The studies included patient sample sizes ranging from 2 to 16,528. The studies were 
all published in peer-reviewed journals and obtained from searches on various databases 
available in the Robert Morris University online library. The databases include EBSCO host and 
Proquest. There were three categories of searches done that encompassed different levels of 
detail. The initial search was broad using the keywords “Restless Legs Syndrome.” The majority 
of these articles were not included, but it established a basis of the disease. The next more 
detailed search encompassed the words “Restless Legs Syndrome” and “Pregnancy.” These 
research articles provided the most information for the study. The final search was done with the 
keywords “Restless Legs Syndrome”, “Pregnancy”, and “Treatment.” This resulted in any 
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remaining pertinent journal articles. The information was then compared, contrasted, and 
synthesized to produce a discussion of best practices for treatment of restless legs syndrome in 
pregnancy.  
 
Risk Factors 

While the etiology of restless legs syndrome is still widely unknown, there are many risk 
factors that have been identified that potentially correlate with a woman’s contraction of RLS 
symptoms during her pregnancy.    
 
Demographics 

According to a study involving 4,310 participants, women in general were twice more 
likely than men to experience symptoms of RLS. Concomitantly, this study verified that as 
women increase in age, their probability of developing RLS augments (Berger, Luedemann, 
Trenkwalder, John, & Kessler, 2004). Often in parallel, primiparous or multiparous women 
significantly acquired symptoms of RLS more than a nulliparous woman (Neau et al., 2010). 
 
Preexisting Conditions 
 Conditions that were acquired before a woman’s pregnancy can greatly influence whether 
she will exhibit symptoms of restless legs syndrome. Balendaran, Champion, Jaaniste, and Welsh 
established a 42.1% chance that women that experienced growing pains will experience 
symptoms of RLS. Growing pains were seen to be a stronger predictor than family history or 
iron deficiency (2011). 
 Other conditions that increased a woman’s likelihood for RLS included conditions that 
already affected her sleep. Hensley deduced that women with central nervous system 
dysfunctions that affect the neurotransmitters that influence sleep will likely experience RLS 
symptoms during their pregnancies; however, the study lacked specificity of disorders (2009). 
More specifically, sleep apnea was detailed by Sarberg, Josefsson, Wiréhn, and Svanborg and 
shown to be an indicator of RLS symptoms later in pregnancy potentially due to the decreased 
quality of sleep which leads to the increased susceptibility to RLS symptoms (2012).  
 The chief preexisting conditions that lead to RLS symptoms are idiopathic restless legs 
syndrome and RLS symptoms in previous pregnancies. When a woman has previous idiopathic 
RLS, her symptoms are often exacerbated by pregnancy (Manconi et al., 2004b). Similarly, a 
study showed that out of 74 women that had experienced RLS symptoms in prior pregnancies, 
58% of them had a reoccurrence of symptoms with later pregnancies (Cesnik et al., 2010).  
 
Conditions Precipitated by Pregnancy 
 Since the anatomy and physiology of women is altered during pregnancy, some of these 
alterations can predispose women to symptoms of RLS. According to a study, increased stress in 
relation to pregnancy can induce symptoms of restless legs syndrome. Consequently, the 
increased stress as well as other negative symptoms of pregnancy such as gastric distress, 
increased weight gain, and difficulty breathing can lead to poor sleep quality which in turn 
makes women susceptible to RLS (Sethi & Mehta, 2012).  
 The chemical alterations made in pregnancy have also been linked to restless legs 
syndrome in pregnancy. Decreased hemoglobin and mean corpuscular volume were observed in 
women that exhibited RLS symptoms (Manconi et al., 2004a). The increase in prolactin and 
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estradiol has also been seen to play a potential role in the onset of symptoms (Sethi & Mehta, 
2012; Pereira Jr., Rocha e Silva, & Pradella-Hallinan, 2013). 
 
Chemical Imbalances 
 Physiological and pathophysiological chemical imbalances can also precipitate 
symptoms. A widely accepted risk factor of restless legs syndrome is iron deficiency. Pregnancy 
depletes iron which can affect movement (Bourjeily, 2009; Ekbom & Ulfberg, 2009; Hensley, 
2009; Neau et al., 2010). Converse to the opinions of most, some research suggests that a 
decreased folate level is even more indicative of RLS than a decreased iron level (Lee, Zaffke, & 
Baratte-Beebe, 2001). Likewise, women with RLS during pregnancy often had a lower ferritin 
than pregnant women without symptoms (Lee et al., 2001).  
 An undermodulation of thyroid hormone has also been identified as a possible predictor 
for RLS due to its effect on dopamine (Pereira Jr. et al., 2013). Since the dopamine works in the 
brain as a neurotransmitter that affects sleep and movement, any disruption can lead to potential 
symptoms of restless legs syndrome (Bourjeily, 2009; Pereira Jr. et al., 2013; Hensely, 2009). 
 
Prevalence  
 The occurrence rate of restless legs syndrome in pregnancy varies among studies. The 
most minimal percent was eleven (Ekbom & Ulfberg, 2009). Conversely, a study of 251 
postpartum women reported that 34% of them had experienced RLS symptoms during their 
pregnancy (Uglane, Westad, & Backe, 2011). Despite the variation, most studies found a 
prevalence rate within this range. Likewise, the vast majority of studies found either the origin of 
symptoms or a worsening of symptoms in the third trimester of pregnancy (Ekbom & Ulfberg, 
2009; Galdino Alves, Coin de Carvalho, Fausto de Morais, & Fernandes do Prado, 
 2010; Hensley, 2009; Ismailogullari et al., 2010; Neau et al., Sethi & Mehta, 2012). One study 
found that the prevalence rate of RLS symptoms increased from 0% at the time of conception to 
23% in the third trimester (Lee et al., 2001).  
 
Treatment  

Treatment of restless legs syndrome in pregnancy—if diagnosed—is different than in 
primary RLS. Its etiology is different; because it is transient in pregnancy and also solely in 
women (Berger et al., 2004). Also, many medications are contraindicated in pregnancy, and thus 
treatment must be creative (Thomas & Watson, 2008). For the least severe conditions, 
reassurance and education on the disease can be enough treatment for patients (Telstad et al., 
1984). If a patient knows what to expect, they are less likely to expatiate their symptoms with 
anxiety. Relaxation techniques have been effective in alleviating some symptoms and making 
sleep possible; these include: walking, taking a bath, flexing and extending the legs, and stopping 
strenuous activities prior to 4 pm (Telstad et al., 1984; Thomas & Watson, 2008). Nutritional 
changes can also affect sleep. When caffeine and chocolate were not consumed past the morning 
hours, women fell asleep more quickly (Hensley, 2009). Also, elimination of large meals before 
bed decreased symptoms of restless legs syndrome (Thomas & Watson, 2008). Furthermore, 
pregnancy depletes many vitamins in the body; supplementation of these vitamins (iron, folate, 
vitamin E, fiavonoids, and magnesium) aided women in their sleep hygiene: by allowing them to 
fall asleep faster and to reduce fatigue (Gaby, 2007). Specifically, iron is depleted from the body, 
thus a replenishment of iron in combination with vitamin C can alleviate symptoms of RLS 
(Ekbom & Ulfberg, 2009; Hensley, 2009). If relaxation techniques and nutritional altering are 
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unsuccessful, a limited amount of pharmacological options have been experimented with and 
proven somewhat effective. Carbamazepine was tested on two women who received instant 
relief of their symptoms, plus they did not experience any relapse of symptoms postpartum until 
after they ceased taking the medication (Telstad et al., 1984).  If there are no other options and 
the woman’s labor and delivery could be hindered by her restless legs syndrome induced 
exhaustion, then dopamine receptor agonists, opioids, anticonvulsants, or benzodiazepines could 
be used with extreme caution because of the potentially harmful effects to the fetus (Hensley, 
2009). 
 
Tabular Synthesis of Literature 
 The following table is a synthesis of the literature regarding the current understanding of 
risk factors, prevalence, and treatment options of restless legs syndrome in pregnancy.  
 
Table 1 Review of RLS Studies 

Author and 
Date 

Research 
Design 

Sample 
Size 

Variables Results 

Allen, 
Picchietti, 
Hening, 

Trenkwalder, 
Walters, 

Montplaisi 
(2003) 

Report of 
diagnostic 

criteria 

Synthesized 
information 

- Diagnostic criteria 
 

- Diagnostic criteria for 
RLS includes the 
following four things: 
1. Strong, 

overwhelming urge to 
move one’s limbs 
often accompanied by 
paresthesias 

2. Symptoms that are 
worse in the evening 
or at night 

3. Symptoms that are 
worse at rest 

4. Symptoms that are 
alleviated by 
movement 

Balendaran, 
Champion, 
Jaaniste, 
Welsh 
(2011) 

Questionnaire 
and Case 

Control Studies 

211 Pregnant 
Women 

- Prevalence of RLS 
- A history of  

growing pains  
- Awareness of RLS 

diagnosis 
- Consequences of 

RLS  

- Forty-seven women 
(22.5%) fulfilled the 
diagnostic criteria for 
RLS, and 12 of 47 
reported a previous 
diagnosis of RLS. 

- The PPV of past growing 
pains history for RLS 
was 42.1%. 

- Only 25.5% of women 
with RLS were aware of 
their diagnosis.  
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- Growing pains were 
more significant than 
family history. 

- RLS was seen to be the 
most common sleep 
disorder in pregnancy. 

- Restless legs syndrome 
often leads to operative 
deliveries.  

Berger, 
Luedemann, 
Trenkwalder, 
John, Kessler 

(2004) 
 

Cross-sectional 
survey with 
face-to-face 

interviews and 
physical 

examination 

4310 male 
and female 
participants 

aged 20 to 79 
years old 

- Gender 
- Parity 

- There was a 10.6% 
chance of restless legs 
syndrome as age 
increased.  

- Women were twice more 
likely to have RLS than 
men.  

- Increased parity increases 
the likelihood of RLS.  

Bourjeily 
(2009) 

Systematic 
Review  

Synthesized 
information 

- Folate 
- Iron 
- Medications 
- Reemergence of 

RLS in later 
pregnancies 

- Secondary 
idiopathic RLS 

- Folate deficiency may be 
linked to RLS symptoms 
in pregnancy.  

- Also, iron deficiency, 
dopamine disruption, and 
hormone imbalance have 
been related to RLS 
symptoms. 

- Levodopa has not been 
proven safe in pregnancy, 
and pramipexole and 
ropirinole have not been 
researched for RLS in 
pregnancy.  

- Benzodiazepines and 
opiates can be used with 
extreme caution for 
severe symptoms in 
which the benefits of the 
drugs outweigh the risk 
to the fetus or baby.  

-  Clonidine may be 
effective in pregnancy.  

Cesnik, 
Casetta, Turri, 

Govoni, 
Granieri, 
Strambi, 

Longitudinal 
follow-up study 
with interviews 

74 women 
who had 

experienced 
RLS 

symptoms 

- Secondary RLS 
symptoms during 
pregnancy 

- Current pregnancy 
- Idiopathic RLS 

- In women that had 
previously experienced 
secondary RLS 
symptoms, it reemerged 
in 58% of the women. 
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Manconi 
(2010) 

during 
pregnancy, 
133 women 
who had not 
experienced 

RLS 
symptoms 

during 
pregnancy 

symptoms - In the 133 women that 
had not experienced RLS 
during pregnancy, only 
3% had idiopathic 
symptoms later in life.   

Ekbom, 
Ulfberg 
(2009) 

Systematic 
Review 

Synthesized 
information 

- Iron 
- Vitamins 
- Resolution of 

symptoms 
- Time period of 

symptoms 

- The main cause of 
restless legs syndrome 
during pregnancy is iron 
deficiency.  

- RLS is most common 
during the third trimester.  

- Most symptoms resolve 
after delivery.  

- In review, anywhere 
from 11-26% of pregnant 
women were affected by 
RLS.  

- Oral or intravenous iron 
therapy was seen to 
alleviate symptoms. 

Galdino 
Alves, Coin 
de Carvalho, 

Fausto de 
Morais, 

Fernandes do 
Prado 
(2010) 

Cross sectional 
study with 

clinical 
diagnostic 
interview 

524 pregnant 
women in 

Brazil 

- Positivity for 
symptoms 

- Severity of 
symptoms 

- Primary or 
secondary RLS 
symptoms 

- Demographic data 

- The prevalence of RLS in 
pregnancy was seen to be 
13.5%; 90.1% were 
secondary symptoms.  

- The severity of 
symptoms was severe in 
53.5% of the women.  

- Most symptoms were 
seen in the third 
trimester, and 
demographic data did not 
affect the symptoms.  

Hennessy, De 
La Torre 
(2013) 

Systematic 
Review 

Synthesized 
information 

- Parity 
- Family History 

- Family history and 
personal history of RLS 
during previous 
pregnancies were strong 
predictors for RLS 
during pregnancy. 

Hensley 
(2009) 

Systematic 
Review 

Various 
studies were 
synthesized  

- Iron deficiency 
- Central nervous 

system 
dysfunction 

- Sleep disorders increased 
the rate of operative 
deliveries and longer 
labors.  
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- Dopamine  
- Leg cramps 
- Amount of sleep 

per night 
- Amount of 

awakenings per 
night 

- Medications 
- Nonpharmacologic 

treatments and 
adaptive lifestyle 
procedures 

- Rate of poor 
consequential 
labors 
 

- Etiologies of RLS 
include: dysfunction in 
the central nervous 
system, imbalance of 
neurotransmitters such as 
dopamine, and iron 
deficiency.  

- RLS differs from leg 
cramps during 
pregnancy. RLS affects a 
whole region, while leg 
cramps affect a specific 
location.  

- Treatment of RLS 
includes an increase in 
iron intake in 
combination with vitamin 
C.  

- Nonpharmacological 
treatment options for 
RLS include retiring and 
rising at the same time 
each day, avoiding 
strenuous activities after 
4:00 pm, avoiding 
caffeinated products and 
chocolate in the evening, 
taking a hot bath before 
bed, addressing concerns 
to a health professional, 
and engaging in handheld 
gaming devices.  

- Pharmacologic treatment 
includes dopamine 
receptor agonists, 
opioids, anticonvulsants, 
and benzodiazepines.  

- RLS affects about 26% 
of pregnant women. It is 
usually the most severe 
in the third trimester and 
usually resolves after 
delivery.  

- Women on prolonged 
bed rest should be treated 
thoroughly for RLS since 
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symptoms are most 
severe at rest.  

- If symptoms are seen in 
the upper limbs, a 
woman will need to 
creatively position a 
breastfeeding baby as to 
not aggravate RLS 
symptoms.  

Ismailogullari, 
Ozturk, 

Mazicioglu, 
Serin, 

Gultekin, 
Aksu 

(2010) 

Interview with 
structured 

questionnaire 

983 pregnant 
women 

- Course of 
pregnancy 

- Demographic data 
- Anthropometric 

data 
- Iron and vitamin 

supplements 
- Sleep habits 
- Current or 

previous sleep 
disorders  

- There were 103 out of 
983 women that 
complained of RLS 
symptoms. Of these 
women, 10.48% 
complained of symptoms 
3 times per month, 9.46% 
complained of symptoms 
7 times per month, and 
6.51% experienced 
symptoms 15 times per 
month.  

- Fourteen of the women 
had prior RLS, and 
eighty-nine of the women 
experienced RLS for the 
first time.  

- The variables that were 
tested showed that RLS 
was seen some but not 
significantly more often 
in women that were 
older.  

- Iron and folate 
supplements did not 
lessen the occurrence of 
RLS.  

- Forty- eight percent of 
women that experienced 
symptoms had their 
original symptoms in the 
third trimester.  

Lee, Zaffke, 
Baratte-Beebe 

(2001) 

Secondary 
analysis of a 
longitudinal 

study 

32 women - Folate  
- Ferritin 
- Iron 
- Time of sleep 

onset 

- The prevalence of RLS 
symptoms increased from 
0% in preconception to 
23% in the third 
trimester.  
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- Mood 
- Trimester in which 

symptoms were 
most severe 

- Women with lower folate 
and ferritin were more 
likely to experience RLS 
symptoms.  

- Reduced folate was seen 
more often in women 
with RLS than reduced 
iron.  

- Women with RLS had a 
longer time of onset 
before sleep and a more 
depressed mood state.  

Manconi, 
Govoni, De 

Vito, 
Economou, 

Cesnik, 
Casetta, 
Mollica, 
Ferini- 

Strambi, 
Granieri 
(2004) 

Face to face 
interview 

following labor 
1,3,6 months 

after birth 

642 
postpartum 

women 

- Hematologic tests 
- Iron 
- Folate 
- Prevalence in 

trimesters 

- Twenty-six percent of 
women were affected by 
RLS during their 
pregnancy.  

- It was most commonly 
seen in the third 
trimester, and most 
symptoms faded near 
delivery.  

- The subjects had low 
hemoglobin and mean 
corpuscular volume.  

- Iron and folate 
supplements were not 
seen to be significant.  

Manconi, 
Govoni, De 

Vito, 
Economou, 

Cesnik, 
Mollica, 
Granieri 
(2004) 

Systematic 
Review 

Various 
studies were 
synthesized 
to identify 

information 

- Occurrence of 
RLS and 
likelihood in each 
trimester 

- Iron and folate 
deficiency 

- Hormonal increase 
of prolactin 

- Previous primary 
RLS 

- Progesterone and 
estrogen changes 
in late pregnancy 

- Motor habit 
changes in 
pregnancy 

- Psychological state 
of pregnant 
women with RLS 

- The likelihood of 
experiencing restless legs 
symptoms increases two 
to three times more in 
pregnancy.  

- Eleven to twenty-seven 
percent of women 
experience restless legs 
syndrome at some point 
in their pregnancy; it is 
most common in the third 
trimester and usually is 
alleviated by delivery.  

- If primary RLS existed, 
pregnancy often worsens 
the symptoms.  

- Iron and folate use may 
not aid in the alleviation 
of RLS.  
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- Symptoms of RLS are 
often not recognized by 
healthcare a provider, 
which increases the 
likelihood of anxiety in 
pregnant women 
experiencing the 
symptoms.  
 

Neau , 
Marion, 
Mathis, 
Julian, 

Godeneche, 
Larrieu, 
Meurice, 

Paquereau, 
Ingrand 
(2010) 

Cross sectional 
questionnaire 

survey 

186 Pregnant 
Women 

- Family history 
- Previous 

pregnancies with 
RLS 

- Alleviation of 
symptoms after 
delivery 

- Estrogen 
- Iron 
- Trimester 

prevalence  
 

- Thirty-two percent of 
women were affected by 
RLS during the third 
trimester of their 
pregnancy.  

- A family history of 
pregnancy increases a 
woman’s likelihood of 
experiencing RLS. 

- Multiple pregnancies and 
iron intake during 
pregnancy were 
significantly associated 
with RLS during the third 
trimester.  

- RLS disappeared after 
delivery among 64.8% of 
the women, and by less 
than 2 weeks after 
delivery in half of them.  

- Increased estrogen during 
pregnancy increases the 
likelihood of RLS during 
pregnancy. 

- This improvement after 
delivery was not 
associated with the 
number of previous 
pregnancies, the RLS 
severity and iron intake 
during pregnancy, 
peridural anaesthesia, 
caesarean section 
delivery complications, 
newborn weight, 
breastfeeding, 
dopaminergic agent 
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intake after delivery, or 
with the absence of RLS 
before pregnancy. 

 
Pereira Jr. , 

Ramos Rocha 
e Silva, 

Pradella-
Hallinan 
(2013) 

Medical 
Hypothesis 

Various 
studies were 
synthesized 
to identify 

information. 

- Dopamine 
- Thyroid hormone 
- Thyroid 

stimulating 
hormone 

- Peripheral 
somatosensory 
system 

- Estradiol 
 

- Evidence suggests a 
correlation between an 
undermodulation of 
thyroid hormone and 
dopamine.  

- The correlation between 
thyroid hormone and 
dopamine is evidenced 
by the following five 
things: dopamine 
agonists are effective 
treatment for RLS and 
dopamine regulates 
thyroid stimulating 
hormone, thyroid 
hormone is crucial for 
regulating the 
somatosensory system, 
when symptoms worsen 
in the evening there is 
also an increase in 
thyroid stimulating 
hormone, medications 
that worsen RLS are seen 
to improve thyroid 
function, and some drugs 
that lessen symptoms of 
RLS decrease thyroid 
hormone.  

- Peripheral somatosensory 
system is the site of 
initiation of restless legs 
syndrome symptoms.  

- RLS symptoms may be 
the result of too strong of 
a transmission of 
peripheral stimuli.  

- Thyroid hormone 
naturally rises during 
pregnancy which may 
indicate a correlation 
between itself and RLS.  
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- Estradiol (form of 
estrogen) was found to be 
increased more in women 
with RLS than women 
without RLS during their 
pregnancy. 
  

Sarberg, 
Josefsson, 
Wiréhn, 

Svanborg 
(2012) 

Prospective 
study with 

questionnaires 
given in all 

three trimesters, 
an additional 
questionnaire 
sent to women 

who were 
positive for 

RLS symptoms 
during 

pregnancy 

500 pregnant 
women 

- Snoring 
- Trimester 

prevalence  
- Sleep apnea 
- Body weight 
- Blood pressure 
- Hemoglobin 
- Daytime 

sleepiness and 
fatigue 

- Dependent edema 
- Age 
- Parity 
- Iron and folate 

intake 
 

- In the first trimester, 17% 
of women experienced 
RLS symptoms, 29.6% 
experienced symptoms in 
the second, and overall 
32% of women had RLS.   

- Age, parity, body mass 
index, weight gain, 
anemia, hemoglobin, iron 
and folate intake, edema, 
and twins were not 
significant in RLS 
symptoms.  

- Restless legs syndrome 
symptoms increased 
daytime fatigue and 
sleepiness.  

- Three years later, 31.2% 
of women still suffered 
from symptoms of RLS.  

- Another 57.3% of 
women stated that 
symptoms disappeared 
immediately following 
delivery or within one 
month.  

- Symptoms were seen 
early in pregnancy and 
did not worsen between 
the second and third 
trimester.  

- Sleep apnea which is 
often manifested by 
snoring was shown to be 
an indicator of RLS 
symptoms later in 
pregnancy potentially 
due to the decreased 
quality of sleep which 
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leads to the increased 
susceptibility to RLS 
symptoms.  

Sethi, Mehta 
(2012) 

Systematic 
Review 

Synthesized 
information 

- Severity of 
symptoms 

- Secondary or 
primary 

- Resolution of 
symptoms 

- Prolactin 
- Stress 
- Poor sleep 
- Iron, folate, and 

ferritin 

- Symptoms are seen in ¼ 
of pregnant women in the 
third trimester and 
resolve within weeks of 
delivery.  

- Transient RLS is a risk 
factor for future 
idiopathic RLS.  

- Potential causes of RLS 
during pregnancy would 
be an increase in 
prolactin, increased stress 
levels, poor sleep, and 
decreased iron, folate, 
and ferritin.  

Suzuki, 
Ohida, Sone, 
Takemura, 
Yokoyama, 

Miyake, 
Harano, 

Motojima, 
Suga, Ibuka 

(2003) 

Cross sectional 
questionnaire 

survey 

16,528 
pregnant 
women 
living in 

Japan 

- Trimester of 
pregnancy 

- Difficulty 
initiating sleep 

- Maintenance of 
sleep 

- Early morning 
awakening 

- Daytime 
sleepiness and 
fatigue 

- If the difficulty 
maintaining sleep, early 
morning awakenings, and 
daytime sleepiness and 
fatigue were present, 
restless legs syndrome 
was likely.  

- Restless legs syndrome 
was found in 19.9% of 
pregnant women and 
manifested more in the 
later stages of pregnancy.  

Telstad, 
Sorenson, 

Larsen, 
Lillevold, 
Stensrud, 
Nyberg-
Hansen 
(1984) 

Double blind 
study  

2 pregnant 
women who 

had 
unrelieved 
symptoms 
from other 
treatments 

- Effective 
nonpharmacologic 
treatments 

- Carbamazepine 
 

- Restless legs syndrome 
can be occasionally 
rectified by massage, 
flexion and extension, 
and walking.  

- Carbamazepine was 
given to 2 women whose 
symptoms were 
alleviated without 
relapse. 

Thomas, 
Watson 
(2008) 

Systematic 
Review 

Synthesized 
information 

- Iron and folate 
deficiency 

- Caffeine intake 
- Relaxation 

techniques 

- Iron and folate 
supplements are thought 
to possibly reduce RLS 
symptoms as well as 
eliminating caffeine and 
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late night meals.  
- Relaxation such as taking 

baths, massaging legs, 
and walking can be 
beneficial in relieving 
symptoms.  

Uglane, 
Westad, 
Backe 
(2011) 

Short Report on 
a Questionnaire 

Experiment  

251 
postpartum 

patients 

- Prevalence of RLS 
- Resolution of 

symptoms 
- Hemoglobin 
- Iron 

supplementation 

- Thirty-four percent of 
women reported 
symptoms of RLS during 
their recent pregnancies. 

- All but 3% of women 
reported that symptoms 
were alleviated within 3 
days of delivery.  

- Iron supplementation and 
hemoglobin did not 
affect RLS symptoms.  

 
Discussion 
 Restless legs syndrome is described as a strong urge to move one’s legs that is often 
accompanied by numbness and tingling that worsens with rest and at night (Allen et al., 2003). 
Many conditions predispose a person to the symptoms of RLS, but one of the most significant 
predisposing factors is pregnancy. Eleven to thirty-four percent of pregnant women reported 
symptoms of RLS, particularly in the third trimester (Ekbom & Ulfberg, 2009; Uglane et al., 
2011).  

There are many known risk factors that precipitate restless legs syndrome in pregnancy 
that influence current treatment options. Demographics as well as preexisting conditions such as 
idiopathic restless legs syndrome and growing pains are unable to be modified (Balendaran, 
Champion, Jaaniste, and Welsh, 2010; Manconi et al., 2004b). Iron deficiency, low hemoglobin, 
and low mean corpuscular volume have been linked to RLS in pregnancy, thus iron 
supplementation is often begun to lessen symptoms (Bourjeily, 2009; Ekbom & Ulfberg, 2009; 
Hensley, 2009; Manconi et al., 2004a; Neau et al., 2010). Other vitamins and minerals such as 
folate are seen to be depleted when restless legs syndrome is present. Subsequently, an increase 
in folate supplementation has been seen to help in alleviation of symptoms in some women (Lee 
et al., 2001; Gaby, 2007). The increase in stress during pregnancy has also been seen to 
exacerbate symptoms (Sethi & Mehta, 2012). Consequently, relaxation techniques such as warm 
bath, massage, and hand-held gaming devices can be used to decrease stress and consequently 
decrease symptoms of RLS. Also to improve relaxation, exercise and strenuous activities should 
be eliminated in the evenings (Telstad et al., 1984; Thomas & Watson, 2008). Nutritional 
changes have also been seen to help decrease the intensity of symptoms. Changes include 
elimination of caffeine and chocolate after 4:00 pm (Hensley, 2009). If symptoms are critically 
harmful to the mother or fetus such as a forced operative or dangerously long vaginal delivery 
due to exhaustion, then there are some medications that can be used to alleviate the symptoms. 
For example, carbamazepine was used in a double blind study in which two women were 
included. Their symptoms were relieved, but the benefits of the alleviation outweighed the risk to 
the fetus (Telstad et al., 1984). Other treatments include dopamine receptor agonists, opioids, 
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anticonvulsants, and benzodiazepines, but they are reserved for only the most severe symptoms 
due to the possible teratogenic effects (Hensley, 2009).  
 
Recommendations for Practice 

Despite the numerous treatment options available, restless legs syndrome of the pregnant 
woman is being ignored (Manconi et al., 2004b). This is leading to operative and more 
complicated vaginal deliveries (Balendaran et al., 2011; Hensley, 2009). Many times a woman 
just needs the acknowledgement that these symptoms, while cumbersome, do not directly harm 
herself or the fetus. Often education about treatment is not being provided due to the transient 
nature of RLS in pregnancy, and in turn the difficulty of pregnancy is being heightened 
(Manconi et al., 2004b). There are simple treatment techniques with no associated risks that can 
provide relief for women.  These include massage, heat therapy, warm baths and playing with 
hand-held gaming devices. Also, women should have a set sleep schedule that they follow, rising 
and falling asleep at the same time each morning and night. There are also dietary alterations that 
can be made to aid in the alleviation of symptoms. Caffeine should be eliminated from the diet to 
aid in sleep hygiene. Chocolate should either be eliminated after 4:00 pm or completely from the 
diet. Women should also stop all strenuous activities in the evening which includes exercising in 
the morning in order to promote sleep.  While there has been some experimentation into using 
pharmacological methods such as opioids, carbamazepine, and clonidine, the benefit usually 
does not outweight the risk, and there is not enough evidence to disprove them as teratogenic 
(Hensley, 2009; Telstad et al., 1984). Conversely, some vitamin and mineral pharmacological 
measures can be taken such as increasing iron, folate, and folic acid supplements in pregnancy 
and consistently taking the supplements while women are of birthing age in order to decrease the 
likelihood of symptoms during pregnancy (Bourjeily, 2009; Ekbom & Ulfberg, 2009; Hensley, 
2009; Lee et. al, 2001; Neau et al., 2010; Sethi & Mehta, 2012; Thomas & Watson, 2008). 
Women need education about these symptoms. Even though they are mostly transient in nature, 
healthcare providers must provide treatment options in order to decrease the stress, anxiety, and 
complications of pregnancy in order to facilitate an uncomplicated labor and delivery for 
mothers and babies.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
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Abstract 
Sarbanes-Oxley is an impactful law that significantly altered the landscape of auditing for 

both public companies and accounting firms. This piece of legislation was born from a  long list 
of accounting scandals that rocked the early 2000s and left many deceived by companies like 
Enron and WorldCom. Sarbanes-Oxley was quickly enacted to prevent a recurrence of these 
financial catastrophes but the cost of compliance has been met with both opposition and support. 
These divergent view-points have resulted in some modifications to the law but many believe 
Sarbanes-Oxley is not yet where it needs to be. There are many possible changes to consider , 
but the ramifications and consequences of these changes on investors, businesses, and 
accountants must be analyzed. Only by understanding all parties affected by Sarbanes-Oxley, can 
we recommend the changes necessary to make it an ideal law. 
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Introduction 
 Financial scandals rocked the American economy to its core at the turn to the 21st 
century. WorldCom, Tyco, and Bristol-Meyers had all been caught misrepresenting their 
financial data to the public causing investors’ concern about the safety in the market. The biggest 
blow came from Enron who kept billions in debt off the record and ultimately collapsed with the 
help of the auditing firm Arthur Andersen who did not correctly review Enron’s financial 
statements. These scandals caused a shock and ultimately a response from the government in 
order to restore investor faith in the market. The Sarbanes-Oxley Act of 2002 (SOX) is the most 
impactful financial legislation since the creation of the SEC and has had numerous effects on 
investors, companies, and auditors.  Even though the law has been modified, it is still imperfect 
and shortcomings will be examined in an effort to provide recommendations for improving the 
requirements for compliance.   
 Sarbanes-Oxley is an important law to understand from both a corporate and investor 
perspective. The United States stock market is based on trust, a trust between the company and 
the shareholders. The shareholders must be able to trust that what the company is presenting on 
its financial statements is correct in order for the shareholders to make the most educating 
decisions they can with their investments. When this trust was lost in the early 2000s SOX was 
created to rebuild this trust. Sarbanes-Oxley has many sections dedicated to explaining new audit 
tactics that must be used to ensure financial statements fairly represent the company’s position  
(auditor independence, internal control review, etc).  a Penalties for both auditors and corporate 
officers who choose to break the rules for compliance are also outlined. . By understanding SOX, 
a more complete idea of how the information on the stock market is gathered and evaluated can 
be gained while also realizing the potential flaws and future problems this legislation could 
create. (Don’t quite understand what you are saying here) 
 
Public Accounting 
 A university setting offers many field of study.   Even at a smaller university like Robert 
Morris , there are a variety of schools  and disciplines. . With that said, almost every university 
has a school of business that prepares students to be leaders for industries and businesses all 
across the world. A business major  is very popular at most universities and requires students to 
learn about the, different  disciplines within the business world.  Therefore all business majors 
are required to study  management, finance, marketing, and accounting.  

Accounting is necessary for every business that has monetary funds. While many people 
think accounting is a life spent married to your calculator, accountants do more than simply add 
and subtract numbers. In fact there are different kinds of accountants throughout the profession 
distinguished by job activities, certificates, and education. A simple accounting degree will allow 
you to enter a company with an understanding on how to read the books and make simple journal 
entries. This is what corporate or private accounting would, someone who does accounting tasks 
for a company. While corporate accountants seem to be the stereotypical view of all accountants, 
there are many additional career opportunities, each requiring their own skills and certifications, 
accountants can take advantage of. One of these opportunities is to work for a governmental or 
non-profit organization. Each of these organizations must operate under different accounting 
rules making those who were their uniquely qualified for those positions.  

The other career path many accountants follow is that of public accounting. Public 
accounting generally requires you to become a Certified Public Accountant (CPA). Each state 
has its own set of  certification requirements. In Pennsylvania, an individual must have at least 
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150 credit-hours of schooling (24 of which must be accounting based), a bachelor’s degree from 
a certified university, one year of public accounting experience, and have passed all four parts 
(audit, regulation, financial, and business) of the CPA  exam. Earning a  CPA designation is only 
one part of the public accounting process.  An individual must also decide where they will work 
in order to meet the experiential requirement. .  

CPA firms vary in sizes from worldwide firms who work with fortune 500 companies, to 
local firms who can help you with your tax return. In general, there are four worldwide firms, 
known as the Big 4, that lead the public accounting market and they Deloitte, PwC 
(PricewaterhouseCoopers), EY (formerly Ernst & Young), and KPMG. These four firms have 
offices in most major cities  across the globe and compete directly with one another for clients 
and talent. Additionally, , regional and local firms are also in almost every city providing CPA’s 
with a smaller scale version of the services offered by Big 4 firms.In some cases regional CPA 
firms  compete with the Big 4 especially when the client is local.  

 In general, there are two main divisions in public accounting with a third service  
emerging. The two main divisions of public accounting are tax and audit. The tax division 
specializes in offering tax related services to companies and individuals while the audit division 
specializes in the evaluation of financial statements and other evidence to ensure there are no 
material misstatements (a mistake or error big enough to change the opinion the financial users). 
The third emerging division is the consulting and business advising division which provides 
helps agencies solve complex business issues and manage risk.   

 As previously above, a material misstatement is an error that would affect an outside 
user’s decision.  An outside user in the most general sense is a public investor. Corporations are 
considered  to be public because individuals can invest and actually purchase stock in the 
company so they own a part of the company. Stockholders are paid dividends, if declared,   and 
can sell their ownership at any time in the stock market. The market is regulated by the Security 
Exchange Commission (SEC) which was created in 1934 to and protect investors. One of the 
ways they do this is by requiring publicly traded companies to disclose their annual financial 
statements to the public. This is where the auditor function becomes vitally important. The 
auditor reviews the financial statements and then offers an opinion on the accuracy of these 
statements. This opinion i provides investors with assurance that the financial statements fairly 
represent the financial position of the company.. This requires the public to have faith in the 
auditor or the investor will not be able to comfortably make an investment in the market.  
 Unfortunately, there have been times when investors could not trust the auditors and 
these situations have proven costly. The early 2000s were littered with public companies 
manipulating financial statements and auditors breezing through their duties with the ultimate 
harm falling upon the investors. When companies like Enron, WorldCom, and Tyco along with 
the accounting firm of Arthur Andersen failed to duties to uphold their ethical investors, the 
market suffered and a change had to be made. The ultimate response to these market failures was 
the legislature of Sarbanes-Oxley which is still in effect today. Despite the good intentions 
behind Sarbanes-Oxley the law remains one of the hottest topics among public accountants and 
public corporations.  
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Principal Agent-Problem 
 Principal Agent theory is a dangerous idea in business and can be used to explain many 
situations including what led to the financial crisis. An understanding of this issue is necessary to 
comprehending how and why companies and their executives, like Enron, may commit financial 
frauds that hurt the economy and company. An agent is someone chosen to represent someone 
else. The most obvious example of an agent is the President of the United States. We the people 
of the United States are the principals (the people being represented) and we have chosen, 
through a vote, the president to be our agent and act on our behalf. We as principals have given 
the President the power to make decisions in our best interest, but our best interests and his best 
interests may not coincide. When the agent begins to make decisions for his own best interests 
instead of the principal’s, then the Principal-Agent problem has arisen. 

Prior to the passage of Sarbanes-Oxley, public audits were essentially self-regulated 
through its trade association, the American Institute of Certified Public Accountants (AICPA).  
In other words, there was little regulation on relationships between the auditors, and top 
executives. With both the auditors and company executives being agents to stockholders, a 
unique situation was provided for two agents to work together benefitting themselves and 
crippling the principals or stockholder. Ms. Abigail Brown looked at the interactions between 
auditors and executives during and audit through simple game theory and created an entire model 
to show that auditors and principals have significant reasons to work together, or collude, and act 
in their own best interests together (2007). In fact, large corporations often times create system 
where agents can more easily take advantage of principals because they are a large group of 
people following one main agent in charge, the corporate executive. This corporate executive is 
often highly regarded and blindly followed by a company that will not subject to his or her 
actions no matter how wrong they are (Moohr, 2007).  With management having such easy 
access to financial control of a company, David Matkin argues that management making selfish 
decisions is inherent and shows why laws were needed to prevent this problem (2010). Also, 
with companies being able to make their own decisions and rules base don how to monitor itself 
and stay in regulation, managers were given too much power and thus fulfilled their own needs 
(Mattli and Büthe, 2005). The Principal-Agent problem is constant force in business culture and 
by not controlling it, many large American corporations were destroyed from the inside and one 
of the worlds leading accounting firms went with it.      
 
Enron 
 Perhaps the biggest player in the early millennium accounting scandals was Enron. Enron 
was top ten on the Fortune 500 list for many years and was almost everyone’s favorite public 
company for many years. Enron was in the business of both energy and natural gas including the 
buying and operating of power-plants across the world. The company truly began in the mid 80’s 
but became quite the commodity in the late 90’s. Through this time Enron saw unprecedented 
growth as stock rose form seven cents a share to over ninety dollars per share. At the turn of the 
century, Enron looked as though it was still growing and could grow up to 20% within the next 
five years (Glassman, 2001). Enron employed over 21,000 people and became the largest energy 
company in the world as it dazzled investors with their innovative investments and strategies 
(Marro, 2005). All of this positive news and outlook surrounded Enron, a company so clouded 
internally by fraud and manipulation that would be displayed all too soon. 
 Enron had a few major players to the scandal, all of them high ranking officials. The first 
was Kenneth Lay, the CEO (chief executive officer) of Enron who received compensation 
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packages near $40 million a year while the company was booming. The second individual 
responsible for the Enron mess was Jeff Skilling, Enron’s President. Skilling was also the man 
who hired the third important person in the Enron scandal, Andrew Fastow who became the 
company’s CFO (chief financial officer). These three powerful men created the financial disaster 
that was Enron through their unethical decisions and are also responsible for creating the 
fraudulent environment that ultimately led to the company’s demise. 
 What exactly did Enron do? Essentially, Enron lied about the profits they were making. 
This isn’t as easy as it may sound though as there are several ways to manipulate a company’s 
profit. The financial statements Enron was releasing for public use were correct in fashion. They 
appeared to be correct calculated and formulated balance sheets, income statements, cash flow 
records, and more. To the naked eye there were no mistakes, at least none that were material and 
investors had no reason to doubt what they were shown. However, what Enron was showing to 
investors was not the complete picture of the company. Enron hid roughly three fourths of their 
liabilities and debts on accounts that were not listed on their financial statements such as hedge 
funds (Glassman, 2001). With the ability to hide debts on non-listed accounts, Enron was more 
willing to take on risky ventures that resulted in little to no pay off. This effectively is the agency 
problem rearing its head as the Enron executives (agents) make decisions for their best interests 
instead of looking out for the stockholders (principals). The chances Enron took eventually had 
negative impacts on the company that Enron continued to hide from their statements, and 
ultimately investors. Enron continued to lie about the money made and lost by the company in an 
attempt to cover their own tracks.  The ability to take risks and not show them on their books led 
to a snowball effect that would eventually catch up with Enron.  
 
Arthur Andersen 
 Papers shredding, records burned, and documents trashed; all of this makes for an 
incredibly dramatic scene in theatres or on Blue-Ray. However, when these actions are taking 
place in an actual business environment, the results can be devastating to both members of the 
company and shareholders. This is exactly what happened at Arthur Andersen, the accounting 
firm that audited Enron. Arthur Andersen was in charge of finding and mitigating any financial 
misrepresentation done by Enron and the firm failed on its duty to protect stockholders. When 
Arthur Andersen, the agents, did not correctly perform their audit, they instead tried to improve 
their position instead of acting on behalf of their principals, the stockholders. While Enron’s 
failure could be attributed to a couple of things, one ultimate result was prosecution and the 
ultimate death of what had been an established CPA firm. 
 At the turn of the century, five major CPA firms dominated the accounting market. Today 
four of those firms remain; PwC, EY, Deloitte, and KPMG. The one to be extinguished was 
Enron’s auditor Arthur Andersen. Arthur Andersen was forced to give up their CPA license in 
August of 2002 after an intense prosecution from the United States District Courts in Texas. 
Arthur Andersen was found to be guilty of obstructing the Security Exchange Commission’s 
investigation of Enron and their wrong doings. The investigation showed that once Arthur 
Andersen heard of the investigation, they began to rid themselves of evidence by shredding and 
throwing out documents vital to the Enron audits. The combination of not only incorrectly 
performing an audit but also trying to clean their hands of guilt ultimately cost Arthur Andersen 
its place among accounting royalty and also caused led to reform of the public accounting 
profession. 
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 One of the biggest reforms in public accounting from the Enron scandal was the 
reexamination of auditor independence. Auditors are to be independent of the company and the 
financial statements they audit. This allows for an unbiased opinion on the reliability of the 
financial statements when the audit has been completed. While the concept of auditor 
independence seemed logical, the ambiguous nature of the rule is what led to Arthur Andersen’s 
sloppy review of Enron’s financials. High turnover has always existing in public accounting. 
Stressful work and long nights have led many to pursue accounting jobs with corporations once 
their time in public accounting is up. These former public accountants have often developed 
relationships with their clients and begin to work for them following their departure from public 
accounting. This trend in public accounting led to many former Arthur Andersen employees 
working for Enron and also the longstanding relationship between Enron and Arthur Andersen 
created complacency (Norris, 2001). Another growing trend through the 2000s has been public 
accounting firm’s creation of advisory divisions. Prior to the Enron scandal, many firms were 
expanding into the advisory business and advising the same clients they were auditing. This can 
cause some obvious independence issues that could compromise the audit (Nicklaus, 2013). This 
is no more evident than in the Enron case where the same people trying to bolster the company’s 
bottom line were ignoring the shortcuts being taken to get there. This all led to the indolent 
review of Enron’s financials which ultimately allowed Enron to wrong thousands of shareholders 
and cost Arthur Andersen its certification. 
 It is important to note that some believe Enron received a harsher punishment than it 
should have. Every major accounting firm and many other smaller firms faced fraudulent drama 
through the early 2000s without the punishment Arthur Andersen received. Not only that but 
Arthur Andersen employed over 85,000 people in the United States, which were ultimately left 
searching for jobs (Nicklaus, 2013). Practically every individual in Arthur Andersen offices 
outside of Texas were unaware of the wrong doings in the Lonestar State. These individuals were 
left searching for jobs with the negative perception that was left upon Arthur Andersen. While 
many former Arthur Andersen employees were able to continue finding employment in 
accounting, the effects of a shutting down a major United States company were very daunting.  
 
Sarbanes-Oxley 
 The Enron scandal topped the list of financial fraud and ultimately led to the 
implementation of new laws. These laws were passed after a few short months of deliberation in 
2002. Known as the Sarbanes-Oxley Act thanks to its presenters, Senator Paul Sarbanes and 
Representative Michael Oxley, the public accounting industry would be changed forever in 
August of 2002. President Bush signed the 11 piece act into effect thus drastically changing how 
companies would report their earnings and other financial data in America. 
 
Public Company Accounting Oversight Board (PCAOB) 
 Perhaps the biggest section of Sarbanes-Oxley is the creation of the PCAOB. This 
independent board was designed to overlook the public accounting profession of auditing. This 
included the enforcement of SOX as well as other thing such as registering the auditors and their 
firms. While the PCAOB was given authority to implement new auditing standards, they did 
very little of this an instead focused more on achieving the standards that were already created. 
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Auditor Independence 
 The second section of SOX addresses one of the issues prevalent in the Enron case, 
auditor independence. In an attempt to mitigate the same issues that occurred in with Arthur 
Andersen and Enron, as well as the increasing advisory and consulting divisions of accounting 
firms, SOX established many rules that effected audits and forcing them to be more in depth().  
 
Corporate Responsibility 
 The Corporate Responsibility of SOX clarifies who is at ultimate fault when financial 
statements are incorrect or misstated. This is done by forcing the company’s officers to take 
responsibility and also clarifies what happens when they refuse this responsibility. At the end of 
each quarter, officers are forced to sign off on the validity of their financials after the audit ().  
 
Enhanced Financial Disclosures 
 Another major section of SOX, the fourth section sought to prevent Enron’s off balance-
sheet transactions from happening again. New standards were given regarding what is required to 
be reported on the financial statements. New disclosure practices were introduced to be more 
thorough and report on issues that may be material yet not on the balance statement or stock 
movement by the company’s officers. This section also defined the necessity of internal controls 
and how these controls must be audited with the financial statements to assess their reliability. 
The addition of auditing internal controls may in fact be the most controversial part of SOX 
today. 
 Section 404 of Sarbanes-Oxley is one the most highly debated sections to this day. SOX 
404 requires management to report on the effectiveness of their internal controls and also 
requires auditors to audit these controls and provide and opinion on them. Internal controls were 
an afterthought in the Enron era, but thanks to this ignorance, internal controls became a hot 
topic addressed by Sarbanes-Oxley. Many resisted this part of the legislation as it provided 
significantly more work and cost for both the company and the auditor, but these complaints 
have not derailed Sarbanes-Oxley and its attempt to make internal controls important and 
effective.   
 
Analyst Conflicts of Interest 
 Section five is one of the shortest in the Sarbanes-Oxley Act. It provides a code of 
conduct for people involved with security trading in an effort to re-establish the trust of 
stockholders. Without this trust, the entire market in the United States could be compromised as 
was the case with conflicts of interests between Enron and Arthur Andersen. 
 
Commission Resources and Authority  
 Section six of the Sarbanes-Oxley Act is much like section five as it talks about re-
establishing the trust between stockholders and the professionals who work in the stock trading 
profession. This section of the act gives the Security Exchange Commission the authority to ban 
professionals from working in security trading along with guidelines as to what may lead to this 
ban. This section primarily deals with the stock brokers and not accountants. 
 
Studies and Reports 
 The seventh section of SOX featured many different reports and studies for the SEC to 
perform though very little had to do with public accounting.  
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Corporate and Criminal Fraud Accountability 
 The eighth section of Sarbanes-Oxley describes the various penalties that would ne 
associated with the fraudulent acts that occurred often in the early part of the century. By 
outlining the penalties associated with the fraudulent act of corporate officers, any grey area 
about what penalty an officer may receive is eliminated.  
 
White Collar Crime Penalty Enhancement 
 Much like the previous section, the ninth section of Sarbanes-Oxley describes the white 
collar criminal sanctions for corporate officers and auditors as well as others involved in security 
trading. One major issue described in this section is the penalties associated with conspiracies. 
Any attempt to manipulate the security trading system as Enron attempted are now punished by 
the strict descriptions in Sarbanes-Oxley’s ninth section. 
 
Corporate Tax Returns 
 Another one of the short sections in Sarbanes-Oxley, the tenth section, simply requires 
that the executive officers of a corporation sign off and verify the company’s tax return. This 
signature puts the responsibility of the tax return being materially error free on the officers just 
like the financial statements in section three of the act. 
 
Corporate Fraud Accountability  
 The final section of Sarbanes-Oxley is another section clarifying the penalties given when 
corporate fraud is discovered. This section specifically discusses data altering such as changing 
financial statements or the shredding of documents, a problem in the Arthur Andersen case. This 
final section also strengthens the Security Exchange Commissions power in this area allowing 
them the ability to stop a company’s transaction when fraud may be prevalent. 
 
Sarbanes-Oxley’s Outcomes 
 As is the case with almost any piece of legislature, Sarbanes-Oxley was met with much 
criticism straight out of the gate. While it was obvious something needed done to prevent future 
Enron instances from happening, critics of SOX argued that it was too strict and was simply a 
knee jerk reaction to try and amend the damage done by Enron. Sarbanes-Oxley has faced 
continued criticism to this day despite alterations made along the way to amend the act. 
 Sarbanes-Oxley is a law for businesses, whether those auditing or being audited. All of 
these institutions have one common goal and that is to make as much money as possible given 
the company’s position. For auditors, the more time spent on one client, the less time they had to 
move onto more clients and ultimately the less money these accounting firms make. The changes 
made by SOX led to long hours and many auditors agreeing that the law was imperfect 
(Hemphill, 2005). Many companies were also against this legislation considering one way to 
increase profits for companies being audited is by cutting costs and Sarbanes-Oxley did the 
opposite of that.  

As mentioned, sections of Sarbanes-Oxley like 404 caused companies additional work 
and expense to comply with the new legislation.  Several Fortune 500 companies saw costs 
increase by millions while even the smallest companies are still paying an extra $500,000 a year 
just to comply with section 404 (Ashbaugh-Skaife, Collins, Kinney Jr. & Lafond 2009). These 
costs were significantly higher than anyone expected and Ron Paul of Congress led the charge 
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against Sarbanes-Oxley. Claiming that these significant costs could do irreparable damage to 
American public companies, the Congressman wanted the law changed or banned to save the 
American economy (Bartlett, 2009). While the Congressman’s push was unsuccessful, the 
impact of these rising costs were evident as some smaller public companies were forced to merge 
or simply acquired by bigger companies in order to cover the SOX compliance costs (Cassell, 
Giroux, Meyers & Omer, 2012). To this day, the costs of Sarbanes-Oxley are dreaded by 
companies and auditors, specifically section 404’s addition of internal control testing which has 
been the catalyst for so much of the cost increase. 
 The increased costs of SOX compliance are just one problem with the law. Dan 
Langevoort argued that the standards were not detailed enough and that companies would be able 
to use this ambiguous wording to manipulate the internal controls to not actually mitigate risks 
(2006). Despite ambiguity, the provisions were being strictly enforced and many individuals 
worried that may create hesitation for companies interested in entering the United States stock 
market. European markets required far less strict accounting and auditing procedures thus 
eliminating the high costs of compliance with Sarbanes-Oxley in the states. This concern 
appeared to be valid as significantly fewer companies began selling shares in the United States 
market.  The United States market already had significantly high costs for going public that SOX 
added too and many smaller companies were shown to neglect the benefits of going public 
thanks to these high costs (Tysiac, 2012). Also, companies that were deciding to go public were 
showing an obvious trend of choosing foreign markets in both Europe and Asia instead of 
America because of the lower compliance costs (Kaserer, Mettler & Obernberger, 2011). While 
Sarbanes-Oxley’s ultimate goal was to help restore faith in the American market, the high costs 
may have kept many potentially new companies out of the market and sent them to foreign 
markets in search of lower costs and leaner restrictions.    
 While many may argue that Sarbanes-Oxley has had negative impact on the Unite States 
market and those companies interested in going public, it can be argued that this idea is blown 
out of proportion. Is it impossible to truly say that Sarbanes-Oxley is the reason many companies 
are deciding to go public else-where or could there be other reasons. Also, even if SOX did 
refrain some companies from entering due to its strict nature, it did not make the market any 
weaker. Sarbanes-Oxley did not force any companies out of the United States market. Even if 
companies decided to pull their shares from the market, so long as 300 shareholders existed, then 
the company was still subject to Sarbanes-Oxley and there was practically no benefit to delisting 
the company’s stock. This part of SOX may have been an overlooked but critical piece that kept 
the American market strong despite the enticement to leave for foreign markets and their relaxed 
auditing and reporting standards.      
 
Did it Work 
 Sarbanes-Oxley came into full effect in 2004 after being phased in over the previous two 
plus years. Immediate reactions were harsh as documented above, however, as with any piece of 
legislature, some time needed to pass before an actual review of the law could be completed. Just 
three short years after the law was fully in effect, material misstatements had dropped roughly 
30% (Marshall Heffes). This could be considered an extreme success considering the goal of the 
law was to keep these misstatements out of financial reporting and increase confidence in the 
market. Some people may argue that this 30% drop was not worth the cost, however some 
corporations have admitted to other benefits within their business resulting from Sarbanes-
Oxley’s strict compliance laws. Since the law has been in place for over a decade, companies 
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have had time to adjust to the law and have seen some long term effects that may not have been 
predicted from the start. Many companies have discovered that through Sarbanes-Oxley 
compliance, they now have a better understanding of what internal controls are and how to better 
implement them in their accounting process (Nourayi, Kalbers & Daroca, 2012). These new 
tactics for implementing internal controls has made both the accounting department and audit of 
these companies more efficient while still complying with Sarbanes-Oxley. Additionally, every 
year the amount of weak internal controls is reduced as companies have grown better at creating 
and monitoring these controls thanks to section 404 (Is Sarbanes-Oxley Working?, 2008). While 
the high costs still remain, it becomes an opinion whether the extremely high costs of compliance 
with SOX are worth these benefits created by the law, which is obviously creating stronger 
internal controls. 
 There has been some inefficiency, outside of the extreme costs for companies since the 
inception of Sarbanes-Oxley. One of these inefficiencies is the longer financial reports thanks to 
the new disclosure rules. Companies financial reports were growing rapidly as they had to 
document so much more, and at the same time the SEC asked these companies to try and limit 
the documents and reports on file (Ettredge , Chan, & Sun, 2006). This was practically 
impossible with SOX’s new disclosure rules. Also, many companies are restricted by the strict 
Sarbanes-Oxley governance making it hard for these smaller companies to grow within the 
American market (Freer, 2010). Finally, many companies bemoaned the upfront cost of 
compliance with Sarbanes-Oxley. These costs are loaded up front and while many companies 
who reached compliance saw the benefits, those who had not yet reached compliance with SOX 
felt the law was unnecessary and to costly (Parles, O’Sullivan, & Shannon, 2007). 
 Sarbanes-Oxley has also had some profound effects on the auditors and auditing firms 
that often review major corporations. The biggest change for auditors was the creation of the 
PCAOB and its effect implementation to essentially eliminate any principal agent problem 
between the auditors and the public. Thanks to the PCAOB’s strict guidance of what auditors 
may and may not do regarding their clients, Sarbanes-Oxley has been able to effectively rid the 
conflict of interest problems that plagued Enron and Arthur Andersen (Linsley, 2003). While 
auditor independence has been strengthened, studies also show that the actual strength of an 
audit is no different between the SOX era and the time before the law, especially with non-big 
four accounting firms (has sox enhanced non-big four). This is despite the fact that audits have 
become longer processes than there were in the pre Sarbanes-Oxley days.  
 Finally, Sarbanes-Oxley had the main goal of putting investor confidence back into the 
market. The law was designed to create a more system that allowed current and perspective 
stockholders to feel as though the information given to them was both accurate and reliable 
allowing them to make the best decisions with their investments. Enron and Arthur Andersen’s 
led the way in robbing these investors of their confidence, forcing the government to step in and 
make sweeping changes to recreate this confidence. As with any government action, some 
believed it to be too much and others believed it to be not enough, but it definitely had some 
profound impacts both positive and negative on the market. 
 
What to do 
 Laws are constantly argued and said to be imperfect. A simple look through ones 
Facebook page shows memes and other posts debating some of our oldest laws like free speech 
of the right to bear arms. If we still debate our oldest and most basic laws some 200 plus years 
later, will we continue to debate SOX two centuries from now. Perhaps we will or maybe the law 
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will fall into obscurity as executives and auditors alike will learn to simply live with Sarbanes-
Oxley. After all, this isn’t exactly the most well-known or argued subject in today’s society of 
social media and television. A third option though could be that the law is amended and altered 
to create a well-functioning accounting environment that thwarts fraudulent activity and 
misleading financials while not requiring excessive cash contributions from American 
businesses. It is important to remember that so long as greedy individuals and corporations exist, 
then fraud will never be fully exterminated and Sarbanes-Oxley is simply a tool that can 
hopefully mitigate most blatant fraud. This means SOX cannot relinquish its affective methods 
of deterring fraud, but it should attempt to find ways it can limit the financial burden it places on 
corporations.    
 On option to possibly make Sarbanes-Oxley a better working law would be to use it as a 
reward system for those companies operating correctly in accordance with the legislation.  When 
Sarbanes-Oxley came into place, companies were left scrambling to comply with the new laws. 
While it was good that companies committing some fraud and not being fully responsible for 
their books were making these changes, it forced some companies who had done no wrong to 
also change their process. It seems unfair for an honest corporation to have to change their good 
business practices to comply with Sarbanes-Oxley.  Tamar Frankel suggests that by relieving 
some of the internal control regulations on companies with proven track records of responsible 
financial behavior, we can instead reward those companies by not forcing them to change and 
costing them the extraordinary amounts Sarbanes-Oxley seemed to be inflicting (2006). While 
this option seems like a possible way to enhance SOX’s efficiency without the high costs for all, 
it goes without saying that some controversy would occur regarding which companies would and 
wouldn’t have to change their controls and this could create a blurred line or gray area about the 
law.  
 Another possible option is to revise Section 404 of the Sarbanes-Oxley act. One of the 
benefits Sarbanes-Oxley has is the creation of the PCAOB. This organization has the power to 
create and adjust the rules Sarbanes-Oxley created which means the law has flexibility and keeps 
pressure off it from being repealed. The PCAOB must take an in-depth look at Section 404 and 
adjust the laws to be less aggressive and allow for companies to not suffer financial hardships 
while keeping good internal controls (Coates, 2007). One change that can be made to section 404 
is a redefinition of some key terms including “significant deficiencies” and “material weakness”. 
Audits have always searched for material weakness in a long process testing the financial 
statements of a company. Under Section 404, auditors now had to be assured that no significant 
deficiencies existed in order to assure no material weaknesses. By combining these steps, the 
audit process became excruciatingly longer and also cost much more for companies and auditors. 
If we were to separate these steps, auditors can separate the entire process into a more effective 
and efficient search allowing savings for both the company and auditors (Grunfest & Bochner, 
2007). By separating this process you can also have them occur at different times allowing for a 
more flexible audit season schedule for many companies and auditors.  
 A third suggestion to change Sarbanes-Oxley focuses on the many small companies that 
could not absorb the high costs of SOX. One possible change could be to change Sarbanes-Oxley 
regulations based on industry and company size when completing an audit (Anginer, Narayanan, 
Schipani, & Seyhun, 2012). Sarbanes-Oxley has very strict laws that force a costly and in-depth 
look at all companies with no regard for size of either the market or industry. While adjusting the 
policies to cost small companies lees and let them stay competitive, many would argue that 
favoritism is being played toward these small industries and firms. IT would be a difficult option 
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to implement but it could help small and developing firms not shy away from the market thanks 
to Sarbanes-Oxley’s high costs. 
 
Conclusion 
 Accounting is never going to be a dying profession. So long as there is money to handle 
and businesses operating, accountants are going to be needed to keep track of those funds. 
Similarly, as long as the stock market exists, investors will need an auditor to check these major 
companies’ books. Investors will always need to be confident in the accuracy and honesty of the 
financial statements they view to make investment decisions. Sarbanes-Oxley is in place to 
ensure that this confidence is established and keep auditors and companies both from 
jeopardizing this confidence and creating another Enron and Arthur Andersen debacle. While the 
root meaning of SOX is good, the practicality of the law as it stands is not, causing multiple 
issues for auditors and companies.  
 The law faces criticism from auditors as they see many long days and nights spent 
accomplishing very little thanks to Sarbanes-Oxley’s requirements. Along with these long nights 
for the auditors, companies face increased regulation causing costly increases to create internal 
controls. It also has possibly made companies shy away from the American market and if there 
are no companies in the market, then there is no market for investors to be protected from 
Sarbanes-Oxley. It must be noted that not all reviews of the law are bad, in fact some companies 
have shown to benefit from increased internal controls and investor appear to have had their 
confidence in the market and financial statement security restored. Still, problems with SOX 
exist and opinions and ideas on what the actual faults and corrections for it are varied and most 
likely screwed based on an individual’s stake in the law. However, changes must be at least 
attempted in order to create a better functioning relationship and audit process between the 
companies and auditors while also keeping the investor confidence that Sarbanes-Oxley re-
established roughly a decade ago.    
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Abstract 
This project involves the development, testing, and publication of a new strategy 

board/card game successfully. Accomplished games in this genre are thought to be determined 
by popularity or positive criticism. However, games have the ability to persuade through their 
procedurality. The rules, structure, and processes of the game create interactions, decision-
making situations, and specific consequences that convey a message to the player. With my 
game, I will judge its success based on its ability to convey the desired message: namely, that 
contemplated and well-informed decisions lead to success in every area of life. However, the 
game shows that, on some occasions, even the best thought-out plans can be destroyed by 
random acts, which are also quite present in the everyday world. I will explain how each element 
and phases of the game play emphasize these two messages and help the player to notice similar 
situations in their own life. I will explain how the game has developed to express these points 
better, and which elements I needed to revise or remove to promote my message consistently. 
Finally, I will explain the significance of the artwork and how it contributes to the persuasive 
power of the game.  
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Previous Research 
The field of game design is an emerging one, drawing influences from a diverse range of 

disciplines. Game design pulls from areas including cultural studies, psychology, mathematics, 
and rhetoric to look at the effect that games have on culture. Games can be a cultural artifact, but 
game design allows them to be a cultural force that can influence the mentalities of individuals 
and can affect an entire culture. Games have a persuasive power that can help challenge, 
examine, and change society. 
 Games are a form of play, which in recently times has been a topic of interest. A widely 
accepted definition of play, written by Brian Sutton-Smith, is that it is “fun, voluntary, 
intrinsically motivated, incorporates free choices/ free will, offers escape, and is fundamentally 
exciting.” (Sutton-Smith, 1997) The goal of play is, ultimately, not to succeed or accomplish a 
goal in life, but simply to play. This does not mean, however, that play is pointless. Play can 
often be focused to explore a specific theme. Mary Flanagan refers to this as critical play, and 
says, “Critical play means to create or occupy play environments and activities that represent one 
or more questions about aspects of human life.” (Flanagan, 2009) 
 Games are one such way that people can play. They can be used for recreation and 
relaxation. However, games can be used as a powerful form of social criticism, mental 
stimulation, or artistic expression. They are able to transcend the simple goal of play and have 
the potential to connect play to other areas, like politics or art. 
 Games have a number of key aspects, according to Katie Salen and Eric Zimmerman. In 
their book, Rules of Play, they claim that a game is an artificial system of players that has 
conflict, rules, and a measurable, game-ending goal to define winning and losing. (Salen & 
Zimmerman, 2004) Flanagan simply states that games are “situations with guidelines and 
procedures.” There are other key features of games. Crawford notes that the main difference 
between games and puzzles is the malleability; games have the potential to change, while 
puzzles are static. (Crawford, 1984) Similarly, games have distinctly different characteristics 
than stories, which follow a precise linear path. Costikyan comments that “[g]ames are 
inherently non-linear. They depend on decision-making. Decisions have to pose real, plausible 
alternatives, or they aren’t real decisions.” (Costikyan, 1994) This does not mean that games 
offer a range of every possible choice. Many games use physical pieces to limit what information 
must be absorbed to play successfully. The clearest example, which Flanagan provides us, is the 
game board: it restricts the amount of stimuli that a player must intake. (Flanagan, 2009) In 
modern society, games are primarily for the purpose of entertainment, the promotion of values, 
and the education of its members. However, Sutton-Smith believes that , “each person defines 
games in his own way – the anthropologists and folklorists in terms of historical origins; the 
military men, businessmen, and educators in terms of usages; the social scientists in terms of 
psychological and social functions. There is overwhelming evidence in all this that the meaning 
of games is, in part, a function of the ideas of those who think about them.” 
 However, games can have a specific goal or message being sent. This is because they 
possess a certain persuasive ability through what Bogust calls “procedural rhetoric.” (Bogost, 
2007) “Procedural rhetoric is the practice of persuading through processes,” and can also be used 
to decipher persuasive language found in processes. Computers are a good medium for 
procedurality and procedural rhetoric because of their innate ability to execute a process 
completely and consistently. However, humans also use procedural rhetoric and, for the topic of 
this paper, games can as well. Bogust explains that “nondigital board and card games offer 
further examples of human-enacted processes; the people playing the game execute its rules. But 
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human behavior is a challenging medium to muster for arbitrary expression. It is difficult to 
coerce even a small group of people to execute a particular process again and again, without rest 
and without incentive.” 
 Sometimes, the objective of a game might be entertainment. However, many artists have 
used games to challenge or manifest different social problems. This can be done through 
different elements of the game, including the mechanics, processes, characters, roles, and 
interactions that are allowed. Many artists use games to merge their art with everyday life in 
hopes of being cultural issues into the light. 
 Interestingly, the inverse relationship is just as true: games, like art, follow and 
emphasize the movement of the culture in which they exist. The link between a culture and the 
games that were designed in its constraints is quite clearly when we look at historical 
civilizations. (Flanagan, 2009) For example, the oldest games that have been discovered are 
variations of the game mancala. They were unearthed in sites of ancient civilizations, like the 
Egyptian and Mesopotamian. The games are dated back to the centuries when these civilizations 
were transitioning into agrarian societies. Consequently, the variations of mancala because the 
connection it drew to culturally significant action of planting seeds. Another example of this can 
be found by examining the origin of games of chance: most of these games originated in 
spirituality and helped players to explore what their destiny and fate was. Over a millennia later, 
in the nineteenth century, games for children involving chance were designed with a spinner 
rather than dice because of cultural association of dice with gambling. In America, games first 
emerged in the 1840s and were initially focused on family and religious values. With the 
Industrial Revolution and the resulting change in society, games began to focus more on topics 
like, the economy, war, and more abstract philosophical truths. These differences reveal how 
connected a culture was to physical, intellectual, and spiritual insight. 
 
Creative Project Summary 

The purpose of developing a strategy board/card game for my senior honors thesis went 
beyond simply learning the process of game design; I also wanted to understand how to send a 
message through the game’s elements, procedures, and design that would persuade and affect the 
players. As I refined the game, I sought not only to make game play smoother, but also to 
provide a more powerful dialogue with the players. I hope that the passion I have had in creating 
Arbitrage is seen in this paper and in the game itself. 

Through independent reading, I became fascinated with human behavior; particularly the 
areas of risk-taking and decision-making. I was intrigued by research that pointed to the fact that 
most people are naturally inclined to risk aversion. Even if the expected payoff of an endeavor is 
found to be positive, many will choose not to participate simply because of the possibility of a 
negative result. I see this every day: those around me – and I know I am also sometimes guilty – 
miss out on great opportunities to get ahead because of fear. It happens in every realm of human 
life: finances, relationships, sports, clubs and activities, food, adventures, sporadic trips...many 
people make very conservative choices. The riskless choice is safe, but leads to a life that could 
be considered dull and full of regrets. This, however, does not mean that people should follow 
the popular “YOLO” phrase and take every chance possible. One must be completely informed 
of the risks and rewards involved in their decision before an intelligent choice can be made. An 
uninformed risk is one that should never be taken: having complete information is the best way 
to make a decision. Unfortunately, this is usually impossible in the real world: either the 
information or the time to gather the information is unavailable. 
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 This is especially true in gaming situations: even if all of the information needed to make 
the correct decision is present, the game structure probably won’t allow players to make the best 
choice every time. This can be commonly seen in role-playing video games or games with timers 
to limit the length of a player’s turn. However, I wanted to develop a game that gave players an 
opportunity to make a fully-informed decision. This is the core element of the game: players 
having time and information to assess possible risks and decide which one offers the best return 
on the investment.  

I decided to use land properties for this element because I assumed that my target 
audience, which is anyone over the age of 13, understands that owning different firms and 
properties have risks and rewards involved, and that some of these investments have more 
volatility in return than others. I also wanted to use projects like these because players recognize 
that, oftentimes, it is not only money being risked or received: there are other economic effects to 
consider. 
 I chose to title the game Arbitrage after a term in finance referring to a situation where 
investors can profit without any risk. A situation like this is what each player is searching for in 
the game: investing in a project with no risk and receiving a profit in an attempt to win the game. 
However, if a player finds an opportunity like this in the game, the reward is negligible when 
compared to the returns of other investments. A player’s pursuit of little or no risk will leave 
them with low rates of return and a small profit at the end of the game. The game is designed to 
prevent players who play too conservatively from doing as well as those who carefully calculate 
their risks. Therefore, looking for arbitrage situations is futile. 
 The projects that players purchase throughout the game display the risk that a player is 
willing to take on. Each project has two different payoffs, each one with a designated Payoff 
Category. The Payoff Categories represent different segments of the actual marketplace that 
would have an influence on how a company or firm is paid or perceived. Initially, the Categories 
were based on die roll results. However, the change has allowed players to explore social 
arguments about the intentions and nature of different firms. The seven categories generate 
political commentary in the game and show how events can relate to the success or failure of a 
firm. By seeing what a firm can receive and when, the Payoff Categories offer strategic 
possibilities to the player. For example, since projects with the same Category will receive those 
rewards together, players can manage their risk by purchasing a project which has a Project 
Effect that minimizes or eliminates the risk from another one.  

Additionally, each Payoff Category has a different probability of occurring. This requires 
players to factor another calculation into their strategy, further enforcing the need for careful 
purchasing considerations. Besides two distinct payoffs, each project also has a project type, and 
if a player receives enough projects of a certain type he or she receives a reward. This offers a 
new strategy to players, who may be indifferent in a certain project, but because of its type will 
be more interested in purchasing it. 
 Projects that are available for players to purchase are placed on the available projects 
portion of the game board. Five projects are available for purchase at any time: this amount 
seemed initially to be a good number of projects and has given players enough options from 
which to choose without overwhelming them. The five available projects each have a different 
price, from $7,500 to $3,000. The longer that a project is available, the further it will fall down 
the board and the less valuable it will become. This allows projects to drop to a lower price if 
players originally priced them as too expensive because of the excess risk and/or lack of reward. 
This concept of descending prices for projects also challenges players to consider if they should 
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get a project now or take a chance at the project being passed by the other players, too, and 
available next turn to purchase at a lower price. Waiting for the right moment adds another 
element of risk to the game. An additional element of risk comes into play when a player chooses 
not to purchase a project on their turn: the project in the lowest price slot is then discarded from 
the board. This allows for more cycling through the deck, and for the available projects board to 
be replenished with fresh new possibilities. Just like in real life, even at bargain prices some risks 
are just never worth it and need to be removed from consideration. 
 There are several elements of risk built into the game’s results. However, the first 
element is very basic and understandable: cash. It is the standard of the game: it is how players 
purchase projects, one of the possible payments from them, and ultimately the determinant of the 
winner. All other elements are converted back into cash by the end of the game, and the winner 
is the player with the largest amount. This seems like an appropriate medium because the target 
audience is so accustomed to handling money and playing games with a cash basis. However, 
several other elements affect a player’s cash inflow, and a successful strategy must account for 
all of the elements. 

The next element is Approval: this element represents the general social reputation of 
firms. A project may receive Positive and Negative Approval payments based on society’s view 
of it, what group is associated with it, and whether it sends a positive or negative message to the 
public. For example, the “Fast Food Restaurant” project receives Positive Approval when it is 
associated with “Consumers” but receives Negative Approval when “Politics” is linked to it.  

Another topic explored with this game is the difference between the actual value that a 
firm has, which is calculated using the cost and possible rewards, and the implied value, which 
also accounts for the social cost of owning that project. Some projects, like the “Adult Store,” 
may be given a lower value because players give the card additional negative attributes, while 
the opposite would be true for a project like the “Community Garden.” Unlike in the real world, 
however, the Approval element gives a concrete value to each firm by assigning different levels 
of Approval with different monetary payment amounts.   

Although the Approval element has been around since the conception of the game, its 
exact effect was not realized for several iterations. It initially only was accounted for at the end 
of the game as a total cash multiplier. This created an issue because it was hard for players to 
account properly for the value of earned Approval throughout the game. The value of Approval 
needed to be realized during the game, but not as immediately as cash. So, a system was created 
where a certain amount of Approval earns a reward. When a player receives Positive or Negative 
Approval from a project, his or her token is moved up or down the Approval Track, respectively. 
As a player receives more Positive Approval and moves further up the Approval Track, he or she 
receives a larger payment; this represents the increasing marginal value of a person or firm’s 
social reputation, and how that relationship can benefit both parties. However, players who 
receive Negative Approval move their token down the Approval Track and in lower stages can 
gain increasing amounts of Hazard tokens and Fine cards. 

Hazard tokens are another element of Arbitrage. They are a negative payment form that 
represents the general social damage that a firm can cause. Earning them can have a number of 
interpretations: for example, Hazard tokens from the “Steel Mill” can represent pollution, while 
tokens received from the “Casino” may show the existence of gambling problems. Like 
Approval, Hazard tokens open up a discussion for the ethicality of purchasing certain projects. 
Hazard tokens are traded in, but for a negative consequence: once a player collects five Hazard 
tokens, he or she receives a $10,000 Fine. This mechanic represents the general judicial process: 
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negative emissions and situations always exist, but must be punished and discouraged only when 
they reach a certain level. Therefore, players must carefully consider how much Hazard tokens 
they will or may collect from the project they have purchased or are considering purchasing. This 
creates a new moral standard in the players’ minds: now, they are not completely against earning 
Hazard tokens - and what they stand for - but only once they reach a certain level. This issue is 
one that the game’s structure allows players to explore and consider. 

Fine cards, mainly the result of the collection of five Hazard tokens, are seen as a stigma. 
They reveal players who became greedy and did not fully examine the outcomes of their actions. 
Fine cards, which cannot be paid off until the end of the game, stamp players who took excess 
risk in order to gain a financial advantage. The $10,000 penalty is hopefully enough to 
discourage players from taking on this risk heedlessly, but such an opportunity may still happen. 
And there are projects whose Project Effect allows players to dispose of Fine cards.  The 
dialogue these projects provide is that of redemption, that one’s mistakes can be erased. 
However, these projects do make the penalty of Fine cards - and likewise Hazard tokens - nearly 
nothing. And some players may use that as a strategy, therefore using these projects as brooms to 
“sweep the issues under the rug.” Arbitrage challenges players to consider the ways that risk can 
be eliminated, and which of those techniques are appropriate and principled to utilize. Mentioned 
earlier, using Project Effects to get rid of penalties that a player has received might seem 
unethical for some players, yet others might consider it as simply a rational strategy. The ethical 
systems that different player possess may be questioned as they attempt to manage risk in this 
game. 

The risk players must handle begins from the opening of the game, during the Initial 
Phase. Here, players receive two projects. With the current version of the game, there are limited 
projects with which a player can start. The selected projects that can be initially owned include 
relatively low-risk projects, so players are not thrown into very risky situations right away. Also, 
none of the cards that a player may start with have powerful Project Effects: these effects are 
very important to a player’s strategy and it would not be fair to define their options and 
strategies. The cards that are initially received represent risk that a player must consider. It shows 
that there is always some chance involved in game play and in life. Likewise, it shows that 
people always have a past to consider when planning for the future. 

After the Initial Phase, players are given five Investing Phases, and during each they are 
given two opportunities to buy projects from the available projects board. Following each 
Investing Phase is a Payoff Phase where players receive rewards and penalties for projects 
recognized with a specific Payoff Category. The number of Phases has remained constant, at 
five, for the duration of the game’s testing. The number “5” is also a significant one in the game: 
it is the number of available projects, the maximum number of projects a player can own, the 
number of Hazard tokens needed to earn a Fine card, and the number of Investing and Payoff 
Phases in the game. Five Investing and Payoff Phases gave the game a good length of around one 
hour, depending on the players’ experience, and it also gave players enough time to develop a 
proper strategy. The Investing Phases take much longer than the Payoff Phases, but that is 
because Arbitrage is more focused on making decision rather than recognizing the consequences. 
Although the Payoff Phase reveals whether or not a player’s risk was worth it, there are many 
instances where luck made a smart investment look like an ill-advised decision. This game is 
played not retrospectively, but rather prospectively: the lessons are learned by making the best 
decision with the information provided. 
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The Concluding Phase, too, takes much less time than the Investing Phase for the same 
reason. It also is an element of the game that has remained consistently since its conception. 
During this phase, Payoff Categories are subsequently drawn until every owned project has paid 
off and been discarded: basically, a continuous cycle of Payoff Phases. This allows play to come 
to a finite end and for players to see what gains or losses their projects would eventually lead. 
The Concluding Phase seems rushed and comes upon many players unexpectedly, but that is 
okay: once again, the objective of Arbitrage is for players to make decisions, not see the full 
impact of their decisions. 

A very important part of Arbitrage is to find a balance between simplicity and complexity 
of the game elements. A key to the game’s design was having enough elements involved so that 
players can have different strategies of risk evaluation. The more sophisticated and, therefore, 
contemplated risks that are available emphasize the importance of serious game play decision-
making. However, it is also essential for players not to be overwhelmed with the available 
information and possibilities.  In addition to the elements, the rules needed to promote the theme 
of contemplated risk-taking. Rule-writing has been a process of whittling down the current 
structure and being able to explain it in a way that is simple for the players to understand. 
Initially, the rules were more of an overview of game play, talking about what happens to the 
player. The issue was that they must be written more player-oriented. It must be clear what each 
player must do on their turn during each phase of the game. 

In addition to the rules, recent developments in the game include a progress tracker that 
lets players know what phase is happening and in the future. This assists players in planning 
future investments. Also, Approval cards, which players traded in to move up and down the 
Approval Track, were eliminated. Now, players simply move their token the corresponding 
number of spaces up or down the board. This design change simplifies the number of items in the 
game, and also engages the player more often with the Approval track; this may cause players 
who did not see much value in Approval before to change their strategies. 

Players can also find value in projects that may seem worthless. They can trade in any 
project they own for $2,000 by discarding them from their possession. The profit of only $2,000 
discourages people from simply buying a project and then immediately trading it in. This option 
is also strategic near the end of the game, where some projects are useless or harmful to hold 
onto. Besides being able to trade in projects for cash, players are also allowed to trade among 
themselves. If a player sees a project owned by another player which would benefit his or her 
strategy, a trade can be proposed for it. 

Additionally, a modification was made to the Payoff Phase, during which a Payoff 
Category is chosen and players receive the consequences for the projects with the chosen 
Category. With the former rules, players were required to recognize all projects they own that 
had the specific Category and receive the results from those projects. Now, players must 
recognize at least one project with that Category, if they have at least one, and may choose to 
recognize a second project with that Category. This new rule means that players can only get rid 
of up to two projects each Payoff Phase, whereas before there was no limit to what a player 
could lose. This allows players to strategically “hedge their bets.” Hedging is another term in 
finance referring to taking on an investment to mitigate the risk of another one. One strategy 
players could employ is purchasing projects with one negative payoff: next the player buys a 
project with a good payoff in the same Payoff Category that was poor for the other project. Then 
when the Category is chosen, the player will recognize the second project and not the second 
one. 
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One major component of the game that I would like to add is that of interaction among 
players. Trading between players is allowed, but it has not been utilized in any of the playtests 
that have occurred because players are too engrossed in their own projects and the five available 
projects. Projects from other players may greatly benefit them, but the amount of information a 
player would need to absorb to track all of the possible projects is too demanding. However, a 
possible modification in the future could be the introduction of projects or events in which 
players must interact to negate the global penalty or to reap the global benefits. For example, a 
project named “Foreclosure,” once discarded from the available projects board because no one 
was willing to purchase it, would force all players to discard their projects. Therefore, players 
must collaborate and try to determine which player should purchase the project, or whether it is 
better to let the “Foreclosure” card be discarded. This additional game element would force 
players to work with each other, which is one theme this game is currently lacking. 

Another major component of the game that needs work is the visual design. The current 
design is very rudimentary and rough, but it still carries a good message. The artistic theme is 
similar to that of an architect’s blueprint: white lines on a solid blue backdrop. This currently 
works well because it is simple to create with basic Microsoft Office tools. It also is successful 
because the blueprint idea expresses a theme of planning. It conveys to the players that planning 
will be needed to complete this game. Just like an architect must map out and draw each piece of 
his design, players must be able mentally to draw out their strategy in order to succeed. The 
dotted outlines of spaces on the game board express where projects and tokens should go and 
how they should move, as long as everything goes according to the rules. This is indicative of a 
player’s strategy as well. Like a blueprint, a well-developed strategy will provide the structure 
that different elements will fill and that lead to its completion - namely, a successful game. 
Although the basics of the game board have been designed, the layout, positioning, and visual 
effects need to cue the players to what is important to them. This should hopefully come with 
time and the assistance of an advisor with a strong design background. 

The visual layout of the project cards is also very basic at this point: the general layout of 
the card reads from top to bottom. First, a player notes the name and project type, because these 
will be the first items that affect the player if the project is purchased. The Project Effect is 
located below these two elements in the middle of the card. Players’ eyes are drawn to this 
centerpiece, which is effective because the Project Effect is one of the most important aspects of 
a project. The Project Effect font is italicized to emphasize further its significance. Finally, at the 
bottom of the card, on the left and right sides, are the two possible payments that a player can 
receive and their corresponding Payoff Categories. Each Category has a different font to help 
players differentiate and also to help them visually connect the same Category on different 
project cards. The two payoff results are listed at the bottom of the card to show that this is the 
end of the project’s life: once the recognized project’s gains and losses are received it is 
discarded. The layout of the card effectively communicates its message and information, but the 
orientation may be switched from landscape to portrait. This will be a more efficient use of space 
for the Payoff Categories, and will provide space on the card for artwork in the future. 

The different physical elements of the game - cash, Approval track tokens, Hazard tokens 
and Fine cards - still need much refining. Throughout playtesting, pieces and content of other 
games were used because of the time and money it would cost to print, create, and design all of 
those elements. Additionally, the artistic touch should be put on the game once all of the rules, 
structure, and layout are refined. However, the basic idea for each element has been considered. 
Cash will be in colors other than blue but will share a similar design to that of the board. Bills 
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will be in $500,000, $1,000,000, and $5,000,000 denominations, and the current cost of all 
elements will increase a thousand fold. Initially, thousands were used as the basic game unit 
because the bills being borrowed from a different game were in thousands: but millions will be a 
more accurate system for purchasing firms. The Approval track tokens will be human-esque, 
connecting the change in approval or disapproval with human movement and decisions. The 
differentiation of each piece will be decided later on in the design process: the color of the token 
may be what tells each apart, or it may be an actual unique token design that distinguishes one 
from another. The designs for the Hazard tokens and Fine cards will be similar so that the two 
will be visually linked to each other. The base color would preferably be yellow, the reverse of 
the blue base of the game. The Fine cards would also clearly have written the severe penalty of a 
loss of $10,000 ($10,000,000 with the new denomination). Once again, this process will require 
the artistic insight of a collaborator who shares the current vision for its artwork. 

On a personal note, I feel like making project is a huge risk, but I believe that it will be an 
enjoyable game to play as well as a persuasive tool to encourage players to take educated risks to 
succeed. I hope that Arbitrage encourages players to make these well-informed, educated 
choices: choices that take into account every possible risk and reward. Although this can be time-
consuming and a perfect calculation is impossible to complete, risk analysis is something at 
which every person should be adept because it is a useful tool for all areas of life. 
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Playtest Feedback 
Personal Correspondence with Alexander Olijar through Email: 

Thanks so much for letting me help playtest. It was a really fun game that seems like it 
has a lot of potential! Here's some of the things I thought about it: 
 
1. Skyscraper should say "Can only be built if you have 3 or more lots filled" or some 
equivalent language to help limit how good it is and to alleviate its early game power. 
 
2. I think I told you this, but I think you might want to test having the first investing 
phase continue until everyone is out, but subsequent investing phases allow each player 
one chance to invest before a payoff phase. It will help increase the decisions people have 
to make by creating more payoff phases aka more money in the game. 
 
3. If you haven't yet, you should probably doing an expected return analysis of all 
projects at each cost with excel. It will help balance anything no one notices by eye. 
 
4. Approval seems kinda useless... but it also seems like it could easily be incredibly 
good. It seems like as long as you don't lose too much, you'll be fine, and you can only 
gain from it if you get a ton. 
 
5. More "special" effects on cards would be cool as long as it makes sense. Anything that 
makes the game less linear. 
 
6. I think you might want to test out not trashing properties after players choose not to 
lease. It would help to prevent "Wasting" so many properties. It felt like we didn't even 
have access to half the game.  
 
Hope this helps! 
 
If you need any help in the future, I'd love to keep playing it! I also have a sort of unique 
contact. My friend Tim is actually a published game designer who I know is developing 
stuff right now. He loves board games and his library of them is extensive! If you ever 
want me to check if he'd be willing to read your rules or test your game or something like 
that, let me know!  
 
Alex 
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Personal Correspondence with Luke Susko through Facebook: 
i really enjoyed the game once you get things fixed i would be willing graphically design 
the cards and other things needed for the game message me or text me when your able to 
tell me what you want and nedd for them and i can get started. (i do realize it might be a 
while before you get to that stage) 
also this site could be wa to get professionally produce when everything is said in done I 
just have to follow their templates and upload everything once it is done to the site we 
pay the price and they send it to you or I and we have the final product 
https://www.thegamecrafter.com/ 
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Pictures from Playtests 
Taken on February 4th, 2014 

 
Taken on April 5th, 2014 
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Appendix I: Game Title 
As of 4-30-14 
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Appendix II: Game Board Prototype 
As of 4-30-14 
Actual Dimensions: 22” x 17” 
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Appendix III: Game Summary Sheet 
As of 4-30-14 
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Appendix IV: Project Cards 
As of 4-30-14 
Actual Dimensions: 3” x 4” 
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Appendix V: Game Rules 
SET-UP: Shuffle the Payoff Category cards and place them face-down on the game board. Place 
the Fine card deck and the Hazard tokens on the playing surface. Shuffle the deck of project 
cards and place it face-down on the Draw Pile space of the board. Assign one player to be the 
capitalist: he or she has the responsibility of handling the money. This player gives each person 
$13,000. Each player chooses a token and places it on the neutral stage of the Approval track.  
INITIAL PHASE:  The capitalist deals two project cards face-up to each player. If a player 
receives a project with an “*” next to the project name, he or she must discard this card and the 
capitalist deals another project to him or her. After each player owns two acceptable projects, the 
capitalist draws the top five projects from the deck and place them face-up on the available 
project Slots A through E on the project board to end this phase. 

Project Name 
Project Type: if a player collects the fifth project of the 
same type during the game (or one project or each type), 
he or she collects a bonus payment of $5,000. 
Project Effect: project cards may or may not have one. 
 Category Payoffs: each project has two possible payoffs, 
and each payoff is designated by one of seven different 
Payoff Categories. Each payoff includes payments and 
effects to be resolved during the Payoff Phase when that 
Payoff Category is chosen.  

INVESTING PHASE: A player may own no more than five projects at any point in the game. 
During this phase each player, starting to the left of the capitalist, takes a turn which consists of 

one of the following options: 
1.) Purchase a project, if he or she has the 
required cash and space to do so. The 
player pays for the project based on its 
slot on the available projects board, 
completes any actions from the project’s 
Effect, and then places the project card 
face-down in front of him or her. 
2.) Pass, if they cannot or wish not to 
purchase a project. Consequently, the 
project in Slot E is discarded.  
Once the player has completed his or her 
turn, the available projects board is 
replenished: the available projects are 
moved to the next lowest unoccupied slot 
and the top project card of the draw pile is 
placed face-up in Slot A (see diagram). 
Play continues clockwise, and the phase 
ends after each player has had two turns. 
If no more projects are left in the draw 
pile to replenish the available projects 
board, the discard pile is shuffled and will 
be used as the draw pile. 

 

Draw 
Pile 

A player 
purchases 
the project 
in Slot C. 
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At any time, players may trade in a project they own by discarding it and receiving $2,000, as 
long as it is not during the Payoff Phase where the project is a recognized one that is paying off. 
PAYOFF PHASE: The capitalist reveals the top card of the Payoff Category deck and places it 
in the next Payoff Phase spot on the game board. This card indicates which of the seven Payoff 

Categories will provide the payoffs for projects this 
turn.  Each player can: 
1.) Recognize zero projects, if the player has no 
projects with the chosen Category. 
2.) Recognize one project, if he or she has at least one 
project with that Category. 
3.) Recognize two projects, if he or she has at least two 
projects with that Category and would like to 
recognize two of them rather than one. 
Recognized projects may not be traded-in, taken, or 
discarded and their Project Effects may no longer be 
used. Beginning to the left of the capitalist, each player 
receives the results of his or her recognized project(s): 

CASH: added to or taken from the player’s current holdings. If a player is required to pay 
money, but is unable to do so after trading in or trading away all of his or her projects, he or she 
collects a Fine card and $6,000 from the money supply. Fine cards cannot be paid off until the 
end of the game. 
APPROVAL: the player’s token is moved the appropriate number of spaces up or down the 
Approval Track. Negative and Positive Approval do not negate each other: a player must resolve 
all up and down movements in any order. If his or her token reaches a payment space, the player 
receives the resulting payment and moves his or her token to the next stage. 
HAZARD TOKENS: placed in front of the player or returned back to the supply pile. If a player 
has five or more Hazard tokens, he or she must exchange five tokens for a $10,000 Fine card. 
FINE CARDS: placed face-up in front of the player, or returned back to the supply pile.  
PROJECTS: placed face-up in front of you or discarded. A recognized project that is paying off 
is not considered as one of the five projects you currently own. 
The phase ends after the results from each recognized project have been concluded and these 
projects are discarded. Now a new Investing Phase begins. 
Every project will pay off by the end of the game: during one of the four Payoff Phases or during 
the Concluding Phase, which will be discussed next. 
CONCLUDING PHASE: The game continues in alternating Investing and Payoff Phases until 
five Investing Phases have been completed, as noted on the game board. At that point, the 
capitalist reveals the top Payoff Category card and players follow the Payoff Phase guidelines. 
After completing this process, the capitalist flips another Payoff Category and the steps of 
another Payoff Phase. This method continues until all owned projects have been discarded. If the 
Payoff Category deck is exhausted, the capitalist shuffles all of the cards together and continues 
the process until all projects have been recognized or discarded. Players discard excess Hazard 
tokens, add up their total earnings and deduct $10,000 for each Fine card they have; the player 
with the highest amount is the winner! 
 

 

 

  

 

  

 

  

This player must choose 
at least one project to 
pay off and decide 
whether or not to pay 
off the other project. 
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Abstract 
 The CALC-I gene is responsible for the creation of calcitonin and all the related peptide 
precursors including procalcitonin. Mature calcitonin is produced solely in the neuroendocrine 
C-cells of the thyroid gland. Calcitonin (CT) is found during non-infectious time periods in the 
blood serum during hypercalicemia.  Under these normal conditions, procalcitonin (PCT) levels 
in the blood should be negligible. However, it has been found that during times of bacterial 
infection, PCT, as well as other CT precursors, increase their levels in the blood up to several-
thousand fold and then decrease as the infection is resolved. Studies have shown that PCT levels 
used as a diagnostic tool reduced patient antibiotic exposure by 50% while still maintaining the 
same recovery outcomes prior to the PCT testing. A study performed in France in 2003, found 
that their research indicated that PCT levels >0.5 ng/ml could be considered a biomarker for 
bacterial infection with a 96% specificity and 65% sensitivity score (Delèvaux I. et al., 2003). 
Overprescribing antibiotics has become a huge problem in both the U.S. and worldwide.  In 
April 2013, the Belvoir Harvard Health Disclaimed wrote that U.S. doctors write enough 
prescriptions each year to provide for 4 out of every 5 Americans (Pickett M., 2013). In fact, as 
many as 75% of lower respiratory tract infections are being prescribed antibiotics (Schuetz, P. & 
proHOSP Study Group, 2009). This is a huge indicator that physicians are unnecessarily 
overprescribing antibiotics because it is known that viruses cause a majority of respiratory colds 
and symptoms.  PCT has shown signs that it increases its amount in the bloodstream during 
times of bacterial infection and can fluctuate with the severity of disease and therefore, may be 
the answer for more accurate and measured antibiotic usage.   
 This paper is discussing a study that was conducted at Crouse Hospital in Syracuse, NY 
in the summer of 2012 to answer the thesis question “Does PCT testing help to determine 
whether or not antibiotics should be started in a patient with an infectious disease? If so, do the 
levels help the doctor determine the duration of the antibiotic therapy?” From the study, it can be 
concluded that there is a definite connection between bacterial infections and rising procalcitonin 
levels. Some PCT levels recorded could be regarded as unreliable for the purpose of this study 
because antibiotics were given before the PCT level was measured.  Without being told about the 
study 45% of doctors naturally followed the PCT guidelines created by Muller and Prat in 2006. 
Limitations in the study previously mentioned make it difficult to conclude if PCT testing 
absolutely helps determine whether or not antibiotics should be started in a patient with an 
infectious disease and if the levels help the doctor determine the duration of the antibiotic 
therapy. It certainly can be concluded that there is a need for a biomarker that will provide rapid, 
reliable, and specific measurement s of bacterial infection so that doctors can more accurately 
treat their patients and procalcitonin is indicating great promise in becoming that biomarker.   
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Introduction 
Background 

During the summer of 2013, I interned at Crouse Hospital in Syracuse, NY with Dr. 
Mickey Lebowitz working on the Procalcitonin Test Project. I worked on this project under the 
guidance and assistance of my mentor Dr. Lebowitz, as well as Infectious Disease Specialist, Dr. 
Tasaduq Fazili and Pharmacy Systems Manager, Chuck Brown.  Many studies in recent years 
have supported the use of the procalcitonin (PCT) test in infectious disease patients to determine 
if the disease is bacterial in origin.  The relationship of the PCT test with diagnosing and treating 
bacterial infections is still being studied. The purpose of this project was to analyze the charts of 
infectious disease patients who received the PCT test from 2012-2013 to determine if Crouse 
Hospital doctors were using the PCT levels to dictate their course of antibiotic treatment. 
Additionally, we hoped to find a correlation between PCT levels in the blood stream and 
bacterial diagnoses in those patients tested. While I was working at my internship, I decided to 
use this topic for my thesis project. 
 
Reason for the study 

Bacterial infections are a major cause of morbidity and mortality all around the world. 
Some of the many bacterial infections include; bacterial pneumonia, lower respiratory tract 
infections (LRTI), chronic obstructive pulmonary disease exacerbations (COPD exacerbations), 
bacteremia, sepsis, and drug resistant bacteria strains (Charles et al., 2008).  Today, it is 
becoming a pressing reality that more and more drug restraint, deadly strains of bacteria are 
developing as a result of the overuse and misuse of antibiotics by both doctors and patients. 
Unfortunately, there is no gold standard guideline that all physicians can reference when treating 
patients with bacterial infections and so treatments vary greatly and depend a lot on the judgment 
of the physician treating you. Also, we live in a society where patients expect there to be a drug 
for everything and doctors occasionally opt to appease their patient by giving them an antibiotic 
when there was no telling that their illness was caused by a bacteria rather than a virus or fungus. 
People often feel like they are being on the safe side if they start the antibiotic earlier and that it 
won’t hurt the patient. This is false. When taking antibiotics, there is always a risk of side 
effects. Also, when antibiotics are used they can kill some of the body’s normal flora causing 
patients to have a weakened immune system making them susceptible to new bacterial 
infections. Additionally, when antibiotics are used for infections that the body could fight off by 
itself with no intervention or when antibiotic cycles are not completed by the patient, resistant 
strands of bacteria could form. These antibiotic resistant strains pose a huge threat to society as 
we run out of ways to treat them. All these reasons indicate that physicians are in need of a more 
accurate, quicker, more efficient way of determining what an infection is and how to treat it 
(Panos, Betsi, & Falagas, 2006). 

Procalcitonin (PCT) is a precursor to the hormone calcitonin and has been found by 
several studies (primarily in foreign countries) to increase in the bloodstream during bacterial 
infections. There has yet to be set PCT levels that will correlate with specific diseases, strength 
of infection, and type of antibiotic treatment needed.  PCT tends not to increase levels in the 
blood stream during viral or fungal infection, although there are exceptions (Gilbert, 2011). It is 
known that PCT levels tend to fluctuate in the bloodstream with the severity of bacterial 
infection and decrease as the malady is resolved (Christ-Crain & Müller, Sept. 2007).  For these 
reasons, PCT could be a future biomarker and treatment indicator for bacterial infections in 
patients. More research about PCT, its function in the body, and correlation with bacterial 
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infections, in combination with studies from PCT guided therapy trials with patients are needed 
to determine what different PCT levels in the blood stream mean.   
 
Thesis Question 

My thesis question was, “Does PCT testing help to determine whether or not antibiotics 
should be started in a patient with an infectious disease? If so, do the levels help the doctor 
determine the duration of the treatment?” It is my hope that this study will provide more insight 
into this growing field of study by answering my thesis question. With the results of this thesis, I 
intend to be able to identify whether or not PCT levels currently have an impact on patient 
diagnosis and antibiotic therapy treatment at Crouse Hospital, and provide suggestions for 
further research and studies about PCT testing in patients with bacterial infections.   
 
Literature Review 
The Problem Bacterial Infections Pose  

Bacterial infections are a major cause of morbidity and mortality all around the world.  
Some of these deadly infections include; bacterial pneumonia, lower respiratory tract infections 
(LRTI), chronic obstructive pulmonary disease exacerbations (COPD exacerbations), 
bacteremia, and sepsis.  In 2004 it was recorded that approximately 10% of the worldwide 
morbidity rate was due to LRTI alone. Bacteremia, which is defined as any kind of bacteria 
recovered from a blood culture, is said to be a predictor and key player in 35% of morbidity rates 
in the ICU setting (Charles et al., 2008).  When bacteremia exacerbates into sepsis - a whole 
body inflammatory state (called a systemic inflammatory response syndrome or SIRS) caused by 
severe infection - the possibility for death becomes very high.  In 2012, it was estimated that 
500,000 people die from sepsis each year in the United States (Su et al., 2012).  Using 
advancements in science to promote prompt diagnosis and accurate treatment action is the only 
method for lowering this statistic. 

Currently, the main way physicians diagnose infectious disease is by using cultures and 
medical imaging.  Microbial cultures generally take 24-48 hours to grow and stain which can 
stall disease specific treatments a day or more. Unfortunately, a large portion of cultures are 
negative for signs of growth and produce false negatives because an infection can still be present.  
Other cultures are sometimes thrown out due to contamination. This is why it is so important that 
medicine develops a biomarker that gives a quick and accurate indication as to whether or not an 
infection is bacterial or nonbacterial.  For patients who suffer from lethal bacterial infections 
such as pneumonia, bacteremia, and sepsis - every minute counts (Kim et al., 2011). 
 
Procalcitonin 
 Procalcitonin (PCT) is the 116-amino acid precursor to the hormone calcitonin (Gilbert, 
2011).  Ribosomal synthesis of the 116-amino acid procalcitonin molecule is cleaved between 
amino acids 60-91 yielding calcitonin (Gilbert, D.N., 2010). Calcitonin (CT) was first discovered 
in the 1960’s and has since then been found to have many prohormone peptides such as PCT, 
CGRP-I, adrenomedullin, and amylin (Christ-Crain & Müller, Sept. 2007). The CALC-I gene is 
found on chromosome 11 and is responsible for the creation of calcitonin and all the related 
peptide precursors (Müller et al., 2000). Mature calcitonin is produced solely in the 
neuroendocrine C-cells and K-cells of the thyroid gland. Calcitonin can be found during non-
infectious time periods in the blood serum during hypercalicemia to lower the serums calcium 
level.  Under these normal conditions, PCT levels in the blood should be negligible (Simon, 
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Gauvin, Amre, Saint-Louis & Lacroix, 2004). However, it has been found that during times of 
microbial infection, PCT, as well as other CT precursors, increase their levels in the blood up to 
several-thousand fold and then decrease as the infection is resolved (Müller et al., 2000).  Unlike 
calcitonin, procalcitonin is produced in the parenchymal tissues and differentiated cell types 
throughout the entire body such as the liver, kidney, adipocytes and muscle tissue (Mueller & 
Prat, 2006).  The measurement of PCT in the blood stream during times of infection has allowed 
scientists to realize that its levels in the blood serum tend to fluctuate in parallel to the severity of 
a bacterial infection. PCT has been called a “homokine” because it demonstrates the behavior of 
both a hormone and a cytokine during times of infection.  Hormones are produced by endocrine 
cells and function systematically.  Cytokines are produced by various kinds of cells and have 
local, targeted affects (Christ-Crain & Müller, Sept. 2007).  For example, during times of 
infection, macrophages produce proinflammatory cytokines to stimulate the immune system 
(Gilbert, D.N., 2010).  Having both of these qualities is what allows procalcitonin to be a part of 
the inflammatory cascade response in the immune system.  Studies have shown that 
macrophages in vitro, which are stimulated by bacteria or endotoxins, release procalcitonin in 
detectable levels within three to four hours (Fazili, Endy, Waleed & Maskey, 2012).  This fast 
reaction time remains true within the human body for clinical infections as well (Gilbert, 2011). 
Additionally, PCT testing results can be obtained by a physician in most hospitals within one 
hour of the blood being drawn.  This is much faster than waiting 1-5 days for a blood or other 
bodily fluid culture results to come back. An in vitro discovery that was supported by a German 
study conducted on adult and pediatric patients between 1999 and 2006 is that when interferon- γ 
(INF-γ) is found in the blood serum, the PCT production is completely halted. This is useful 
information because viruses produce INF-γ during infection. This occurrence would explain why 
the majority of the time when a purely viral infection is attacking the body, PCT levels do not 
increase (Gilbert, 2011).  Research has also compared the half-life of PCT to the other CALC-I 
gene prohormones and has found that it has a longer half-life than most making it easy to work 
with in the lab (Brunkhorst, Heinz, & Forycki, Aug. 1998). As a result of these recent 
discoveries, it can be concluded that PCT is quickly produced in the presence of primarily only 
bacterial infections.  These qualities could make PCT a great biomarker for physicians to use to 
promote early detection of bacterial infections, specifically bacterial respiratory tract infections 
and sepsis.  However, it must be noted that the exact role of procalcitonin is still unknown and it 
would be very helpful to try to more accurately understand its meaning in the presence of 
infection and in the body in general.  
 
Measurement Tools 

 The levels of PCT in the serum can be measured by two different kinds of assays; the 
older LUMI Test or the newer and more accurate Kryptor Test.  Both tests were developed in 
Germany by Brahms Diagnostics. The LUMI Test has a lower limit detection of 0.5µg/L 
compared to the Kryptor lower limit of 0.06µg/L (Fazili, Endy, Waleed, & Maskey, 2012).  The 
LUMI limit 0.5µg/L is not capable in defining specific measurements that could identify specific 
diagnoses. According to a study conducted by Kyung Hee University Hospital in 2011, in the 
near future it is possible that a PCT reading of 12.34µg/L could mean E. coli and a score of 
11.65µg/L could mean Klebsiella pneumonia bacteria (Kim et al., 2011).  The Kryptor Assay 
accuracy could lead to more patient and disease specific therapy. 
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Treating Infections with Antibiotics  
Diagnosis of bacterial infections can be challenging because many symptoms can mirror 

symptoms presented by other illnesses such as viral infections. If a bacterial infection is present, 
time is precious and the sooner the administration of antibiotics begins, the sooner the bacteria 
are prevented from proliferation in the body.  Currently, treatment for patients can be described 
as empiric therapy until a direct cause of illness is identified.  Empiric therapy is when 
antibiotics are given to the patient as a precautionary measure just in case the malady is bacterial. 
Treating viral or fungal illness or other types of noninfective inflammation with antibiotics is not 
only ineffective in curing the patient, but it may cause many adverse side effects. The World 
Health Organization indicates that for every 100 respiratory infections, only 20 probably require 
antibiotic treatment (Simon, Gauvin, Amre, Saint-Louis, & Lacroix, 2004).  In April 2013, the 
Belvoir Harvard Health Disclaimed wrote that U.S. doctors write enough prescriptions each year 
to provide for 4 out of every 5 Americans (Pickett, 2013). As many as 75% of LRTI’s are being 
prescribed antibiotics  (Schuetz & proHOSP Study Group, 2009). This is a huge indicator that 
physicians are overprescribing because it is known that viruses cause a majority of respiratory 
colds and symptoms.  Some of the side effects to overuse of antibiotics are “super-bug” resistant 
strands of bacteria, increase cost for patients, allergic reactions, and a diminishing of the body’s 
natural flora.  Natural flora is bacteria that are always present and are found in every crevice of 
the body.  This helps protect us from outside pathogens by eliminating space for new pathogenic 
species to grow (Panos,  Betsi, & Falagas, 2006).  
 
Current Approved Applications for PCT 
 Currently, there are four accepted uses for PCT testing. First, the FDA has approved its 
use in helping to predict the likeliness of mortality in septicly ill patients. In Europe, especially in 
Switzerland, empiric antibiotic therapy is being guided in some trials by PCT levels in patients 
with bronchitis, community-acquired pneumonia, and sepsis. Using the same PCT parameters for 
starting antibiotic therapy can also be applied to healing patients. If a patient did have a high 
PCT level and was receiving antibiotics, their PCT level should fall 50% per day of antibiotic 
therapy. Once levels reach <0.1 ng/ml again, the bacterial infection should be cleared. This is 
true only for patients with no renal function problems (Gilbert, D.N., 2010).  
 Although these are applied uses for PCT testing that have proven to have positive and 
effective outcomes and many occasions, these four suggested uses have not yet become common 
practice around the world (including the U.S.). Many factors contribute to this problem such as 
there is still a need for developing an even more accurate PCT test assay than the current Kryptor 
model. This would allow doctors to pinpoint what level is best associated to which disease. Also, 
there is a need for more human trials with PCT guided therapy, especially in the United States. It 
is problematic to get doctors to agree to base their therapy solely on the PCT levels. Lastly, many 
infectious diseases present in very similar matters despite their very different pathogenic origins. 
Additionally, the same disease could have a very different effect on one individual than another. 
Because of the great variability in infectious disease, it is impossible to label one test the 
absolute determiner. PCT, or any other biomarker, would always have to be used in conjunction 
with other tests.  
 
Procalcitonin Test Research and Studies   
 Since the early 1960’s scientists and doctors have tried to investigate and further test the 
ability of procalcitonin to be an efficient and accurate biomarker for pulmonary diseases and 
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serious bacterial infections such as sepsis. Studies and experiments have been conducted on both 
animals and humans to try to determine what procalcitonin is and what effect it has within the 
body. In the article “Ubiquitous Expression of the Calcitonin-I Gene in Multiple Tissues in 
Response to Sepsis,” hamsters were used to test the theory that PCT levels will rise in the 
presence of a bacterial infection.  This trial took place in the year 2000 at Harvard Medical 
School.  2,000 male, golden Syrian hamsters, all 90-120 grams, were placed in a controlled 
environment.  Half were randomly selected to receive normal food pellets as the control and the 
other half were selected to receive E. coli infused pellets.  All other living conditions remained 
the same between groups. Positive outcomes of this study showed that the PCT level did 
substantially increase in the E. coli group vs. the control group. This shows PCT as a possible 
target for future therapy. However, it must be noted that this is an animal study and that these 
results cannot be expected to directly correlate to human illness. Also, every ill mouse was 
severely septic and so there was no indication as to how PCT would increase in a moderately 
sick mouse (Muller et al., 2000). 
 A few years later a study was conducted in Clermont-Ferrand, France in 2003 
encompassing 173 patients (98 women and 75 men).  The patients PCT serum levels were 
measured within the first 24 hours of admission due to fever or inflammatory syndrome. All 
patients who received initial antibiotic treatment prior to the PCT evaluation were excluded from 
the study.  The diagnosis of each individual was documented and then compared to the PCT 
level upon evaluation. This studies data indicated that it would be reasonable to say that a PCT 
serum level >0.5 µg/ml marked the existence of a bacterial infection in the patient with a 96% 
specificity and 65% sensitivity.  This test used the LUMI assay to measure its PCT values and so 
accuracy must be questioned since the LUMI Test has a lower limit detection of 0.5µg/L 
compared to the new Kryptor assay lower limit of 0.06µg/L. The authors of this article also 
noted in their discussion that false negatives may have been prevalent in their data because PCT 
does not increase for localized infections (Delèvaux et al., 2003). 
 Another important study was conducted by University Hospital in Basal, Switzerland in 
2004 where 243 patients with LRTI were divided into two groups to test the concept of PCT 
guided therapy.  This was done by creating two groups; one standard care group (n=119) and one 
PCT guided care group (n=124).  Patients with a PCT level of <0.25µg/L were discouraged from 
using antibiotics and patients with PCT levels >0.5 antibiotics were highly encouraged. This trial 
proved to dramatically reduce the use of antibiotics in the PCT guided care group without having 
a negative impact on the patient outcome or survival rate. However, on several occasions the 
doctor over-rode the PCT level therapy indication and treated the patients based on other test 
outcomes such as cultures. This means, some patients with a low PCT level of <0.25µg/L were 
still given antibiotics by their doctor. In doing so, the doctors have created an independent 
variable for the study making it hard to say that PCT guided therapy did not harm the patient. If 
the doctors did not step in and follow their instincts, the outcomes may have not been the same 
(Christ-Crain,  Jaccard-Stolz,  Bingisser, & Gencray, 2004). 
 Chest Journal published a study in 2010 discussing how procalcitonin levels can predict 
bacteremia in patients with community-acquired pneumonia better than conventional methods 
such as blood cultures. This study took place between years 2006-2008 and was composed of 
925 patients from Switzerland hospitals with radiologic-confirmed Community Acquired 
Pneumonia (CAP). The purpose of this study was to re-affirm the importance and promise of 
PCT as a true biomarker for bacterial infections focusing on its ability to limit the number of 
blood cultures taken, money saving abilities, and higher accuracy at predicting bacterial 
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infections than blood cultures. Blood cultures have dramatically improved modern medicine and 
physician’s ability to determine the cause of patient’s illnesses. However, cultures are both 
timely and relatively inaccurate.  According to this study, CAP patient blood cultures only 
produced a positive result 7.9% out of 462 patients, three of which proved to be contaminated. In 
comparison with other laboratory procedure and C-reactive protein serum levels, PCT proved to 
be the best indicator of a bacterial infection with an average sensitivity score of 91.75%. It was 
also found that the average cost per patient could be decreased when using the PCT test from 
$145.00 for two blood cultures to $30.00 for one PCT test (Muller F. et al., July 2010). 
 In 2012, a study was conducted aiming to evaluate the usefulness of PCT in the 
assessment and care of community-acquired pneumonia (CAP). 344 patients with non-severe 
CAP were selected for the study. Patients with immunodeficiency disorders were excluded. This 
was an observational study and doctors treated patients according to their regular practice.  At 
the end of the study it was concluded that a PCT level of 0.15 ng/ml was the best predictor for 
bacterial etiology. Also, low PCT serum levels were associated with low mortality. Lastly, it was 
concluded that there was still trouble in using PCT alone to decipher between atypical bacterial 
and viral infections (España et al., 2012).   
 In summary, most of the data gathered from the 15 studies collected and evaluated for 
this review agreed that PCT testing can be helpful in future diagnosis and treatment of bacterial 
infections, specifically pulmonary diseases and sepsis. The articles stated that PCT testing can 
lead to; more accurate and faster diagnosis, saving money, less time in spent in hospitals,  
shortened antibiotic treatments, prevention of antibiotic resistant species, reduced antibiotic 
prescriptions for viral infections, and patients exposed to fewer antibiotic side effects.  
 Some of the experimental studies did not agree with the results of others quite as well. 
For example, the research performed by Kyung Hee University Hospital in Seoul, Korea has 
results that are opposite of other studies.  In this study, serum samples and blood cultures were 
obtained from 300 patients presenting with a fever between August 2008 and April 2009.  Most 
other studies indicate that gram negative bacteria have a higher PCT level than gram positive 
bacteria.  This study however, reports that gram positive bacteria register an average score of 
26.26ng/ml and gram negative bacteria only scored an average 7.95ng/ml. This raises many 
questions as to whether or not PCT is an accurate and trustworthy diagnostic tool. The scientists 
in this study did conclude at the end that their patient sample size was too small and the assay 
used to measure the PCT was not the most accurate available (Kim et al., 2011). 

 There is no standard reference to bacterial infection diagnosis and treatment for doctors 
to use and because of that all observations are prone to bias and premature results creating 
conclusions that can mislead doctors. That is why it is crucial to develop a standardized method 
for physicians to diagnose patients.  A meta-analysis study conducted by B. Muller and C. Prat in 
Switzerland 2006 analyzed PCT scores with their matching diagnosis to produce a diagnostic 
guide that many physicians refer to today. Four numerical levels were created: 1) PCT <0.1 µg/L 
suggests the absence of a bacterial infection and antibiotic treatment is strongly discouraged. 2) 
PCT between 0.1 and 0.25 µg/L suggest a bacterial infection is unlikely and antibiotics are 
discouraged. 3) PCT between 0.25 and 0.5 µg/L indicates a possible bacterial infection and 
antibiotics are encouraged. 4) PCT >0.5 µg/L strongly suggests the presence of a bacterial 
infection and antibiotics are strongly encouraged (Mueller & Prat, 2006).  When these levels 
were followed by doctors as they prescribed their patients antibiotics, a substantial reduction in 
antibiotic therapy was evident and patient outcomes remained the same as before the trial.  The 
most striking reduction in antibiotic use was for acute bronchitis (Mueller & Prat, 2006).   
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 Another meta-analysis study that was referenced in the creation of this review was the 
comparison of “Serum Procalcitonin and C-Reactive Protein Levels as Markers of Bacterial 
Infection” by the University of Montreal, Quebec. This meta-analysis included all studies that 
evaluated serum PCT and/or CRP markers for the diagnosis of bacterial infections published in 
the MEDLINE database from January 1, 1970 to May 30, 2002.  This study compared two 
CALC-I gene CT prehormones that are known to both elevate during times of inflammation and 
possible infection.  Results showed that PCT accuracy for discriminating bacterial vs. 
noninfective causes of inflammation was 88% and CRP accuracy was only 75%.  Even though 
the cost of the PCT test is $10.00 and the CRP test is $5.00, the accuracy and sensitivity of the 
PCT is far better and more effective. Lastly, because this study covered all ages it was concluded 
that the kinetics of procalcitonin as a homokine biomarker in the body is the same for kids to 
adults (Simon, Gauvin, Amre, Saint-Louis, & Lacroix, 2004).  
Gaps in Research  
PCT is currently being introduced into more U.S. hospitals and is beginning to be used every 
day. However, it is still only an additional tool to typical cultures and medical imaging. PCT 
cannot be used as a primary indicator for diagnosis or treatment plan development yet 
considering that many gaps in research still remain.  Some of those gaps include: 

 The need for more specific and standardized levels that can be associated with specific 
kinds of bacteria and levels of infection. 

 How to differentiate between a patient with both bacterial and viral infections and a 
patient with just one or the other. 

 Localized infections can cause false negative PCT readings. 
 Are doctors willing to honestly use this new tool when diagnosing their patients? Or are 

they ordering and paying for the test, but ignoring its indications when making a 
diagnosis? 

 Limited research has been performed in the U.S. relating how accurate PCT is to positive 
cultures and bacterial infection diagnosis. 

 What level of PCT can be used as an indicator for the use of antibiotics in therapy 
without putting the patient’s recovery in jeopardy? 

 
 
Thesis Topic  

The goal of my thesis was to help answer some of these lingering questions - specifically 
how PCT can affect the administration of antibiotics.  My thesis topic question is, “Does PCT 
testing help to determine whether or not antibiotics should be started in a patient with an 
infectious disease? If so, do the levels help the doctor determine the duration of the antibiotic 
therapy?”  My thesis study took place at Crouse Hospital in Syracuse, NY from May- July 2013. 
 
Hypothesis 

I believe that there will be a relationship between antibiotic treatment plans prescribed to 
patients with bacterial infections and the PCT level determined by the PCT test. 
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Methods 
HIPPA Clearance 

Once I received the position of intern at Crouse Hospital in Syracuse New York, I 
underwent a series of HIPPA and hospital specific clearances. These clearances allowed me to 
gain viewing privileges of patient charts so that I could view and collect the data.   
 
Robert Morris University IRB Clearance 
 In November 2013 I applied and received IRB approval for my thesis project.  
 
Developing the Project and Thesis Question 

Procalcitonin testing has been a hot topic in infectious disease studies over recent years 
because of its apparent connection with bacterial infections in the human body. At Crouse 
Hospital, the number of PCT tests ordered by physicians had recently increased after an 
informational seminar given by Dr. Tasaduq Fazili, an infectious disease specialist, in 2012 . The 
purpose of this study and my thesis question is, “Does PCT testing help to determine whether or 
not antibiotics should be started in a patient with an infectious disease? If so, do the levels help 
the doctor determine the duration of the antibiotic therapy?” In order to answer this question, the 
concept for the project was developed so that a sample of Crouse patients treated after the PCT 
seminar would be collected and reviewed. Information that was included in the study was the 
date and results of the PCT test, date and results of cultures, date and results of scans/X-rays, the 
diagnosis, and whether or not they received antibiotics. 
 
Determining the Sample Size 

I decided to use a sample size of 100 patients from May 2012 through March 2013. A list 
of just over 500 patients that had a PCT test between this timeframe was compiled by the Crouse 
Pharmacy Systems Manager using a query he created. The list was chronological and so each 
month was grouped together. The patients were randomly selected from that list by choosing 
every fifth patient. This selection method not only provided a random sample population, but 
also an accurate representation of the number of PCT tests issued per month. Every fifth patient 
was counted consecutively and so if January had five patients, and February had ten patients, one 
patient would be selected from January and two from February, thus properly representing the 
overall population size and organization.  
 
Data Collection  

The next step was collecting the data. First, my mentor, Dr. Lebowitz taught me how to 
properly navigate the Crouse patient chart website. Next, I created a Microsoft Excel spreadsheet 
with nine differ columns titled: 

PT# Date 
PCT 
Test 

Ordered 

PCT 
Level 

Culture 
Type/ 

Results 

Culture 
Date 

Scan/ 
X-ray 
Type/ 

Results 

Scan/ 
X-ray 
Date 

 

Discharge 
Diagnosis 

Antibiotics 
Administered 

Yes/No 

 
All the data was collected during my summer internship at Crouse Hospital from May 28, 2013 
through July 19, 2013. Once the data was collected, the diagnoses on the spreadsheet were read 
to determine which patients were diagnosed with a bacterial infection.  
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Data Collection Modifications 
Throughout the data collection process, I realized that I wasn’t able to tell when exactly 

the patient had received the antibiotic just by looking at the chart files on the Crouse patient care 
records website. I needed access into the pharmaceutical records. Once again, the Crouse 
Pharmacy Systems Manager created another list using a new query. This list provided me with 
the patient identification number, the day the PCT test was taken, the antibiotic order date, and 
the day each dosage was given to the patient.  Using this data I was now able to determine what 
effect the PCT may have had on the antibiotic treatment provided by the doctor. 
 
Analyzing the Data 
Data was analyzed using Excel developing graphs representing the following comparisons: 
 -The number of days antibiotics were prescribed prior to PCT test date 
 - The number of times antibiotics were stopped when PCT levels were low vs. the 
 number of times antibiotics were continued when PCT levels were low 
 - PCT level vs. Culture Results 
 - The number of patients prescribed antibiotics per PCT level 
 
Limitations 

This study was done in retrospect of patients who have already been treated for an 
infection. I collected data that was created from doctors treating patients while having no 
knowledge of this study.  Because of this, there was no focus by the doctors to use PCT testing to 
primarily guide their therapy choices. In the U.S., doctors often practice empirical therapy in 
which doctors will begin antibiotics if there is a possibility of bacterial infection before all the 
culture, scan, and PCT testing results arrive. This would skew PCT data because receiving 
antibiotics before the PCT serum level was measured could change the original level of PCT in 
response to infection.  Also, there are some cases that are unclear if the final diagnosis was 
bacterial or viral. The hospital pharmacy keeps track of logging the day and time of each dosage 
of medication. PCT testing is only recorded as the day it was taken. These variances in recording 
caused problems when trying to determine whether or not the PCT level was the cause for 
antibiotic treatment and if the treatment was administered properly.  Most importantly, much of 
what I am discussing is inferred from written data or numerical data I read from the patient 
charts. It would have been more beneficial to record this data as the doctors were treating the 
patient so that I could better understand the reasoning behind their actions and treatments to 
better understand how PCT truly affected the antibiotic therapy.  

Also, this thesis study is a review of patients who had a PCT test taken, but the doctors 
were not required to treat them based on PCT guided therapy. This doesn’t mean that the patients 
couldn’t have been treated based on antibiotic guided therapy. It only means that there was no 
experimental group in which every patient was treated using those guidelines. Consequently, 
there was no control group to compare my data with. 
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Results and Discussion 

 
Figure 1: This pie chart demonstrates the number of patients that were treated in 
agreement with                              the PCT antibiotic therapy guidelines developed 
by the 2006 Switzerland meta-analysis performed                           by Muller and 
Prat.  

According to research performed by Mueller and Prat in 2006, the suggested levels for 
PCT guided antibiotic therapy are:  

1) PCT <0.1 µg/L suggests the absence of a bacterial infection and antibiotic 
treatment is strongly discouraged.  
2) PCT between 0.1 and 0.25 µg/L suggest a bacterial infection is unlikely and 
antibiotics are discouraged. 
3) PCT between 0.25 and 0.5 µg/L indicates a possible bacterial infection and 
antibiotics are encouraged.  
4) PCT >0.5 µg/L strongly suggests the presence of a bacterial infection and 
antibiotics are strongly encouraged. 

These guidelines are still being researched and are not yet a medical standard, although many 
physicians have found success in using these guidelines. For the sake of this analysis, I used 
these guidelines and considered doctors not to be following the guidelines for the reasons listed 
below. 

 Antibiotics were already started in a patient before the PCT test. But, once the 
results came back below 0.25 µg/L the physician did not stop antibiotic treatment 
within 24 hours of the PCT reading.  

 PCT levels in a patient were above 0.25 µg/L, but no antibiotics were prescribed.  
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In figure 1, larger pie chart colored blue and purple shows the number of cases out of the 
100 patients that followed the guidelines and those that didn’t. The smaller red and green pie 
chart represents the slice of the main pie titled “did not follow.” In the second pie, the 
distinguishment is made between the patients with a PCT level <0.1 and those with a PCT >0.1. 
In patients with a PCT >0.1, two scenarios could have occurred where physicians didn’t follow 
the guidelines. First, the PCT level could have been between 0.1 and 0.25 µg/L. Here, there is a 
slim possibility bacterial infection and antibiotics are discouraged, but the physician still did 
prescribe antibiotics. The second scenario would be that PCT levels were above 0.25 µg/L, but 
no antibiotic was prescribed. The <0.1 slice of the second pie is significant because this PCT 
level indicates that there should be no bacterial infection present and so it is concerning to see 
doctors still prescribing antibiotics to these patients.  What we don’t know is if the doctors did 
use this indication from the PCT test and although they may not have stopped the antibiotics, 
they may have shortened the duration of treatment.  

 
Figure 2: This graph shows the number of day prior to the PCT test antibiotics were 
given to the  patient. 

 
Figure 2 explains one of the limitations in the data that was discovered after the 

collection. Empiric therapy is often practiced by doctors when who would like to begin 
antibiotics in patients prior to a firm diagnosis. This is done when doctors feel based on patient 
symptoms and possibly the first few tests that the patient has a bacterial infection. Although there 
were 43 cases where the antibiotics were prescribed after the PCT test, there were 52 cases 
where the physicians practiced empirical treatment and gave antibiotics prior to the PCT test. 
This could have caused inaccurate PCT readings because the antibiotics would have already 
lowered the PCT level in the bloodstream before the test was taken. This would produce false 
negative results which make it hard to say in this thesis how many antibiotics were prescribed 
inaccurately in reference to the PCT levels only.  
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Figure 3: This graph shows the number of positive and negative cultures recorded at 
each PCT level. 
 

Figure 3 emphasizes the need for a biomarker to improve the accuracy of bacterial 
infection detection. Note that although the numbers of negative cultures seem to be distinctly 
surpassing positive cultures in the three lowest PCT levels, the numbers of positive and negative 
cultures found in the highest level of PCT  
(>0.5 µg/L)  are almost identical. This is interesting because PCT levels >0.5 are supposedly a 
sure sign of bacterial infection. This can make one question the accuracy of cultures.  Notice the 
number of negative cultures decrease as the PCT level increases (which is the correct response) 
thus supporting PCT level testing for diagnosing bacterial infections.  
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Figure 4: This stacked bar chart shows the number of patients who did and did not receive 
antibiotic therapy after receiving the  results of their PCT test.  

 
When analyzing the data to determine who had received antibiotic therapy, it was 

understood that many may have been given antibiotics prior to the PCT test. In order to 
demonstrate if the PCT results had an effect on the patient antibiotic treatment, it was decided 
that to follow the guidelines, those who had a PCT level below 0.25 µg/L must discontinue the 
use of antibiotics within 24 hours of the results. If the antibiotics were continued in that patient 
longer, it was felt that the PCT level guidelines were not followed.  If the patient had a PCT level 
above 0.25 µg/L, the doctor must prescribe antibiotics in order to follow the guidelines.  

 According to Figure 4, all patients who had a PCT level above 0.5 µg/L did receive 
antibiotic therapy. This is consistent with the PCT antibiotic guidelines outlined by the meta-
analysis in Switzerland 2006 which are being referenced in this study.  In the 0.25 -0.5 µg/L PCT 
level, bacterial infections are still very likely and antibiotics are encouraged. Doctors treated 
their patients following the guidelines except for one patients.  This patients PCT value was 
exactly 0.25 µg/L which only just makes the bacterial infection PCT level. Their cultures were 
all negative. The chest x-ray showed borderline interstitial pulmonary edema. The final diagnosis 
of this patient was fever, acute bronchitis, and COPD exacerbation. The patient was on 
antibiotics, but they were stopped one day after the PCT test. Although this qualified for not 
following the guidelines, the doctor could have discontinued the antibiotics because he felt the 
disease was on the verge of being healed. The PCT group of 0.1 – 0.25 had 13 patients receiving 
antibiotic therapy and 2 who did not. The lowest level of PCT testing had 40 patients receiving 
antibiotic therapy and only 14 who did not. Between the two lowest level PCT groups there were 
53 patients receiving antibiotic therapy and 16 who did not. This is concerning because patients 
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with a PCT level of 0.1-0.25 µg/L are discouraged from being prescribed antibiotics because 
bacterial infections are unlikely. Even more alarming is that a majority of the <0.1 µg/L were 
prescribed antibiotics when this PCT level has been shown to be indicative of no bacterial 
infection and the guidelines suggest no antibiotic therapy. Upon reviewing those patients within 
appendix A, it was noticed that many of those patients stopped their antibiotics 2-5 days after the 
PCT test. This means that a low procalcitonin level could have contributed to this decision, but 
possibly was not the deciding factor. The 24 hour window to stop antibiotics is so small because 
the PCT test results only take 1 hour to come back and so without talking to the doctors to 
understand their decision making process, this was the only way to determine what impact the 
test had on patient diagnosis and treatment.  

This study addressed thesis question “Does PCT testing help to determine whether or not 
antibiotics should be started in a patient with an infectious disease? If so, do the levels help the 
doctor determine the duration of the antibiotic therapy?” For this study, the PCT level antibiotic 
therapy guidelines developed by the Muller and Prat in the 2006 Switzerland meta-analysis were 
used. In this study, 100 patients between 2012 and 2013 were randomly sampled from the 
Crouse hospital patient data base. This was a retrospective study and so neither the doctors, nor 
the patients knew they were a part of the study.  From this study, the following conclusions have 
been made: 

 45% of doctors followed the 2006 Muller and Prat PCT antibiotic therapy 
guidelines. 

 55% of doctors did not follow the 2006 Muller and Prat PCT antibiotic therapy 
guidelines. Of the 55%, 41% were in the PCT level <0.1 µg/L and 14% we in the 
>0.1 µg/L meaning they fell within two categories: 

a) Antibiotics were already started in a patient before the PCT 
test. But, once the results came back below 0.25 µg/L the 
physician did not stop antibiotic treatment within 24 hours of 
the PCT reading.  

b) PCT levels in a patient were above 0.25 µg/L, but no 
antibiotics were prescribed.  

 It cannot be determined if it was coincidence that the doctors did or did not follow 
the guidelines or if they made their decisions with those guidelines in mind. This 
is because there was no way to discuss the diagnosis process with the doctors 
since this was a retrospective study. Only assumptions can be made based on the 
data found in the patient charts and the pharmaceutical records. 

 43 patients had antibiotics prescribed to them after the PCT test was taken. 
 52 patients had antibiotics prescribed to them prior to the PCT test being taken. 

Of those 52 patients, 32 patients were prescribed antibiotics 2 or more days in 
advance and 15 patients were prescribed antibiotics 9 or more days in advance. 
This could have possibly skewed the data because the antibiotics could have 
begun to lower the PCT level producing a false low PCT serum level.   

 Figure 3 shows that cultures alone may not be the most reliable and efficient 
method for determining the diagnosis and treatment for a patient. In the medical 
field, there is a significant need for a more reliable and efficient biomarker.  

 All 20 patients with PCT >0.5 µg/L received antibiotics. This is in agreement with 
the Muller and Prat guidelines. 
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 10 out of 11 patients with a PCT value 0.25 -0.5 µg/L received antibiotics and 1 
did not. All patients but 1 were treated in agreement with the Muller and Prat 
guidelines. 

 13 out of 15 patients with a PCT level of 0.1 – 0.25 µg/L received antibiotics and 
2 patients did not. The 13 patients who received antibiotics were not treated 
according to the Muller and Prat guidelines. 

 40 out of 54 patients who had a PCT level <0.1 µg/L received antibiotics and only 
14 did not. The 40 patients who received antibiotics were treated in accordance to 
the Muller and Prat guidelines. 

 PCT testing as a method to guide antibiotic therapy has yet to be fully adapted in 
the U.S.  

 PCT testing guided antibiotic therapy needs more clinical trials with a control and 
an experimental group in order to create more reliable and more accurate 
guidelines that can be approved and used by health care systems world-wide.  

 Not enough clinical trials have been held in the U.S. regarding PCT guided 
antibiotic therapy. 

 Significant research and clinical trials have been conducted in other countries 
such as France, Germany, China, and Switzerland.  

Conclusion 
Procalcitonin is quickly emerging as a possible future biomarker for diagnosing bacterial 

infections due to its ability to increase amounts present in the blood during times of infectious 
inflammation in the body. It is called a homokine due to its ubiquitous behavior as both a 
hormone and a cytokine.  For a healthy individual, PCT levels in the blood serum should be 
undetectable. Its levels can be clinically measured in one hour using an assay and the levels seem 
to correspond directly to severity of disease. Through research and clinical studies around the 
world, PCT has been found to increase primarily only when bacterial infections are present, 
rather than viral, fungal or trauma related inflammatory responses, as well as fluctuate with the 
severity of the infection. Consequently, PCT may have a unique ability to help direct 
antibacterial drug therapy in patients by creating more personalized treatment plans. Once 
antibiotic therapy becomes more individually crafted, the number of antibiotics prescribed and 
the duration they are used can be decreased. Decreased antibiotic use in the United States and 
around the world could help combat the growing resistant super bug bacteria problem, lessen 
costs of prescriptions for patients and medical centers, and reduce the possibility of patients 
having adverse side effects to antibiotics. 

 In an attempt to learn more about PCT testing and how it is being implementing 
in Crouse Hospital in Syracuse, NY a study was conducted to answer the following research 
question: “Does PCT testing help to determine whether or not antibiotics should be started in a 
patient with an infectious disease? If so, do the levels help the doctor determine the duration of 
the antibiotic therapy?”  From the study, it can be concluded that there is a definite connection 
between bacterial infections and rising procalcitonin levels. Some PCT levels recorded could be 
regarded as unreliable for the purpose of this study because antibiotics were given before the 
PCT level was measured.  Without being told about the study 45% of doctors naturally followed 
the PCT guidelines created by Muller and Prat in 2006. Limitations in the study previously 
mentioned make it difficult to conclude if PCT testing absolutely helps determine whether or not 
antibiotics should be started in a patient with an infectious disease and if the levels help the 
doctor determine the duration of the antibiotic therapy. It certainly can be concluded that there is 
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a need for a biomarker that will provide rapid, reliable, and specific measurement s of bacterial 
infection so that doctors can more accurately treat their patients and procalcitonin is indicating 
great promise in becoming that biomarker.  

 In the future, if another study was conducted to analyze this thesis question, it 
would be beneficial to take a measurement of the patient’s procalcitonin level as soon as they are 
admitted into the hospital. Also, it would be helpful to run an experimental trial in a U.S. hospital 
with a control group of patients receiving normal antibiotic treatment based of off cultures, 
scans, and x-rays and an experimental group following PCT guided therapy. Then compare the 
results between the two groups. This study would be much like the trial run at University 
Hospital in Basal, Switzerland in 2004. The development of new and more accurate assays to 
further measure and study PCT as a biomarker for bacterial infection could lead to the increased 
ability to rapidly determine type of disease, severity of the disease, and develop more accurate 
treatment courses for patients. Additional examination in the future is needed to learn how PCT 
testing can be better used as a tool in fighting infectious disease.  
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Abstract 
 Players are ranked almost solely based on previous years’ fantasy points (i.e. 2008-2012). 
Fantasy points are totaled for each year, and then given a weight based on how close the year 
was to the current year. Weights were also given to each player based on how consistent their 
performance was throughout the five years. These weights were given based on each game’s 
performance. After the ranking is finished, a simulation will be performed. Ten different teams 
will draft a fantasy team using ten different strategies, and one of the ten will use the new 
ranking system. Assuming all ESPN standard rules, a full season using 2013 National Football 
League data will be simulated to test which drafting strategy is the best.  
  

339 
 



Introduction 
 In 2006, roughly 16 million people in the United States participated in all types of fantasy 
sports. Those 16 million people included 22% of all males who were 18-49 years old and had 
Internet access (Draper, 2008). In general, fantasy sports teams are formed by drafting current 
players in a professional sports league (e.g. the National Football League). Drafted players are 
then put into a starting lineup, and they are given points based on performance. After each athlete 
is given points for the day, fantasy teams’ points are added together, and whichever team has the 
most points, wins. After the majority of the season and a designated postseason, one team is 
crowned a champion.  

Fantasy sports leagues can be free, or they can be done for money. The fantasy sports 
industry generated roughly $100 million in revenue, and was growing 7-10 percent each year 
(Grady, 2007). This number continued to grow, as more than 32 million people participated in 
fantasy sports in 2011 (Davis, 2012). As technology advances, so does the fantasy football fan 
base, and so does the National Football League (NFL)’s fan base. Not only can football fans 
attend games and purchase merchandise for their favorite teams, but they can also watch other 
team’s games on television and online. The NFL offers NFL Sunday Ticket through DirecTV 
(Dwyer, 2013) and through the Internet. There are also television shows on sports channels that 
specifically talk about fantasy football (e.g. Fantasy Football Now on ESPN), and there are 
online applications (e.g. ESPN SportsCenter application for smart phone) that allow users to 
gather results and collect stats of multiple sporting events at once. 
 With all of the new technology that is around today, it is very easy to keep track of 
different teams and players. In the past, fantasy football participants have purchased magazines 
(Sports Illustrated, 2012) that provide rankings of each player (overall and by position) and the 
previous year’s statistics for each player. Now, mock fantasy drafts and multiple ranking systems 
can be accessed through online draft programs. For example, ESPN has a section of its website 
dedicated to fantasy sports, and has applications for sports such as football that are available for 
smart phones (Dwyer, 2013). In both cases, lists are drawn up of all NFL players from best to 
worst, which are typically decided by an average of many football experts’ opinions. Previous 
year’s statistics are used when deciding where players are ranked, but final rankings are 
ultimately based on opinion. Not much research has been done, however, on other ways of 
ranking players. Most fantasy football specific research has been done on legal issues, addictive 
qualities, gambling, and gender issues (Draper, 2008), but not much has been done on how to 
rank players. There are countless methods of ranking that can be used to rank things, and there 
are countless ways to simulate these different methods to provide consistent information. Within 
those countless methods of ranking items, there is sure to be a way to rank football players in a 
fantasy football setting. 
 
Experiment and Assumptions 
 The direct goal of this experiment is to create a list of ranked NFL players in a fantasy 
football atmosphere, by position and overall, based on statistical information instead of opinions. 
Specifically, players were ranked for the 2013 NFL season by using data from the five NFL 
seasons between 2008 and 2012. In order to perform this experiment, many assumptions were to 
be made. First of all, there are multiple different websites to host a fantasy football league, and in 
most of them, the person in charge of the league (a.k.a. the commissioner) has free reign of 
changing any league settings. For this experiment, espn.com’s standard league rules and settings 
were used, since ESPN is a very commonly used website for anything sports-related. In ESPN 
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standard leagues, a fantasy football team is made up of nine starting players and seven players on 
the bench. Starting players are the only ones who receive points during a given week. The 
starting players consist of one quarterback (QB), two running backs (RB), two wide receivers 
(WR), one tight end (TE), one kicker (K), one defensive team/special teams (D), and one flexible 
(FLEX) position. The FLEX position can be a RB, a WR, or a TE. Bench players can be any 
position player, but for the purpose of this experiment, it is assumed that there will be one bench 
player for each position (i.e. two QBs total, three RBs total, etc.). It is also assumed that no 
fantasy player will use a TE in the FLEX position.  
 There are ten different fantasy teams in an ESPN standard fantasy football league. With 
sixteen players total on one fantasy team, 160 players will be drafted. In order to count for player 
transactions (e.g. trading players, adding/dropping players, etc.), the total player pool was 
doubled to 320. This pool of 320 players was made up of 50 QBs, 75 RBs, 75 WRs, 50 TEs, 38 
Ks, and 32 Ds. These numbers were chosen for multiple reasons. Thirty-two Ds were chosen 
because there are only 32 teams in the NFL. The number of QBs, RBs, WRs, and TEs were 
originally all 50 to account for player transactions, but there are more RBs and WRs on a fantasy 
team’s roster, so those were increased to 75.  Because of these numbers, 38 was chosen for Ks to 
make an even total of 320. There are fewer Ks then QBs and TEs because Ks are less likely to 
miss playing time.  
 
Consistency 
 After the data was sorted to provide data for each game per year and position, the fantasy 
points for each player were totaled for each player in each year. The yearly standard deviation of 
fantasy points was also calculated for each player. This was to show how far each player’s 
fantasy points are from the mean number of fantasy points for a given year. The point of 
calculating standard deviation was to ultimately create a consistency factor that is used to help 
rank the NFL players.  
 After calculating the standard deviation of fantasy points for each player in each year, all 
of the deviations were brought together. The average standard deviation was calculated twice: 
once including standard deviations of zero and once without including them. With zeros, the 
average standard deviation was about 3.65, and without zeros the average was about 4.28. Five 
factors were created. For players with a standard deviation between zero and two, a factor of 1.1 
was added to those players’ fantasy points. For players with a standard deviation between 2 and 
4, a factor of 1.05 was added. For players with a standard deviation between 4 and 6, a factor of 
1 was applied. For players with a standard deviation between 6 and 8, a factor of .95 was applied. 
For players with a standard deviation greater than 8, a factor of .9 was applied. This gives players 
whose fantasy points are generally closer to their average a reward for being a more 
consistent/less risky player. An example of a distribution of the standard deviation factors is 
shown in Figure 1.  
 
 
 
 
 
 
 

SD Factor Count
1.1 27

1.05 1
1 9

0.95 21
0.9 15

Figure 1:
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 A second factor is then applied to each player’s fantasy points for the reason of their lack 
of consistency. If a player missed games and the majority of those games were missed because of 
an injury, a new factor of (.95)^x was applied to that player’s fantasy points, where x is the 
number of games they missed. If the majority of a player’s missed games were from being 
benched or from lack of performance (e.g. no yards, touchdown, etc.), a new factor of (.975)^x 
was applied. If a player did not miss any games during a given year, a factor of 1 is applied. 
 The last external factor applied to each player’s fantasy points is based on each year. In 
this experiment, players are weighted more heavily for more recent years’ performances. A table 
of these factors is shown in Figure 2. For example, if a player’s first year in the NFL is in 2008 
or before, a factor of .9604 (.982) would be applied to their fantasy point total in 2008. That 
player then gets factors applied according to the specified diagonal in the table (denoted by 
shade). In the same example, the same player would receive a factor of .98 in 2009, a factor of 1 
in 2010, and so on. If a player’s first year in the NFL is 2011, a factor of .98 would be applied to 
that player’s fantasy points in 2011, and a factor of about 1.0204 (1/.98) would be applied to that 
player’s fantasy points in 2012. For the years that this player is not in the NFL, the average 
number of fantasy points for that given position and year is added to this player’s total, after all 
factors are applied. Those years before joining the league do not have any extra factors applied to 
them. For D/ST, the yearly factor followed the 2008 or before pattern. 

 
Figure 2: Yearly Factor 

 
 Players’ fantasy points were summed up after all factors were applied to each year’s 
points. An example of a player’s adjusted fantasy point calculation is shown in Figures 3 and 4. 
Figure 3 shows the calculation for quarterback Drew Brees in 2012, and Figure 4 shows the 
overall calculation for Drew Brees. The final rankings were ultimately used to draft an 
experimental fantasy football team. The final overall rankings are shown in Appendix B. 
 

 
 
 
 
 
 
 
 
 
 
 

k=.98  Number of Years in the Analysis Period 
  1 2 3 4 5 

Year 
Started 

2008 or before k2     
2009 k2 k    
2010 k k 1   
2011 k 1 1/k 1/k  
2012 1 1/k 1/k 1/(k)2 1/(k)2 
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Figure 3: Drew Brees 2012 

 
Figure 4: Drew Brees Overall 

 
Simulation 
 

To test out the new fantasy football rankings, a mock fantasy football league was created. 
This league would use all rules from an ESPN standard fantasy football league. There are ten 
teams in an ESPN standard league, and the teams are separated into two five-team divisions. 
ESPN standard leagues run for thirteen weeks in the regular season, with a four week playoff 
bracket. The playoffs consist of the two divisional winners, and the two teams with the next best 
records. Tiebreakers for the playoffs are shown in Appendix C. Each playoff matchup lasts for 
two weeks, with the first round in weeks 14 and 15, and the championship in weeks 16 and 17. 
Whichever team has the most total fantasy points after the two weeks wins the playoff matchup. 
There is also a consolation bracket for the bottom six teams in the league.  

 
Draft 

ESPN standard leagues are drafted in snake order. This means that each round has 
alternate draft order. In this case, the team that has the first pick in the draft will draft 20th 
overall, or last in the second round. That team will also have the 21st pick, or the first pick in the 
third round. Draft order in these leagues is randomly selected before the scheduled draft. 
 In this experiment, the ten teams are split up into two divisions, and the divisions are split 
up by drafting strategy. The names of the teams in each division are given by the used ranking 
system, or the different websites that provide the 2013 rankings. The rankings that were used are 
as follows: ESPN, Yahoo Sports, CBS Sports, Fox Sports, and Sports Illustrated. There was also 
one team using the experimental rankings, which was called “My Team.” Teams (besides the 
experimental team) were then labeled with a one or a two to denote their drafting strategy. All 
teams’ drafting strategies were based on their respective overall ranking systems, but teams with 
a two in their name used a common strategy where quarterbacks were not taken until at least the 
fifth round. There was only one team using CBS Sports’ rankings because their historical 
rankings were not as readily available as the other systems. The teams and divisions are shown in 
Figure 5. 
 
 
 
 
 

FNAME LNAME FantasyPTS SD 
Factor 

GM 
Factor 

Year 
Factor 

Total 
Factor AdjustedFPTS 

Drew Brees 336 0.95 1 1.04123282 0.98917118 332.361516 

FNAME LNAME 2008 2009 2010 2011 2012 Total 

Drew Brees 264.5902 247.1099 263 367.398 332.3615 1474.46 

Division 1 Division 2
Yahoo 1 Fox 2

Fox 1 Yahoo 2
ESPN 1 CBS 2

My Team ESPN 2
SI 1 SI 2

Figure 5: Mock 
Fantasy Teams
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There were many assumptions that were taken into account when drafting teams for the 
mock fantasy football league. First of all, all teams drafted their starting lineups completely 
before they drafted any backups. That included the FLEX position. With that being said, all 
teams drafted one backup for each position. For the FLEX position however, if the starting spot 
was filled with a running back, a wide receiver was chosen for the backup spot, and vice versa. 
Another assumption is that bye weeks were taken into effect when drafting secondary starters or 
backups. This means that no two players of the same position would have the same bye week. 
For example, if a team’s first starting running back has a bye week in week 8, that team would 
pass on another running back with the same bye week if next in the order of the rankings. 
 The draft results are shown in Appendix A. Another assumption is that the draft was 
hypothetically held the day before the 2013 NFL season started. That means that all rosters were 
finalized, and any preseason injuries and suspensions were taken into account when drafting. For 
example, Aaron Hernandez, tight end for the New England Patriots, was arrested and suspended 
for the entire 2013 season, and Percy Harvin, wide receiver for the Seattle Seahawks, had hip 
surgery that caused him to miss the whole preseason. Both players were relatively highly ranked, 
but both of the players were not drafted because of those reasons. 
 
Mock Fantasy League 
 After the mock fantasy draft, the teams were put into a mock fantasy league. The league 
was played out as a regular fantasy football league would. Again, for this experiment, all ESPN 
standard league rules were applied. In ESPN standard leagues, the ten teams are randomly put 
into a thirteen week regular season schedule. After the regular season, the top four teams 
advance to the postseason, and play two week matchups in a single elimination bracket. The top 
teams in each division (i.e. the teams in each division with the best record) obtain the top two 
seeds. The team out of those two with the best record then gets the number one seed, and the 
other gets the number two seed. The next two seeds are given to the two teams with the next best 
records after that, regardless of division. Tiebreakers, as well as other ESPN standard rules, are 
shown in Appendix C. 
 In this experiment, a schedule was made using an online schedule maker. Lineups were 
put in for each team, and there were five head-to-head games each week. An example of a head 
to head game is shown in Figure 6. It was assumed that starting lineups were made of the top 
drafted players on each team, unless an injury or a bye week prevented a player from playing a 
scheduled game. If a player suffered a long term injury during the season, that player was 
dropped and the next best player of that position was picked up. For example, Vick Ballard, 
running back for the Indianapolis Colts, tore his ACL before Week 3 of the NFL season. Because 
of this, Team ESPN 1 dropped Ballard and picked up Knowshon Moreno, running back for the 
Denver Broncos.  
 As stated before, the top four teams advanced to the playoffs, and the remaining six 
teams played in the consolation bracket. Playoff bracket pairings are shown in the ESPN 
standard rules in Appendix C. The final regular season standings and the final standings after the 
playoffs are shown in Figures 7 and 8, respectively. In Figure 7, the highlighted teams are the 
playoff teams. 

 
 
 
 

344 
 



Figure 6: ESPN 1 vs. My Team, Week 4 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7: Mock League Regular Season Standings 
Division 1 Wins: Losses: PF PA Division 2 Wins: Losses: PF PA

1 Yahoo 1 9 4 1326 1205 2 Fox 2 8 5 1191 1118
3 Fox 1 8 5 1296 1227 4 Yahoo 2 7 6 1221 1183
7 ESPN 1 6 7 1217 1256 5 CBS 2 7 6 1215 1133
8 My Team 5 8 1165 1199 6 ESPN 2 7 6 1030 1090

10 SI 1 3 10 1066 1293 9 SI 2 5 8 1153 1176
 

Figure 8: Mock League Final Standings 

1 Yahoo 1
2 Fox 1
3 Fox 2
4 Yahoo 2
5 CBS 2
6 My Team
7 ESPN 2
8 SI 2
9 SI 1

10 ESPN 1

FINAL STANDINGS:

 
Conclusions 
 
 In the conclusion of the fantasy league simulation, Yahoo’s and Fox Sports’ rankings 
were preferred. The goal of the experiment was to see if a ranking system would work without 
any use of opinion. Because of this, the experiment was a success, since the team with the 
experimental rankings did not get last place. My Team was in fourth place with three weeks left 
in the simulation, but lost the last three games of the season. The team ended up with the eighth 
seed in the playoffs, but won its first consolation game and ended up in sixth place. 
 
Future Ideas 
 Although I was satisfied with the results, there are some adjustments I would like to make 
in the future. First, I would like to update the yearly factors in some way. It seemed as though 

Team: ESPN 1 FantasyPTS Team: My Team FantasyPTS
QB Peyton Manning 29 QB Philip Rivers 26
RB Trent Richardson 12 RB Fred Jackson 14
RB Alfred Morris 7 RB Frank Gore 19
WR Mike Wallace 2 WR Wes Welker 19
WR Tavon Austin 0 WR DeSean Jackson 3
TE Owen Daniels 7 TE Antonio Gates 19
FLEX Knowshon Moreno 14 FLEX Chris Johnson 3
K Josh Brown 0 K David Akers 18
D San Francisco 49ers 14 D Pittsburgh Steelers -1

85 120
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many players in the experimental rankings were past their prime. For example, running back 
Chris Johnson had exceptional stats from 2008-2010, but cooled off in 2011 and 2012. He was 
ranked tenth overall in the experimental rankings, but he was ranked in the twenties in the other 
ranking systems. Instead of Chris Johnson, My Team could have drafted running back Matt Forte 
or even wide receiver Calvin Johnson. 
 Another adjustment I would like to make is to have many different simulations, but with 
different adjustments in each one. For example, I would like to have a dzifferent simulation for 
each combination of draft order. This would tell which ranking system is better overall, and it 
might also tell which draft position is best to have. I would also like to utilize different league 
standards, such as Yahoo. Most positions are scored the same, except most fantasy football 
websites score team defenses differently. In order to perform multiple simulations, I plan on 
writing some sort of program to automate the draft with the different adjustments. 
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Appendix A 
By Round 1 2 3
Fox 2 Adrian Peterson RB Stevan Ridley RB Demaryius Thomas WR
SI 2 Arian Foster RB Brandon Marshall WR Julio Jones WR
Yahoo 2 Doug Martin RB Dez Bryant WR Jimmy Graham TE
Yahoo 1 Lesean McCoy RB Matt Forte RB Drew Brees QB
ESPN 2 Marshawn Lynch RB Steven Jackson RB Roddy White WR
SI 1 Ray Rice RB AJ Green WR Victor Cruz WR
CBS 2 CJ Spiller RB Seattle Seahawks D Larry Fitzgerald WR
Fox 1 Jamaal Charles RB Calvin Johnson WR Maurice Jones-Drew RB
My Team Aaron Rodgers QB Chris Johnson RB Frank Gore RB
ESPN 1 Trent Richardson RB Alfred Morris RB Peyton Manning QB
 
 
By Round
Fox 2
SI 2
Yahoo 2
Yahoo 1
ESPN 2
SI 1
CBS 2
Fox 1
My Team
ESPN 1  
 
By Round
Fox 2
SI 2
Yahoo 2
Yahoo 1
ESPN 2
SI 1
CBS 2
Fox 1
My Team
ESPN 1  

4 5 6
Marques Colston WR Tom Brady QB Jason Witten TE
Montee Ball RB Matt Ryan QB Eric Decker WR
David Wilson RB Eddie Lacy RB Dwayne Bowe WR
Randall Cobb WR Danny Amendola WR Pierre Garcon WR
Andre Johnson WR Darren McFadden RB Robert Griffin III QB
DeMarco Murray RB Colin Kaepernick QB Rob Gronkowski TE
Reggie Bush RB Matthew Stafford QB Lamar Miller RB
Cam Newton QB Reggie Wayne WR Jordy Nelson WR
David Akers K Wes Welker WR Pittsburgh Steelers D
Vincent Jackson WR Mike Wallace WR Darren Sproles RB

7 8 9
Ryan Mathews RB St Louis Rams D Blair Walsh K
Tony Gonzalez TE Green Bay Packers D Matt Bryant K
Russell Wilson QB New England Patriots D Matt Prater K
Vernon Davis TE Denver Broncos D Justin Tucker K
Kyle Rudolph TE Cincinnati Bengals D Phil Dawson K
Torrey Smith WR Chicago Bears D Dan Bailey K
Steve Smith WR Stephen Gostkowski K Jermichael Finley TE
Greg Olsen TE Houston Texans D Randy Bullock K
Deangelo Williams RB DeSean Jackson WR Antonio Gates TE
Owen Daniels TE San Francisco 49ers D Josh Brown K
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By Round
Fox 2
SI 2
Yahoo 2
Yahoo 1
ESPN 2
SI 1
CBS 2
Fox 1
My Team
ESPN 1  
 
By Round
Fox 2
SI 2
Yahoo 2
Yahoo 1
ESPN 2
SI 1
CBS 2
Fox 1
My Team
ESPN 1  
 
By Round
Fox 2
SI 2
Yahoo 2
Yahoo 1
ESPN 2
SI 1
CBS 2
Fox 1
My Team
ESPN 1

16
New York Giants D
Alex Henery K
Shaun Suisham K
Mike Nugent K
Robbie Gould K
Adam Vinatieri K
Tyler Eifert TE
Steven Hauschka K
Heath Miller TE
Cleveland Browns D  

  

10 11 12
Daryl Richardson RB Eli Manning QB TY Hilton WR
Mike Williams WR Giovani Bernard RB Brandon Pettigrew TE
Antonio Brown WR Ahmad Bradshaw RB Fred Davis TE
Michael Vick QB Cecil Shorts WR Mark Ingram RB
Chris Ivory RB Greg Jennings WR Brandon Myers TE
James Jones WR Rashard Mendenhall RB Andy Dalton QB
Tony Romo QB Atlanta Falcons D Shane Vereen RB
Andrew Luck QB BenJarvus Green-Ellis RB Miles Austin WR
Philip Rivers QB Baltimore Ravens D Mason Crosby K
Hakeem Nicks WR Vick Ballard RB Ben Roethlisberger QB

13 14 15
Martellus Bennett TE Sidney Rice WR Greg Zuerlein K
Joe Flacco QB Isaac Redman RB San Diego Chargers D
Jay Cutler QB Stevie Johnson WR Arizona Cardinals D
Jared Cook TE Le'Veon Bell RB Tampa Bay Buccaneers D
Sam Bradford QB Anquan Boldin WR Dallas Cowboys D
Jermaine Gresham TE Bilal Powell RB New York Jets D
Kenny Britt WR Josh Gordon WR Garrett Hartley K
Jordan Cameron TE Ben Tate RB Miami Dolphins D
Fred Jackson RB Santana Moss WR Lance Moore WR
Sebastian Janikowski K Tavon Austin WR Julius Thomas TE
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Appendix B 
Overall Position PRank FNAME LNAME AdjFPTS

1 QB 1 Aaron Rodgers 1499.8
2 QB 2 Drew Brees 1474.46
3 QB 3 Philip Rivers 1217.425
4 QB 4 Tom Brady 1163.795
5 QB 5 Peyton Manning 1137.214
6 QB 6 Matt Ryan 1120.138
7 RB 1 Adrian Peterson 1091.026
8 QB 7 Eli Manning 1068.902
9 QB 8 Tony Romo 997.5358
10 RB 2 Chris Johnson 961.1268
11 QB 9 Joe Flacco 947.8445
12 QB 10 Ben Roethlisberger 945.6229
13 QB 11 Matt Schaub 921.6238
14 RB 3 Ray Rice 909.1364
15 WR 1 Calvin Johnson 900.2434
16 QB 12 Jay Cutler 871.1554
17 RB 5 Maurice Jones-Drew 861.1288
18 RB 6 Arian Foster 850.0533
19 QB 13 Cam Newton 847.7346
20 RB 7 Matt Forte 841.9439
21 RB 8 Frank Gore 816.3613
22 RB 9 Steven Jackson 814.2084
23 QB 14 Josh Freeman 797.8738
24 WR 2 Larry Fitzgerald 792.8448
25 K 1 David Akers 776.3396
26 QB 15 Matthew Stafford 772.5593
27 RB 10 LeSean McCoy 749.009
28 RB 11 Marshawn Lynch 748.5278
29 WR 3 Brandon Marshall 739.8747
30 WR 4 Wes Welker 738.8058
31 WR 5 Reggie Wayne 734.8847
32 QB 16 Ryan Fitzpatrick 733.8305
33 QB 17 Carson Palmer 722.8921
34 WR 6 Andre Johnson 717.009
35 D 1 Pittsburgh Steelers 696.8341
36 D 2 Baltimore Ravens 677.9353
37 QB 18 Mark Sanchez 672.8379
38 WR 7 Greg Jennings 665.9321
39 WR 8 Marques Colston 660.3502
40 K 2 Stephen Gostkowski 659.9955  
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41 D 3 Chicago Bears 659.9812
42 QB 19 Andy Dalton 657.2066
43 WR 9 Vincent Jackson 655.1028
44 WR 10 Steve Smith 654.1263
45 QB 20 Matt Cassel 653.7928
46 K 3 Mason Crosby 650.2723
47 QB 21 Michael Vick 648.3093
48 K 4 Rob Bironas 645.6462
49 K 5 Sebastian Janikowski 640.7294
50 RB 12 DeAngelo Williams 637.1385
51 D 4 New York Jets 635.8783
52 D 5 Green Bay Packers 631.4095
53 WR 11 Roddy White 628.935
54 WR 12 Mike Wallace 621.1901
55 D 6 San Francisco 49ers 620.8638
56 RB 13 Jamaal Charles 619.4654
57 TE 1 Tony Gonzalez 619.4515
58 WR 13 Dwayne Bowe 617.4236
59 QB 22 Kyle Orton 615.6339
60 QB 23 Sam Bradford 609.5008
61 K 6 Matt Bryant 604.1655
62 TE 2 Jason Witten 603.7577
63 D 7 Philadelphia Eagles 602.8301
64 QB 24 Alex Smith 597.1135
65 RB 14 Ahmad Bradshaw 595.8489
66 QB 25 Robert Griffin 595.3717
67 WR 14 DeSean Jackson 589.9224
68 K 7 Robbie Gould 586.9621
69 QB 26 Andrew Luck 579.4842
70 RB 15 Darren Sproles 578.8291
71 K 8 Dan Carpenter 571.9473
72 QB 27 Jason Campbell 571.1351
73 K 9 Dan Bailey 570.4197
74 K 10 Jay Feely 562.3104
75 K 11 Matt Prater 561.9707
76 WR 15 Percy Harvin 561.6741
77 QB 28 Russell Wilson 559.9342
78 RB 16 Fred Jackson 559.6905
79 WR 16 Anquan Boldin 558.9522
80 TE 3 Antonio Gates 558.3961
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81 K 12 Blair Walsh 557.1699
82 WR 17 Miles Austin 553.3492
83 D 8 New England Patriots 551.8054
84 RB 17 Jonathan Stewart 549.4069
85 K 13 Justin Tucker 547.4199
86 D 9 Cincinnati Bengals 544.438
87 RB 18 Cedric Benson 542.3179
88 D 10 Minnesota Vikings 539.0821
89 WR 18 Dez Bryant 537.0818
90 K 14 Nick Folk 536.8189
91 D 11 Arizona Cardinals 534.3732
92 RB 19 Reggie Bush 532.9557
93 WR 19 Santana Moss 531.9669
94 K 15 Alex Henery 531.2663
95 WR 20 Hakeem Nicks 530.5242
96 QB 29 Matt Hasselbeck 529.3108
97 WR 21 Victor Cruz 526.6455
98 K 16 Phil Dawson 522.4674
99 K 17 Ryan Succop 520.9326

100 WR 22 A.J. Green 519.7399
101 K 18 Adam Vinatieri 518.7512
102 TE 4 Rob Gronkowski 517.0584
103 RB 20 Rashard Mendenhall 511.4157
104 TE 5 Vernon Davis 511.0802
105 WR 23 Mike Williams 510.7678
106 RB 21 Brandon Jacobs 510.6371
107 D 12 San Diego Chargers 508.7671
108 K 19 Greg Zuerlein 508.4199
109 K 20 Shaun Suisham 505.2828
110 D 13 Tennessee Titans 504.4631
111 RB 22 BenJarvus Green-Ellis 504.3179
112 RB 23 Pierre Thomas 504.3125
113 K 21 Josh Scobee 504.0132
114 K 22 Lawrence Tynes 502.7393
115 RB 24 Willis McGahee 502.4303
116 D 14 Dallas Cowboys 500.949
117 WR 24 Lance Moore 499.1432
118 WR 25 Jeremy Maclin 497.7724
119 K 23 Rian Lindell 496.667
120 RB 25 Shonn Greene 496.6548
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121 RB 26 Doug Martin 496.3219
122 K 24 Kai Forbath 495.2811
123 QB 30 Christian Ponder 494.597
124 WR 26 Nate Washington 492.8252
125 D 15 Atlanta Falcons 492.422
126 QB 31 Ryan Tannehill 490.1842
127 D 16 Seattle Seahawks 488.3346
128 WR 27 Michael Crabtree 487.6555
129 D 17 New York Giants 485.2195
130 D 18 Houston Texans 484.6973
131 K 25 Connor Barth 482.7647
132 RB 27 C.J. Spiller 481.7318
133 WR 28 Santonio Holmes 480.5481
134 K 26 Josh Brown 479.2488
135 RB 28 Alfred Morris 479.2219
136 WR 29 Julio Jones 475.4219
137 TE 6 Jimmy Graham 472.3913
138 WR 30 Brandon Lloyd 472.3437
139 QB 32 Brandon Weeden 470.3767
140 RB 29 Ryan Mathews 470.2502
141 RB 30 Darren McFadden 466.2147
142 RB 31 Michael Bush 463.1349
143 D 19 Miami Dolphins 454.9043
144 K 27 Olindo Mare 454.8252
145 RB 32 Knowshon Moreno 450.5777
146 RB 33 Trent Richardson 447.2569
147 D 20 Tampa Bay Buccaneers 443.342
148 RB 34 Stevan Ridley 441.7114
149 K 28 Justin Medlock 440.9035
150 K 29 Shayne Graham 440.2831
151 WR 31 Steve Johnson 439.966
152 K 30 Billy Cundiff 437.8974
153 D 21 Carolina Panthers 432.005
154 RB 35 Ryan Grant 429.8544
155 WR 32 Jordy Nelson 428.9312
156 WR 33 Torrey Smith 427.5083
157 D 22 Indianapolis Colts 427.2981
158 D 23 Denver Broncos 427.2434
159 TE 7 Greg Olsen 423.818
160 WR 34 Malcom Floyd 422.8341
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161 D 24 Buffalo Bills 421.5903
162 D 25 New Orleans Saints 420.435
163 TE 8 Heath Miller 420.1078
164 D 26 Cleveland Browns 419.1791
165 WR 35 Demaryius Thomas 417.8686
166 WR 36 Eric Decker 416.2928
167 WR 37 Donald Driver 415.533
168 RB 36 Chris Wells 413.7253
169 RB 37 Mike Tolbert 409.9757
170 QB 33 Blaine Gabbert 409.7637
171 RB 38 Ronnie Brown 409.5745
172 RB 39 Felix Jones 404.0778
173 TE 9 Brent Celek 402.2374
174 WR 38 James Jones 400.8124
175 RB 40 DeMarco Murray 399.7418
176 QB 34 Chad Henne 399.5705
177 RB 41 Mikel Leshoure 398.652
178 TE 10 Dallas Clark 397.5929
179 D 27 Washington Redskins 396.8676
180 QB 35 Nick Foles 395.1518
181 QB 36 Tim Tebow 392.3274
182 WR 39 Randall Cobb 391.8918
183 RB 42 Kevin Smith 390.2532
184 WR 40 Kevin Walter 385.8976
185 K 31 Nate Kaeding 385.3274
186 K 32 Graham Gano 384.794
187 WR 41 Denarius Moore 383.6395
188 WR 42 Pierre Garcon 382.596
189 RB 43 LeGarrette Blount 382.053
190 WR 43 Sidney Rice 379.7312
191 WR 44 Davone Bess 379.4114
192 QB 37 Jake Locker 379.0838
193 WR 45 Ty Hilton 377.6561
194 RB 44 Vick Ballard 376.1219
195 TE 11 Owen Daniels 373.5497
196 WR 46 Robert Meachem 372.1312
197 RB 45 Peyton Hillis 371.6366
198 QB 38 Colin Kaepernick 371.3364
199 QB 39 Colt McCoy 371.2522
200 WR 47 Antonio Brown 366.2946
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201 RB 46 Joique Bell 366.1219
202 RB 47 Mark Ingram 364.0723
203 D 28 St. Louis Rams 363.9152
204 TE 12 Aaron Hernandez 363.7781
205 WR 48 Justin Blackmon 360.8649
206 WR 49 Steve Breaston 357.8029
207 QB 40 Kirk Cousins 353.0068
208 WR 50 Greg Little 352.1594
209 WR 51 Brian Hartline 351.0989
210 WR 52 Josh Gordon 349.4649
211 WR 53 Jabar Gaffney 345.8821
212 QB 41 Terrelle Pryor 344.9354
213 WR 54 Braylon Edwards 344.7996
214 TE 13 Marcedes Lewis 344.7893
215 WR 55 Mario Manningham 343.0135
216 TE 14 Kellen Winslow 343.0094
217 TE 15 Jermaine Gresham 342.8951
218 WR 56 Kenny Britt 342.5371
219 TE 16 Dustin Keller 341.4646
220 D 29 Oakland Raiders 340.3242
221 WR 57 Brandon LaFell 340.2338
222 WR 58 Chris Givens 338.6149
223 TE 17 Brandon Pettigrew 338.1199
224 QB 42 Greg McElroy 337.2904
225 QB 43 Thaddeus Lewis 337.1949
226 RB 48 Jacquizz Rodgers 336.9119
227 WR 59 Doug Baldwin 336.6979
228 QB 44 Ryan Lindley 336.6876
229 RB 49 Donald Brown 336.4358
230 WR 60 Titus Young 336.1729
231 RB 50 Bryce Brown 334.3219
232 K 33 Steven Hauschka 332.9597
233 WR 61 Kendall Wright 332.4274
234 WR 62 Andre Roberts 332.3143
235 QB 45 Johnny Hekker 332.2951
236 RB 51 David Wilson 332.222
237 RB 52 Kendall Hunter 329.8005
238 K 34 Garrett Hartley 329.6841
239 RB 53 Bernard Pierce 329.4282
240 WR 63 Cecil Shorts 328.8528
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241 QB 46 Brock Osweiler 327.7342
242 QB 47 Graham Harrell 327.7342
243 QB 48 Ryan Mallett 327.7342
244 D 30 Kansas City Chiefs 326.2897
245 RB 54 Daryl Richardson 325.6219
246 RB 55 Daniel Thomas 324.9177
247 WR 64 Rod Streater 323.7649
248 TE 18 Zach Miller 322.46
249 RB 56 Justin Forsett 322.2999
250 WR 65 Jeremy Kerley 320.6011
251 K 35 Mike Nugent 319.5286
252 WR 66 Devery Henderson 319.0889
253 WR 67 Darrius Heyward-Bey 318.3462
254 WR 68 Devin Hester 316.2837
255 RB 57 Robert Turbin 316.1194
256 RB 58 Shaun Draughn 314.0463
257 WR 69 Brandon Gibson 313.6781
258 TE 19 Visanthe Shiancoe 313.1618
259 RB 59 Roy Helu 312.7378
260 TE 20 Anthony Fasano 312.4476
261 WR 70 Michael Floyd 311.9899
262 D 31 Detroit Lions 307.9676
263 WR 71 Michael Jenkins 306.4612
264 RB 60 Ronnie Hillman 306.0611
265 TE 21 Jermichael Finley 305.5106
266 WR 72 Golden Tate 304.9612
267 RB 61 Dexter McCluster 304.1941
268 WR 73 Joe Morgan 303.9164
269 RB 62 Lamar Miller 302.482
270 RB 63 William Powell 302.3721
271 WR 74 Jason Avant 302.0747
272 RB 64 Brandon Bolden 301.8272
273 RB 65 Isaac Redman 301.1579
274 WR 75 Nate Burleson 299.0975
275 RB 66 Jorvorskie Lane 298.3376
276 QB 49 Shaun Hill 297.9399
277 RB 67 Ben Tate 293.8176
278 RB 68 Toby Gerhart 293.1526
279 RB 69 Chris Rainey 292.6749
280 D 32 Jacksonville Jaguars 289.6646
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281 RB 70 Will Johnson 288.0645
282 RB 71 Bilal Powell 285.9109
283 RB 72 LaMichael James 285.7972
284 RB 73 Jeremy Stewart 285.7972
285 RB 74 Chris Ivory 285.6504
286 RB 75 Marcus Thigpen 285.3433
287 QB 50 Matt Moore 283.8716
288 TE 22 Ben Watson 282.466
289 TE 23 Tony Scheffler 274.6084
290 TE 24 Kyle Rudolph 273.073
291 TE 25 Kevin Boss 272.5599
292 K 36 Nick Novak 249.5938
293 TE 26 Dennis Pitta 248.1283
294 TE 27 Todd Heap 245.9016
295 TE 28 Scott Chandler 245.4706
296 TE 29 Fred Davis 241.185
297 TE 30 Dwayne Allen 239.6909
298 TE 31 Jared Cook 237.3363
299 TE 32 Lance Kendricks 235.6664
300 TE 33 Joel Dreessen 233.5767
301 TE 34 John Carlson 211.0833
302 TE 35 Coby Fleener 209.354
303 TE 36 Tony Moeaki 209.3232
304 TE 37 Ed Dickson 202.1236
305 TE 38 Orson Charles 182.444
306 TE 39 James Hanna 182.1583
307 TE 40 Rob Housler 181.621
308 TE 41 Martellus Bennett 181.3999
309 TE 42 Konrad Reuland 180.425
310 TE 43 Ladarius Green 179.9727
311 TE 44 Rhett Ellison 179.2141
312 TE 45 Garrett Celek 179.1341
313 TE 46 Mike McNeill 177.1643
314 TE 47 Cory Harkey 177.1058
315 TE 48 David Paulson 176.2096
316 TE 49 Taylor Thompson 176.2096
317 TE 50 Kyle Adams 176.1894
318 K 37 Jason Hanson 49.7232  
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Appendix C 
DEFAULT ROSTER SETTINGS 

Total Roster Size: 16 
Total Starters: 9 
Total On Bench: 7 (0 IR) 

POSITIONS STARTERS MAXIMUM 

Quarterback (QB) 1 4 

Running Back (RB) 2 8 

Flex (RB/WR/TE) 1 N/A 

Wide Receiver (WR) 2 8 

Tight End (TE) 1 3 

Team Defense/Special Teams (D/ST) 1 3 

Place-Kicker (K) 1 3 

Bench (BE) 7 N/A 
 

PASSING 

Standard scoring:  
· TD Pass = 4pts 
· Every 25 passing yards = 1pts 
· 2pt Passing Conversion = 2pts 
· Interceptions Thrown = -2pts 

 

RUSHING 

Standard scoring:  
· TD Rush = 6pts 
· Every 10 rushing yards = 1pt 
· 2pt Rushing Conversion = 2pts 

 

RECEIVING 

Standard scoring:  
· TD Reception = 6pts 
· Every 10 receiving yards = 1pt 
· 2pt Receiving Conversion = 2pts 

 

MISCELLANEOUS OFFENSE 

Standard scoring:  
· Kickoff Return TD = 6pts 
· Punt Return TD = 6pts 
· Fumble Recovered for TD = 6pts 
· Each Fumble Lost = -2 

 

KICKING 

Standard scoring: 
· FG Made (50+ yards) = 5pts 
· FG Made (40-49 yards) = 4pts 
· FG Made (0-39 yards) = 3pts 
· Each PAT Made = 1pt 
· FG Missed (any distance) = -1 

 

PUNTING 

Standard scoring: 
Punters not used in Standard game 

 

INDIVIDUAL DEFENSIVE PLAYERS 

Standard scoring: 
IDPs not used in Standard game. 

 

TEAM DEFENSE / SPECIAL TEAMS 
(D/ST) 

Standard scoring: 
· Kickoff Return TD = 6pts 
· Punt Return TD = 6pts 
· Interception Return TD = 6pts 
· Fumble Return TD = 6pts 
· Blocked Punt or FG return for TD = 
6pts 
· Each Interception = 2pts 
· Each Fumble Recovered = 2pts 
· Blocked Punt, PAT or FG = 2pts 
· Each Safety = 2pts 
· Each Sack = 1pts 
· 0 points allowed = 5pts 
· 1-6 points allowed = 4pts 
· 7-13 points allowed = 3pts 
· 14-17 points allowed = 1pt 
· 18-27 points allowed = 0pts 
· 28-34 points allowed = -1pts 
· 35-45 points allowed = -3pts 
· 46+ points allowed = -5pts 
· Under 100 yards allowed = 5 pts 
· 100 to 199 yards allowed = 3 pts 
· 200 to 299 yards allowed = 2 pts 
· 300 to 349 yards allowed = 0 pts 
· 350 to 399 yards allowed = -1 pts 
· 400 to 449 yards allowed = -3 pts 
· 450 to 499 yards allowed = -5 pts  
· 500- 549 yards allowed = -6 pts 
· 550+ yards allowed = -7 pts 

 

HEAD COACH 

Standard scoring: 
Head Coaches not used in Standard 
game 
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REGULAR SEASON SCHEDULE 
ESPN has set thirteen (13) weeks in the regular season for Free-Standard and Prize-Eligible Leagues. This is 
a fixed setting and thus cannot be altered. If you wish to play in a league which offers flexible regular 
season and playoff schedules, you must create or join a Custom league. 
 
 
REACHING THE PLAYOFFS 
The top four teams in a league make the playoffs. These four are comprised of the two division champs and 
two wild-card teams. Division champs are the teams that win the league divisions. The next two teams 
according to the tie-breaker below are the wild card teams.  
 
PLAYOFF BRACKET SETUP 
 
All teams continue to compete throughout the playoffs. The two Divisional Champions and two wild card 
teams (teams with the next best overall records) compete for the League Championship. The wild card 
teams may come from either division and are selected by their records, with ties resolved according to the 
tiebreaker categories below. The top-ranked division champion plays the lowest-ranked wild card team i.e. 
the first place team faces the fourth place team while the second place team faces the third place team. 
The remaining teams compete in the consolation bracket. Though out of the running for the championship, 
this consolation bracket is still competitive since no one wants to finish in last place! 
 
 
PLAYOFF SEEDING AND TIEBREAKERS (Standard Leagues) 
Standard and Prize-Eligible League Playoffs: Playoff Seeding and Tie-Breakers 
In the event that two or more teams have identical won-loss records at the conclusion of the Fantasy 
Football regular season, the following tiebreaking system is employed. 

1. Overall points-for 
2. Head-to-Head record 
3. Division record 
4. Overall points-against 
5. Coin Flip 

NOTE: The Overall record is based on winning percentage. Therefore, a team that is 8-5-0 and a team that 
is 7-4-2 have the same winning percentage, and thus would be considered tied for overall record. 
Standard League Playoffs: Tiebreaker for Playoff Games 
In the event that two teams have the same number of points at the conclusion of their two-week playoff 
game, the tiebreaker for playoff games is each team's original seeding in the playoffs. In short, the team 
with the higher seed wins. 
Playoff Schedule 
Winner's Bracket: In the first round of the playoffs, the division winner with the best win-loss record plays 
the wild-card team with the worst win-loss record; the other division winner plays the wild-card team with 
the better win-loss record. In the second round, the winners of the first-round games (see table below) 
compete for the league championship. Each round of the playoffs spans a two-week period. The 5th through 
10th-seeded teams in each league compete in the consolation bracket. 

WINNER'S BRACKET PAIRINGS 

GAME ROUND 1 - WKS 14 & 15 
SEED VS. SEED 

ROUND 2 - WKS 16 & 17 
MATCHUPS 

1 1 vs. 4 W1 vs. W2 

2 2 vs. 3 L1 vs. L2 

CONSOLATION BRACKET PAIRINGS 

GAME ROUND 1 - WKS 14 & 15 
SEED VS. SEED 

ROUND 2 - WKS 16 & 17 
MATCHUPS 

1 5 vs. 6 W1 vs. W2 

2 7 vs. 8 L1 vs. W3 

3 9 vs. 10 L2 vs. L3 

Final league standings following the second round of the playoffs 
From the Winner's bracket: 
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• 1st place - Winner of game 1, round 2 
• 2nd place - Loser of game 1, round 2 
• 3rd place - Winner of game 2, round 2 
• 4th place - Loser of game 2, round 2 

From the Consolation bracket: 
• 5th place - Winner of game 1, round 2 
• 6th place - Loser of game 1, round 2 
• 7th place - Winner of game 2, round 2 
• 8th place - Loser of game 2, round 2 
• 9th place - Winner of game 3, round 2 
• 10th place - Loser of game 3, round 2 

SEEDING TIEBREAKER EXAMPLE 
Here's the default order of precedence according to the rules: 
• H2H 
• Points For 
• IntraDivision Record 
• Points Against 
• Coin Flip 

Below is an example of how tie breakers work. The main things to remember are: 
• Teams must have played the same number of head to head games amongst each other 
• Tiebreaker process starts over from beginning after each tie is broken for each bracket seed 
• All five teams in this example have a season record of 7-5 

Team A: 3rd in division 1 with 825 points. They beat teams B and E, and lost to teams C and D 
Team B: 2nd in division 1 with 918 points. They beat team C, lost to teams A and E, and did not play team 
D  
Team C: 1st in division 2 with 725 points. They beat team A, and lost to teams B, D, and E 
Team D: 2nd in division 2 with 720 points. They beat teams A, C, and E, and did not play team B 
Team E: 1st in Division 1 with 920 points. They beat teams B and C and lost to teams A and D 
First we take the division winners. Teams E and C won their divisions. Since team E beat team C in their 
head to head matchup, E gets the #1 seed and C gets the #2 seed. 
Now we have to figure out the #3 seed. Since teams A, B, and D all have 7-5 records, we first look at their 
head to head records. 
• Team A beat team B and lost to team D, so they are 1-1 head to head 
• Team B lost to team A, and did not play team D, so they are 0-1 head to head 
• Team D beat team A, and did not play team B, so they are 1-0 head to head 

Since the three teams did not play the same amount of head to head games we have to go the next tie-
breaker - "Points For". This Awards the #3 seed to team B as they had 918 points. 
Last we have to figure out the #4 seed. Again, since teams A and D have identical 7-5 records we look at 
their head to head matchup. Since team D beat team A, D would get the 4th and final playoff seed.  
 
SCORING DURING THE PLAYOFFS 
Scoring during the playoffs works much the same way as during the regular season. The big difference is 
that each playoff round lasts two weeks, not one week (as during the regular season). 
Playoff Schedule 
Winner's Bracket: In the first round of the playoffs, the division winner with the best win-loss record plays 
the wild-card team with the worst win-loss record; the other division winner plays the wild-card team with 
the better win-loss record. In the second round, the winners of the first-round games (see table below) 
compete for the league championship. Each round of the playoffs spans a two-week period. The 5th through 
10th-seeded teams in each league compete in the consolation bracket. 
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Abstract:  
This research project creates a guide for newly elected team captains.  The guide is 

created by analysis of management tools used when new managers are hired.   A structured 
framework is presented for team captains that can be directly translated to business management 
skill. This project is comprised of three sections. The first section is a literature review of 
material available on the relationship between athletics culture and business culture.  This section 
identifies which qualities are common between these cultures, validating there is a relationship.  
The second section is the feedback from interviews conducted with managers. The feedback was 
based upon hiring techniques, and preparation and training methods for new management hires.  
The final section is a creative section and describes the strategies coaches and team captains 
should use to prepare for the new position.  This section is the compilation of the literature 
research; the knowledge gained through the interviewing process; and years of personal 
experience. 
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Section One: The transferability of qualities between athletics and the business world.   
Specific qualities are represented in both athletic culture and business culture.  These 

qualities can be directly transferred from the athletic arena, to the business environment.  The 
qualities learned from participation in sports will improve and enhance performance in the 
workplace (Liu, Srivastava, & Woo, 1998). Section one will be an analysis and cross-reference 
of literature available on the identification of athletic culture qualities and literature available on 
the identification of business culture qualities. The specific set of qualities and skills consistent 
between athletics and business will be determined.   

This section is needed in the verification of the relationship between athletics and 
business.  It is important to determine the qualities that lead to success in athletic culture and 
business culture.  Success in sports is determined by an individual’s ability to learn, master new 
skills, and improve total performance; these attributes are present in all facets of life (Burton, 
Gillham, Weinberg, Yukelson, & Weigand, 2013), including the business world.   
This is a review of the literature available on the subject of athletics and business transferability.  
The following is the specific set of qualities which have been identified of having the 
transferability attribute.   
 
Leadership:   

The first transferable quality is leadership.  Athletic leadership is represented by the team 
captain and business leadership is represented by managers and executives.  Two types of leaders 
have been determined- those who are task oriented and those who are expressive and socially 
oriented (Kent & Todd, 2004; Loughead, Hardy, & Eys, 2006).   
Two important qualities found in the majority of research include being an inspiring 
communicator (Basefsky, Post, Maxwell, & Turner, 2004; Holmes, McNeil, & Adorna, 2010) 
and possessing integrity (Basefsky et al.; Tait, 1996).  Another predominant quality in the 
literature is respect; an athletic team captain must have respect for teammates and coaches, while 
also being a respected individual (Kent & Todd, 2004; Holmes et al.).  Other leadership qualities 
include having great passion for achieving the team mission (Basefsky et al.; Tait, 1996) and 
having a determined work ethic in all aspects of life (Holmes et al.; Kent & Todd, 2004; English, 
Manton, Sami, & Dubey, 2012) 
 
Cohesiveness:  

The next transferable quality is cohesiveness within team members.  Members of a sports 
team, and members of a business team/department must interact with diverse individuals, while 
ensuring the team members complement each other and cooperate with each other to achieve 
team success (Bon, 2009; Hanson, C., 1996; Holmes et al.).  When working together, teammates 
must become cohesive in the training, instruction, and social support. To strengthen 
cohesiveness, leaders must not act in an autocratic behavior (Vincer & Loughead, 2010). 
Additionally, both athletic teams and business teams help to make individuals find a place of 
belonging (Marks, 1987). Teammates and co-workers need to work as team players to share 
responsibility, without necessarily having authority (Marks, 1987).   

Competitiveness:  
The third quality in athletic culture that has transferability to business culture is 

competitiveness.  Athletes are competitive in nature and are taught that once success is achieved, 
it is important to not become complacent with the individual’s or team’s current performance 
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(McNutt & Wright, 1995).  In business, this competitiveness will lead to achievement of the 
utmost best work ethic for the individual; therefore, leading to the team with the best work ethic, 
which ultimately leads to overall business success (Holmes et al.).  Furthermore, when faced 
with failure, the team is not content with the result; they will analyze the problem and figure out 
how to handle the situation differently, and how to improve the overall performance (Greenberg, 
& Sweeney, 2005).  Additionally, quick problem solving leads to living successful lives 
(Tschohl, 1999) in athletic culture and business culture.   

Mental Toughness:  
Mental toughness is the fourth quality that is transferable from athletic culture to business 

culture.  This psychological toughness is comprised of five major themes determined by Butt, 
Weinberg, and Culp (2010). The following chart displays the theme found by Butt et al. and 
examples of each major theme.   
 Figure 1:  

Major Theme Example 
Performing Under Pressure Coping with adversity, step-up under pressure 
Being Motivated Drive to succeed, refusal to give up 
Positive Psychological Attributes Confidence, task focus 
Being a Hard Worker Pushing beyond limits, outworking others 
Anticipation Skills Anticipating  

  
 As seen by the examples, mental toughness is very important in the athletic arena as well 
as the workplace.  An athlete must be educated in the above major themes and in turn, an 
employee’s knowledge and performance against these themes contribute to their success in 
business (Butt et al.).  An individual must be mentally tough enough to understand that business 
is not personal (Holmes et al.).     

Commitment: 
Furthermore, the fifth transferable quality is commitment.  An environment is created 

where players have to make a personal investment in the team and truly believe it is their team 
(Fletcher, & Arnold, 2011; Paradis, Martin, & Carron, 2012).  Additionally, successful business 
employees need to have a total investment in their work team and company (Fletcher et al. 
2011); which leads to better performance. Committed, passionate, and cohesive teams are more 
competitive (Paradis et al., 2012.).  

Coaching:  
The sixth quality that is transferable between athletics and business is coaching.  When 

being a part of a sports team, the team members learn coaching skills which can be transferred to 
the business field.  Four major concepts that relate to coaching are personality, motivation, 
teamwork, and communication (McNutt & Wright, 1995).  Coaching also focuses on improving 
performance by building self-esteem, focusing on problems not personalities, using 
reinforcement to share behavior, and actively listening (McNutt & Wright, 1995).  A team 
member in the role of a team captain acts as a liaison between the coaching staff and the players, 
which teaches them valuable communication skills (Loughead et al.)  Coaching assists in helping 
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others examine their strengths and weaknesses (Liu et al.).  Understanding their motivations 
teaches valuable insights on improvement (Fleetham & Griesmer, 2006). 

Implications: 
Some implications have been found throughout the research.  The first shortcoming is the 

qualities of sports culture will differ dependent upon gender; successful male and female athletes 
interact differently, lead differently, and communicate differently (Holmes et al.)  Additionally, 
the literature on the transferable qualities between athletics and business is limited, so the 
preceded six qualities are derived from cross-reference of athletics articles and business works; 
which could have an skewed the set of results.  Another implication is that this comparison study 
has focused on team sports culture, rather than individual sports culture; therefore, the skills and 
lessons taught in team sports versus individual sports may differ.   
 
Section Two: Interviews with Managers on New Manager Preparation and Training 

It is important to have an understanding of the methods of preparation and training given 
to new management hires. Section two is comprised of three interviews which have been 
conducted with managers from various corporations.  The interviews were conducted in order to 
understand these strategies and methods manager uses to prepare and train newly hired 
management employees.  
The interviewees include:  

• Phil Gillig   Associate Director of Retail Operations at Mondelez International. 
• James Sarsfield IT Operations and Services Manager and Braskem America.   
• Gary Schmidt  Human Resource Manager at Mondelez International.   

The interviewing process was comprised of one phone interview with Robbibaro and three 
online interviews with the remaining interviewees.  The following are the specific guidelines 
given in the onboarding process of managers.   
 
Success Factors 

The first questions in the interviews were on the subject of discovering a qualified 
employee for the position. These questions were based on the initial qualities the manager looks 
for in the applicant’s resume, and the qualities the manager looks for in the interview process.     
One common quality mentioned by all interviewees was leadership.  Gillig looks for leadership 
examples in academic situations, as well as in other activities such as extracurricular activities.  
He stated, “Leadership is tough to teach later in life, so examples shown by age 22 are a good 
sign (that the applicant is well prepared for the position.” He continued to explain that the ability 
to form effective relationships is crucial. (P. Gillig, personal communication, February 19, 2014).   
Another important quality is work ethic.  Work ethic is important because as the workplace and 
business changes from day to day, the company needs a manager who is willing to change and 
has the ability to “ramp up as needed” (P. Gillig, personal communication, February 19, 2014).  
Additionally, another quality is having the technical skills for the position.  Sarsfield is from a 
sports background and looks for people with technical experience.  He gave the analogy, “In 
sports I would equate this to looking for a player with specific skill. If you need a tight end in 
football, he needs the basic skills for that position before you can consider the other qualities” (J. 
Sarsfield, personal communication, February 14, 2014).   
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While in the interview process the mangers look for other qualities that they believe a 
successful manager should have.  Mondelez follows a behavior-based interview approach that 
attempts to ascertain how the candidate has exhibited the desired competencies in prior 
experience. This is used because it is predictive of how they will practice those competencies in 
the available position (G. Schmidt, personal communication, March 16, 2014).  
The first interview highlighted quality is interpersonal skills.  To be successful in sales 
management careers it is important for managers to have a sense of humor and an ability to build 
rapport (P. Gillig, personal communication, February 19, 2014).  Schmidt also looks for 
interpersonal skills during interviews; he says “the candidate must be able to interact capably up 
and down the continuum of people they will encounter” (G. Schmidt, personal communication, 
March 16, 2014).  

Additionally, Gillig looks for intellectual horsepower.  He explains this as the measured 
both in terms of grades, as well as, “real world” skills. Having this balance is very important and 
makes for successful managers (P. Gillig, personal communication, February 19, 2014).  
Sarsfield elaborates on the intellectual horsepower in that he looks for people who are intelligent 
and can think on their feet.  He finds is important for an applicant to adapt to changes in new 
technologies and methodologies quickly (J. Sarsfield, personal communication, February 14, 
2014).   

Management Guidelines: 
The next section of interview questions is focused on the time period when an applicant 

has been recently hired as a manager.  The questions give an understanding of the preparation 
practices and the training practices given to these newly hired managers.  These questions 
include what type of training and preparation given to recently hired managers, the job 
shadowing experiences, and orientation training sessions.   

In consensus of all interviewees, the management guidelines will vary greatly dependent 
upon the management role.  There are different training methods for different departments.  For 
example, Sarsfield does not use job shadowing is his technical IT field, while Gillig and Schmidt 
use job shadowing in their sales and retail field.   

A major training method for Mondelez is the job shadowing experience.  They use these 
to show how managers interact with each other.  Gillig states, “We lay out specific expectations 
and in turn ask the employee what their expectations are both the position and from their direct 
supervisor” (P. Gillig, personal communication, February 19, 2014).  
Another training method at Mondelez are online tutorials, but are used mostly on an as needed 
basis. Mondelez also has individualized training sessions, as well as, classroom training 
installments for entry level managerial positions (G. Schmidt, personal communication, March 
16, 2014).  

Furthermore, Schmidt elaborates on the training method of Leaning Paths.  He explains 
that “For all of our positions, we have devised ʺLearning Paths/On-boarding Plansʺ that outline 
the essential elements of the particular position, maps out the chronological progression to attain 
these elements, and notes milestones that need to be achieved.”  This follows the 70/20/10 
approach which believes 70% of experiential learning is on-the-job, 20% is via job shadows and 
mentors, and 10% is training-based.  “That said, without guidance, the on-the-job component can 
be daunting so we attempt to pair that approach with the other two aspects (shadows/mentors, 
learning path) in order to provide a road map” (G. Schmidt, personal communication, March 16, 
2014).  
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At Braskem America, Sarsfield explained that leadership training is provided to all new 
management hires.  Additionally, these managers are trained in the company’s fundamental 
belief system.  The fundamental belief system is the way in which company culture is based 
upon.  Additionally, the company is based on entrepreneurial culture.  The training for managers 
focuses on developing and enhancing leadership qualities and not procedural tasks.  Through this 
culture, “each manager is challenged to operate their department as though they were running 
their own business.”  Additionally, the managers are taught to guide and mentor their employees 
to make good decisions and execute their individual roles effectively (J. Sarsfield, personal 
communication, February 14, 2014).   

Team Building Activities: 
All of the interviewees have mentioned that an important management role is creating 

team building activities. Their managers are involved in in-office and out-of-office activities, as 
well as, community philanthropy and community involvement.  The last section of questions in 
the interviews pertained to these relationship building activities planned by the managers.   
In order to create a team atmosphere within the company, Mondelez has quarterly manager 
exclusive meetings.  Along with this, they use weekly conference calls for managers which are 
led by Senior Leaders (P. Gillig, personal communication, February 19, 2014).  These calls 
address all constituents that drive the business within that market.  Additionally, along with the 
quarterly meetings, Schmidt explains that Mondelez conducts two region-wide meetings each 
year.  Furthermore, there are ad hoc gatherings for projects, recruitment, and interviewing (G. 
Schmidt, personal communication, March 16, 2014).  

Similarly, Braskem conducts manager exclusive meetings.  These meetings are focused 
on leadership and goal developments.  At these meetings, managers from different parts of the 
company collaborate to review processes and set business strategies (J. Sarsfield, personal 
communication, February 14, 2014.)     

Another important factor in team cohesion is the utilization of the company intranet.  
This provides managers with talking points of emphasis to insure there is consistent messaging 
throughout the entire company (P. Gillig, personal communication, February 19, 2014)..   
To motivate the employees in the sales environment, Mondelez has an extensive incentive and 
awards program.  Additionally, the company provides managers with numerous examples of 
motivational tools that have been successful throughout the years (P. Gillig, personal 
communication, February 19, 2014).  Schmidt states, “Our Company has increasingly shifted our 
assessment process away from results and toward the ʺhowʺ components that enable the results.  
Part and parcel of the ʺhowʺ is leading, motivating, and inspiring their respective teams.”  In 
addition to these roles, points of emphasis include the ability to identify and develop talent (G. 
Schmidt, personal communication, March 16, 2014).  Additionally, Braskem promotes its 
managers to motivate the employees.  Braskem has numerous levels of recognition for all 
employees to reward accomplishments and performance.  This recognition comes in many forms, 
ranging from gift cards and pizza parties to significant financial rewards and acknowledgement 
in global company publications (J. Sarsfield, personal communication, February 14, 2014.).     
From a community involvement standpoint, Mondelez provides a Women’s Sales Council 
(WSC).  This features two region leads, four market leads, and 18 team captains.  The WSC 
consciously promotes the development of females and provides networking opportunities that 
focus on career development.  This has grown to become the focal point for Mondelez’s 
community involvement activities.  Additionally, the Multi-Cultural Sales Council has recently 
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been launched.  This group has an ethnic minority focus in terms of culture, retention, 
recruitment, community service, and promoting awareness (G. Schmidt, personal 
communication, March 16, 2014).    

Braskem also has a focus on community involvement.  In the regions its facilities are 
located; the company provides many events to promote safety and sustainability from a global 
standpoint.  Sustainability is a very important aspect of the Braskem culture.  Braskem and its 
employees strive to promote sustainability within the company, as well as in the community (J. 
Sarsfield, personal communication, February 14, 2014).   
 
Section 3: A Guide for Newly Elected Team Captains.  
This document is intended as a reference for newly elected team captains and coaches of 
University Division I athletics interested in preparing for being a team captain.  It provides 
guidance in approaches, lessons, and situations transferred between management and athletics.  
If further information is needed, please contact Alexa Sarsfield, at apsst17@mail.rmu.edu.   

For the Coach 

It is very important for a coach to be a facilitator to the team captain.  This will enable to the 
team captain to be better prepared for his or her new position.   The relationship between the 
team captain and the coach is very important for the team chemistry.  A coach being involved in 
the team captain’s preparation and training will strengthen this relationship and help to ensure 
the team finds success.  

Creating a Shadowing Experience: 
A mentoring experience for newly elected team captains will provide them with the 

opportunity to learn about the day-to-day activities the team captain position entails.  
Participating in a mentoring and shadowing experience will enable newly elected team captains 
to become familiar with the position characteristics and expectations, as well as the 
responsibilities of the position.  This will also facilitate the captains to understand the skills 
needed to be successful as a team captain.  Learning the experiences and strategies of former 
team captains will give new team captains the opportunity to get a jump start with the knowledge 
and skills needed for success.   

Providing Training Sessions: 
• Expectations:   Each coach should have a meeting with their team’s newly elected team 

captain to explain all the expectations for the position.  This can include practice and 
game responsibilities, team building responsibilities, and fundraising and community 
involvement goals.   

• Communication:  A coach should also stress the importance of good communication 
skills.  Communication is an important factor for any team member and especially the 
team captain.  It is essential for a team captain to have very clear verbal and nonverbal 
communication.  Additionally, it is important to have clear and appropriate technological 
and social media communication.  Some vital communication sources for teams are now 
through technology.  These include, but are not limited to:  

o Facebook groups o Facebook team pages 
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o Google calendars 
o Twitter team accounts  

o Texting groups 
o Email groups 

• Leadership:  A coach should also provide the newly elected team captain with the 
leadership skills that will lead to team success.  This will help the team captain to 
improve on his or her current leadership skills, while also broadening his or her horizons 
to establish new leadership skills and strategies.   

• Other Ideas:  Other training sessions a coach could provide a team captain with include, 
but are not limited to the following:  

o Conflict resolution 
o Fundraising 
o Team building activities  

o Team athletic motivation 
o Team academic motivation 

Conducting an All-Captain’s Seminar: 
This type of training involves the individual coach of the team and additionally the entire 

athletic department.  It would be beneficial for captains of all sports teams to have a seminar 
together.  It would also be beneficial to have former year’s team captains attend the seminar to 
interact with the new captains and share their experiences.   The seminar would be three hours in 
length.  The event could be divided into three sessions including:  Meet and Greet, Leadership 
Development, and Personality Analysis.   

• Meet and Greet:  The meet and greet would be for all new team captains and past team 
captains to interact in a casual setting.  This session would be over a meal.  Athletes 
could share their experiences and their questions with each other.  The captains would 
then be able to learn about the strategies of other team captains.  This knowledge sharing 
will help individual captains better their performance as a leader and also will facilitate 
all sports teams to have successful leadership.   

• Leadership Development:  During this session the team captains will be informed of 
what leadership strategies are successful for athletes.  The session will help to establish 
and improve effective leadership skills and help prepare captains for future obstacles and 
challenges.  This will provide the team captains with good leadership for themselves and 
also how to promote leadership throughout the team.  The different sections that could be 
analyzed are strategic planning, decision making, and conflict resolution.   

• Personality Analysis: This would be a session that would help team captains to 
interact with other teammates who have similar or different personalities compared to  
themselves.  Each captain attending the seminar would take a Myers-Briggs Type 
Indicator (MBTI).  This indicator categorizes personality into 16 four-letter types.  This 
letter types include: Extraversions versus introversion- an individual’s means of 
interacting with the world, sensing versus intuition- individual’s means of gathering 
information, thinking versus feeling- an individual’s means of processing information, 
and judging versus perceiving- an individual’s means of making decisions(Achakul & 
Yolles, 2013).  Each athlete would learn about the different personalities and what are the 
best strategies to interact and motivate each type of person.    

 

 

 

370 
 



For the Captain 

There are many important skills for a team captain to possess.  These skills can always be 
improved upon.  A team captain must embrace these skills to be a successful leader because as 
Vince Lombardi once said, “The strength of the group is the strength of the leaders.”  

Leadership Styles: 
In reference to “Primal Leadership,” by Daniel Goleman, the following describe six different 

types of leadership.  To become an effective leader team captains must be able to possess all of 
these styles of leadership and use them at the appropriate times (Leadership Styles, 2014).  

• Visionary:  This style is most used when a team needs to take a new direction.  Its goal is 
to motivate people to achieve a new goal, such as a conference championship.  These 
leaders communicate where the team is going and the team’s goal, but not necessarily 
how the team is going to get there.  This allows the individual team members to motivate 
themselves to achieve the goal and lets them be free to achieve the goal in a way that is 
best fitting for them.    

• Coaching:  Although you are not the coach of the team, it is important to help in 
coaching your teammates.  This type of leader focuses one-on-one with individual 
players.  This leader helps to develop the teammate’s skills, showing him or her how to 
improve performance, and helping them to achieve their goals.  Make sure not to overstep 
your position as a captain, but share your knowledge of the game and schooling with 
other players in order to help them succeed.    

• Affiliative:  This style emphasizes the importance of team work, and creates harmony for 
a team by connecting all the players. This leader helps to increase morale, improve 
communication, and confront any conflicts that are detrimental to the team.   Make sure 
your teammates are motivated to work for each other, and that they will be more 
successful if they work as one.  Affiliation to the team can be promoted with team 
building activities.   

• Democratic:  This style of leadership gets participation from your teammates and also 
creates new and better ideas by learning teammates’ knowledge and skills.  The group 
also commits to the team’s goals.  This should be used at appropriate times because it is 
not time efficient and sometimes quick decisions must be made.   

• Pacesetting:  In this style, the captain needs to set high standards for team performance. 
This includes all aspects of being a team member including in practices, lifting, games, 
social events, and school work.  As a captain it is important to lead by example and 
always do things to the best of your ability and then ask the same effort from everyone on 
your team.  Make sure you do this in a motivating way, because some teammates may 
think they are failing if they do not meet your standards.   

• Commanding.  This is classic model of “military” style leadership – probably the 
most often used, but the least often effective. Because it rarely involves praise and 
frequently employs criticism, it undercuts morale and job satisfaction. Mr. Goleman 
argues it is only effective in a crisis, when an urgent turnaround is needed. Even the 
modern military has come to recognize its limited usefulness. 
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Motivating Others to Create Team Success: 
• Lead by example:  One way to motivate a team to perform at the of their abilities is to 

lead by example.  A team captain must give 110% effort any day he or she steps on the 
playing field, court, or rink.  The teammates will see this and will be motivated to 
perform at the same caliber as the captain does.  Additionally, a team captain must ramp 
up as needed in a game.  If there is a close match or emotional match, the captain must be 
willing to give whatever it takes to help the team find success.   

• Show passion:   Another way to motivate others on the team to create success is to 
be a passionate leader.  There are five indicators of passionate leadership: commit 
honestly, make a clear case without being inflexible, invite real dialogue about their 
passion, act in support of their passion, and stay committed despite adversity and 
setbacks.  If a leader has true passion, “the teammates will feel a deep sense of being led 
in a worthy direction by someone who is committed to something more important than 
his or her own glory” (Anderson, 2012).   

• Help everyone better themselves: An additional way a team captain can motivate 
others is to help others grow and better themselves.  A team captain should build 
relationships with team members and focus on them as individuals.  This individual focus 
will show the team members that the captain cares about their individual goals and 
successes.  One way to help out teammates is to spend extra time with them to help 
improve their game.  A captain can come before or stay after practice to help a teammate 
improve.  This time can also be spent academically in helping a teammate improve their 
grades.   

• Award a game MVP:  Another way to motivate teammates is to create an 
incentive for the best performer.  This can be used in practice and in games.  The team 
captain and the coach can give an award to the most valuable player of that practice or 
game and award them with a small prize.  The prize could be a ball that every MVP signs 
for the season, a stuffed animal, a t-shirt, or any other idea.  This prize then can be passed 
from day to day to the best performer and hardest worker.  This will incentivize 
teammates to want to be named the MVP; and therefore, always give their best effort. 

Becoming a Balancing Act: 
There is a high level of importance for team captains to be able to successfully balance all 

activities.  These activities include, but are not limited to: sports, academics, social, health, 
family, and extra-curricular activities.  A factor in becoming a balancing act is intellectual 
horsepower.  The intellectual horsepower can be related to the sports world, in that a captain 
must find a way to be successful in the athletic culture, as well as in their academic culture.  The 
challenge for athletes is that there must also be a balance between other activities as seen above.  
In order to keep balanced, team captains should not take on too many activities or spread 
themselves too thin.   Additional strategies include “thinking on your feet,” adapting to changes, 
and adapting to different strategies 

Communicating Effectively: 
• Verbal and nonverbal interpersonal communication: All communication between 

captains, coaches, and teammates is very important to stimulate success for the team.  
Effective communication gives everyone involved a better understanding of situations 
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and enables teammates to resolve conflicts, build trust and respect, and promote 
friendship.   

• Technology and social media communication:  There are many ways in which a team 
captain can communicate with teammates.  One of high popularity is social media 
groups.  These can make messages more efficient and make communication easier to 
distribute to the entire team.  Some ideas for social media communication mediums 
include:

o Facebook groups 
o Facebook team pages 
o Google calendars 

o Twitter team accounts  
o Texting groups 
o Email group

• Be a liaison:  Team captains have the responsibility of communicating with their 
teammates, but they must also communicate with their coaches.  Messages must be taken 
from the coach and announced to the team.  Captains should ensure they have a strong 
relationship with both their coaches and teammates.   

Planning Team Building Activities: 
It is important to build a strong foundation for your relationships within the team. The 

chemistry of a team is important off and on the playing field and it is a team captain’s duty to 
facilitate improving team chemistry.   Team building activities are important because they allow 
for the formation of better relationships between team members, thus helping the team excel in 
practices and games.   
 
Guidelines for Team Building Activities 

• Avoid cliques and include everyone:  Cliques become a problem with bullying and 
hurting individual team players, as well as damaging the team as a whole. Having cliques 
separates the team and becomes destructive.  It is a captain’s role to dissolve any cliques 
and facilitate the realization that cliques weaken the team all together.   

• Maintain out of season relationships:  Having relationships between team members is 
important to have both in season and out of season.  Having team activities out of season 
brings team members closer and builds team camaraderie.   The more activities the better.   

• Manage time wisely:  Team activity planning takes a great deal of time, effort, and 
cooperation.  Work on event organization to help make the planning process go 
smoother.   

• Intermingle team members:  When doing activities, make sure that all members of the 
team get to know each other.  Try matching younger players with senior players and 
matching people who normally do not hang out.   

Ideas for Team Building Activities 

• Create a texting or social media group in order to facilitate communication between team 
members.  This is a causal way for team members to spread messages and talk to other 
teammates outside of practice.  An example of this is to create a Facebook Group for 
team member’s only.   
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• Organize a team lunch or dinner for all of the team to attend.  This is another casual way 
for team members to get to know each other.  The team dinner can be a home cooked 
meal or the team can go out to a restaurant. 

• Support another school team by having the team attend the game together.   
• Organize a community service project for the team.  All team members can get involved 

in the community.  You can host a fundraising event for a cause or do community service 
at a local organization.   

 
Examples of Team Activities

• Sleepover 
• Laser tag 
• Bowling 
• Mini golf 
• Camping trip 
• Amusement park 
• Zoo 
• Movies 
• Secret buddies 

• Scavenger hunt 
• Obstacle course 
• Team dinner 
• Shopping trip 
• Hold a kids camp 
• Attend a 

professional sports 
game 

• Volunteer at the 
Boys and Girls 
Club 

• Volunteer at the 
YMCA 

• Hold a book drive 
for the local library

Getting Involved in Your School and Community:   
It is important for the team captain and his or her team to develop relationships with 

different groups around campus, as well as in the community.  The team captain and team 
represent the sports program, the school and the community.  The groups include the student 
body, campus organizations, the university, the community, and team fans.  Try to organize 
events that include these different groups.   
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Abstract 
 Retirement, although commonplace in all societies, requires significant planning in order 
to be successful.  Once retired, a person no longer has a stable source of income.  Workers need 
to prepare themselves well for their post-working life, and that starts with education.  When one 
relates this conclusion with a basic investment mindset, education programs should begin in the 
classrooms of colleges and universities throughout the United States.  This paper analyzes the 
literature on basic retirement philosophies, the problems with retirement today, and the 
retirement education programs available.  Throughout the research, education programs were 
consistently deemed helpful in preparing people for retirement and raising confidence levels.  A 
study was then conducted on the campus of a small, private university in the northeast United 
States.  On two separate occasions, students were offered access to a short retirement education 
seminar geared specifically toward college aged students.  Surveys were taken before and after 
the talk to gauge the change in retirement awareness and readiness.  The study showed that 
overall, students do in fact understand the importance of saving for retirement, and even prior to 
the seminar, most seriously considered saving right out of college.  After the seminar in the post-
surveys, both retirement confidence and willingness to save increased significantly.  Due to 
compounding interest, starting to save early makes a dramatic difference in terms of contribution 
percentages all of which suggest that brief retirement seminars should be offered at both private 
and public universities throughout the country.  Although this study does not follow the 
participants into the working world nor track their saving progress in the future, retirement 
education in school could potentially reduce America’s retirement crisis.   
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Introduction 
Whenever the media uses the word “crisis,” one’s mind immediately creates pictures of 

explosions, gun shots, or natural disasters, coupled with a massive amount of death and 
suffering.  The year 2013 witnessed such crises as the fatal Asiana Airlines crash, the Rana Plaza 
collapse, the Boston Marathon bombing, and the Philippine Typhoon to name a few.  These 
unfortunate headlines grab the attention and sorrows of every viewer in America from coast to 
coast.  Relief funds almost immediately spring up online to which people are quick to donate 
money and other services.  However, the year 2013 also witnessed the continuation of yet 
another, much quieter crisis; one that did not attract the donations of those with deep pockets or 
hearts.  For the past several years, the United States has been suffering through a retirement 
crisis.   

According to Merriam-Webster, a “crisis” can be defined as “an unstable or crucial time 
or state of affairs in which a decisive change is impending” (2014). In this case, bystanders turn 
their heads when they hear that 49 percent of respondents to a 2013 Employee Benefits Research 
Institute (EBRI) survey marked that they were “Not too” or “Not at all” prepared for their 
retirement (Employee Benefit Research Institute and Mathew Greenwald & Associates, 2013).  
However, this type of crisis, or period of instability or danger, does not draw mass media 
attention because it is not captivating enough to hold a large audience.  Today’s seemingly 
complicated financial environment requires a high level of individual financial literacy to ensure 
a successful retirement is established as the norm. This has changed from past decades for 
several reasons.  Many employers have switched away from defined benefit plans and to optional 
defined contribution plans which ultimately places more responsibility on the individual.  
Financial services and risks have become more intricate.  After the recession, young workers 
have lost faith in financial markets and refuse to invest money due to fear.  Baby boomers and 
increased longevity are putting strain on the Social Security trust fund.  All of these 
complications coupled with a decreasing financial literacy and retirement awareness makes for 
the perfect storm of problems.   

The purpose of this study was to benchmark college students’ (of varying years and 
majors) retirement planning awareness and preparedness and then compare those attitudes to the 
same group after a brief, thirty minute retirement presentation geared specifically toward college 
students.  The seminar was delivered on two separate occasions: once open to the public for the 
students of the campus (advertised by flyers and word of mouth), which attracted younger 
students and varying majors and once to the university’s “Retirement and Estate Planning” 
course, which was comprised of upper-class, business majors. This gave the study a wide 
audience, from people with absolutely no finance background to some of the university’s 
brightest money managers.  The experiment yielded several important conclusions. First, 
business students have a better, general understanding of retirement and money saving topics and 
a higher willingness to take control of their financial situation than do non-business majors.  
Second, college students do have the will to save for retirement immediately, but possibly lack 
the knowledge or understanding on how or when to start. Finally, retirement awareness and 
preparation levels can be increased by a short presentation targeting a specific age group.  My 
results provide support for brief, semi-annual retirement seminars to be offered on college 
campuses open to students of all years and majors.   

The remainder of the article is organized as follows.  In the first section, any existing, 
relevant literature on the topic is discussed and organized by headings.  Then the current study, 
including the rationale, hypotheses, procedure, instrumentation, and participants is explained.  
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The results follow after that with conclusions, shortfalls of the study, and potential areas for 
future research.   
 
Literature Review 
Declining Confidence in All Age Groups 
 For more than two decades, the United States retirement savings rates have been 
declining and people are finding themselves less and less prepared for the future (Ellen, Wiener, 
& Fitzgerald, 2012).  In the 2013 EBRI survey referenced above, confidence has decreased by 69 
percent since 2007.  The Transamerica Center for Retirement Studies found similar results.  In its 
2013 survey 45 percent failed to respond either “Somewhat” or “Very” confident in terms of 
retirement preparation.  It did note however, that this represents a slight increase in confidence 
over 2012 but still below the levels of 2007.  Concerns still exist for many workers about 
building a large enough nest egg.  A minority percentage of only 42 percent believe the amount 
they are currently building will be large enough to retire (Transamerica Center for Retirement 
Studies, 2013).  

Lastly, The Aegon Retirement Readiness Survey of 2013 took a different approach.  
Instead of simply asking participants how confident they felt, Aegon calculated an index score 
based on a series of questions related to planning and saving for retirement.  Final scores were 
calculated on a scale of one to ten with ten being the most prepared.  The report states, “A Low 
Index score suggests that a respondent will struggle to cope financially in retirement; a High 
score suggests he/she is on track for a comfortable retirement.” Sixty-six percent of those polled 
received a Low Index score (1-4), 29 percent received a Medium Index score (5-8), and the 
remaining 5 percent scored greater than 8 and achieved a High Index mark (The Aegon 
Retirement Readiness Survey, 2013). The results of all three of these different measures include 
employees of all ages, and as a result provide an accurate sense of the overall attitude of workers 
toward retirement.  Still, valuable information for this specific purpose can be drawn when 
examining the attitudes of younger workers toward retirement, specifically ages 20-29.  Aegon 
conducted a survey of 2,722 workers in this demographic.  59 percent believe they will be worse 
of financially in retirement than their parents.  27 percent believe that their funding shortfall will 
be large.  Lastly and most shockingly, 57 percent believe that retirement saving is important but 
not a priority, and as a result, are not currently saving.  This reveals the conclusion that young 
workers realize the need to save and have the ambition, but lack the ability in their minds due to 
such challenges as getting married and starting a family (The Young, Pragmatic and Penniless 
Generation, 2013).  As a result, it is extremely important to boost these percentages.  Retirement 
is something that everyone will face once in their lifetime.  Educating the public, sooner than 
later and preferably at the college level is necessary to prevent struggles later in life.   
 
Financial Illiteracy 

Unfortunately, reviews and studies have revealed that a staggering number of households 
today are unable to make even the most basic economic decisions; this problem relates directly 
to the retirement issue (Lusardi & Mitchell, 2007).  Munnell at al. (2008) conclude that most 
households have a “gut sense” of their financial situation but that 44 percent will be at risk in 
terms of their standard of living in retirement.  Numerous other studies have confirmed that a 
significant proportion of Americans have a lack of financial literacy (for example, Bernheim 
1998; Hilgert and Hogarth 2003).  Regarding college students, previous studies have shown that 
this demographic has a low understanding of their personal situation as well.  Helman and 
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Paladino (2004) conclude that once a graduate accepts a full time job and realizes a steady 
paycheck, that person will prefer to spend more consistently than save to a retirement savings 
vehicle.  The more recent 2013 Aegon study confirms that financial literacy is not increasing, 
with only 20 percent of respondents saying that they are “very able” to understand financial 
matters.  Transamerica published their results: “Most workers indicate they know little about 
asset allocation as it relates to retirement- with one in three saying they know nothing about it” 
(Transamerica Center for Retirement Studies, 2013).  While some states require financial courses 
in school, all universities should regard financial knowledge as a core learning component and be 
a requirement for graduation (Avard et all., 2005).   
 
A  Plan for Retirement 
 The traditional retirement plan used to guarantee a comfortable retirement relies on 
funding from three separate pillars: Social Security, an employer sponsored plan, and personal 
savings.  It is generally recognized that relying too heavily on one source for income will lead to 
problems.  Some plans for retirement recommends starting at age 21 and making early 
contributions to a 401(k) with other steps for ages 21-35 and 40-65 (Bennett Clark & Block, 
2012).  More specifically, computer models have been developed to project these inflation-
adjusted stages of retirement (Michael & Murray, 2003).  In reference to 401(k)s and a recent 
transition from defined benefit plans to defined contribution plans, the everyday worker will 
continue to take more risk upon themselves when managing their funds (Falzon, 2011).   
The upside is, contrary to the popular belief that spending increases with age, studies have 
otherwise proved the opposite (Bernicke, 2005).   

Aside from making the actual monetary contributions to a fund, most experts agree a 
broad plan is the essential first step.  One case study proved that having estimated needed funds 
for retirement increased actual savings (Mayer, Zick, & Marsden, 2011).  Others suggest looking 
at retirement from a different perspective by “retiring to something, not from something.”  It 
stresses the need to look at retirement in waves and not one giant leap (Jutting & Lieberman, 
2012).  Some authors have researched deeper to find certain trends in retirement planning.  For 
example, males tend to view retirement as another stage in life compared to women who view a 
more whole-life perspective.  The former leads to more retirement planning than the latter 
(Grace, Weaven, & Ross, 2010).  Personality traits may also factor into monetary planning with 
some traits producing positive habits and some producing negative habits (Korhonen, 2011).  
The final variable could be occupation.  Nurses for example have been shown through studies 
and surveys to need more planning (Blakely & Ribeiro, 2008) and those who own their own 
business, such as farmers, lack a sound retirement plan due to temptation to invest any money 
back into their business.  Overall, the necessary monetary contributions in a variety of forms and 
a solid retirement plan will lead to the most successful retirement.   
 
Problems Associated With Retirement 

Retirement readiness can be defined as one’s confidence and ability to maintain a 
comfortable retirement.  Retirement readiness in the world is oftentimes simply measured by 
participation in a company’s retirement plan ignoring the amount in the fund all together.  As a 
result, without knowing it, many people are caught off guard when it comes time to retire 
(Workman 2012).  Recently, the Government Accountability Office (GAO) released several 
trends about retirees in trouble.  First, individuals over retirement age still depend on 
employment income for about a third of their money.  Next, people are taking their earned Social 
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Security benefits as early as possible.  Last, people over sixty are starting to do away with 
annuities.  The GAO stressed an immediate need for better financial decisions (Meredith, 2011).  
Currently, our government is faced with the problem of trying to provide sufficient retirement for 
those in need, multiplied with better mortality rates and an increasingly older population.  Peter 
Diamond, professor of economics at Massachusetts Institute of Technology, believes that the 
United States’ Social Security trust fund will deplete by the year 2033.  After that, everyone’s 
benefits would be cut by 25 percent if nothing is done to counteract the outward flow of money 
(Wang, 2013).    However, risks aren’t only associated with Social Security.  Employees saving 
for retirement in the long term in their own personal accounts face a series of risks as well. 
Market risk, longevity risk, depletion risk, inflation risk, cognitive risk, and health risks are just 
some of the more prevalent ones (Vernon, 2013).  All of this coupled with individuals being 
unable to retire due to insufficient funds, leads to a lack of jobs for the next generation (Ntalianis 
& Wise, 2011).   
 
Solutions for Retirement  

The cause of this financial illiteracy may be the lack of workers taking advantage of a 
retirement education program at their workplace.  Therefore, some places have even handed over 
their programs to the human resources department and added initiatives to boost attendance 
(Tulloch, 2010).  With such low attendance, one author suggests employers automate enrollment 
and contributions into 401(k) accounts (Willett, 2008).  Laziness may not be a factor, however.  
Data suggests low-income populations may not be given the same education opportunities 
middle and upper income households are.  As a solution, social workers need to expand 
programs for youths and make them more readily available (Shobe & Sturm, 2007).  Several 
similar nonprofit ventures have previously taken place in Japan and Sweden (Lusardi & Mitchell, 
2007).   

From those programs that have been successful in educating workers about their future, 
the findings are extremely consistent that people are better prepared.  A 2005 review of the 2004 
Retirement Confidence Survey found that those who estimated their needs prior to retirement as 
a result of education had abundant savings, higher confidence, higher household income, and 
even overall better health (Kim & Kwon, 2005). Other examinations of programs have also 
found the effectiveness of personal finance and retirement education in the office.  A survey by 
the International Foundation of Employee Benefit Plans published that those who actively 
participate change their savings goals and attitudes toward retirement for the better (Krajnak, 
Burns, & Natchek, 2008).  Hopefully successful education of the population will clear up 
common misconceptions regarding retirement in terms of cost and timing (Neal, 2004).  

The Society of Actuaries has also addressed the retirement problem by releasing 11 
decision briefs, such as how to retire, trade-offs, income, claiming Social Security benefits, and 
long-term health care financing (for a review see Rappaport, 2012).  Still, most authors realize a 
strong retirement program has no potential without an equally strong education program and vice 
versa.  The components of a strong program include options for enrollment, investment choices, 
contribution matches, and distributions during retirement.   Likewise, the elements of a strong 
educational program include the topics covered, delivery methods, frequency, availability, and 
focus toward subgroups like women and minorities (Olsen & Whitman, 2007).   

It seems there is a significant lack of practice in preparing students for retirement during 
their learning years in school however.  Most articles address retirement education programs in 
the workplace, not college, where most other learning takes place.  Some colleges do offer 
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courses on broad financial education, which may touch on the subject.  One survey benchmarked 
graduating students’ retirement knowledge, motivation, and preparedness before and after taking 
a semester long Personal Risk Management and Insurance course.  The percentage of business 
students that felt comfortable rose from 42.3 percent to 82 percent after completion (Power, 
Hobbs, & Ober, 2011).  A similar study conducted in Texas also supports the results that 
students generally have little financial planning knowledge until enrolled in personal finance 
classes. This is partly because students learn how to manage others’ funds and fail to recognize 
how to relate the information to their own personal life. However, this single investment course 
made a measureable difference in realizing the issue of retirement for scores on surveys nearly 
doubled from the beginning of the semester to the end (James, Hadley, & Balasundram, 2002).  
It was not noted that either of these classes were in fact a requirement for graduation.  The 
selected university in this study offers a “Retirement and Estate Planning Class,” although this is 
also a semester long class and doesn’t focus on personal retirement planning but rather that for 
the intended purpose of helping clients1.   

Still, it appears that there is a gap in the literature about when the best time to educate 
about retirement is and what long-term effect thinking about retirement in college, prior to 
working, has on an individual. By following current trends and how retirement planning during 
the working years has a positive effect on savings, one can speculate that by starting earlier and 
allowing more time for investments to grow, retirement planning can be achieved much more 
efficiently.   

 Having researched several diverse colleges and universities in the Pittsburgh area, none 
outwardly advertise offering short, retirement education seminars for students. Due to different 
course requirements for different majors at different universities, semester-long retirement 
courses are not always ideal or even possible.   
 
The Current Study  
Study Rationale 

A graduating college student, with a mind honed to learn about the world around him, 
needs information regarding retirement.  When it comes to financial preparation for anything, 
time is a huge factor.  It is not possible to start investing too early, let alone when it is something 
your life depends on.  As a result, the short-term goal of this study is to determine what effect a 
brief, retirement education seminar geared specifically for college students has on their 
retirement awareness, knowledge, and willingness to save for retirement immediately upon 
entering the workforce.  The long-term goal of this research is to begin to implement retirement 
education programs in colleges and universities throughout the country; therefore, helping 
students with financial decisions and as a result, a comfortable post-working life.   
 
Hypotheses 

We hypothesized that the level of retirement awareness, knowledge, and confidence 
would be higher in the post-seminar surveys than the respondents’ baseline answers.  The 
information presented in the seminars, designed specifically for increasing college age students’ 
retirement and financial literacy, attempted to target those expected areas of lacking knowledge.    

1 According to the university’s description of the course: “This course will focus on the fundamentals of retirement planning and estate planning. 
Students will be given detailed introduction to personal retirement plans and the tools available for helping clients attain retirement goals. This 
will require some discussion of Federal Income Tax law. Considerations and techniques for transferring wealth upon death will also be explained. 
Particular attention will be paid to the unified Federal Gift and Estate Tax laws.” 
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Further, we also hypothesized that the level of retirement knowledge would be higher for the 
purely business sample than that of the group that represented the general population of the 
university.  The student’s exposure in previous classes to basic investment concepts, such as 
diversification and the time value of money as well as retirement specific information should 
increase their attitude toward saving money for a post-working life.  
 
Procedure 

We offered brief, thirty minute retirement seminars to a diverse group of students on a 
selected private, Pennsylvania campus.  The first presentation was open to any student on 
campus that was inclined to attend.  All years and majors were encouraged to participate on the 
flyers.  Days later, the second seminar was offered as a guest presentation in the university’s 
“Retirement and Estate Planning” course. This allowed us to see not only the general results of 
educating college students on a short, small-scale, but also compare the effectiveness of business 
majors versus non-business majors.  In both of the sessions, participating students filled out a 
pre-seminar survey, then listened to the seminar, then received and completed a post-seminar 
survey. All students that were present at the time of the distribution of surveys participated, and 
if a student failed to complete the pre-survey, they were excluded from the post seminar results.   
 
Instrumentation 

The exact same pre and post surveys were distributed to participants of both sessions for 
this study.  The initial questions were designed to collect the demographics of the audience, 
gauge benchmark retirement knowledge, and beginning attitudes on saving.  Because the 
seminars were open and voluntary as well as under strict time constraints, as researchers we had 
to keep the survey brief for the interest of those taking it.  The first section of the survey asked 
about the audience’s demographic information.  Questions included class status, gender, and 
school attending in college (for this particular university options included the School of 
Business, School of Communications and Information Systems, School of Education and Social 
Sciences, School of Engineering, Mathematics, and Science, or the School of Nursing and Health 
Sciences). The next question was asked to gauge if the participant had any first hand retirement 
saving experience through past jobs or internships.  It was asked, “Do you currently have any 
money invested in any of the following?” with some of the options being a 401(k), IRA, Mutual 
Funds, Individual Stocks, Insurances, Bonds, Annuities, CDs, or Other.  For the sake of our 
results, only money invested in 401(k)s or IRAs will be considered first hand retirement saving 
experience.  The third section consisted of four questions that asked subjects their attitudes on 
several matters on a scale from one to ten, with one being “Not at all” and ten acting as the 
opposite.  For example, we asked students, “How educated do you feel in terms of retirement 
preparation and awareness?” For this question’s scale, students had the option to circle one for 
“Not at all,” ten for “Very educated,” or any number in between.  Other questions were “Will 
you be likely to start saving for retirement immediately upon entering the workforce?”, “As a 
college student, how much time have you spent thinking about retirement?”, and “How nervous 
are you for retirement?” The final question served to compare the student’s outlook on retirement 
between the open class and the university’s business class.  We asked, “What age do you hope to 
retire fully at?” to see if one group was more reasonable in their thinking, outlook, and 
perception of retirement than the other.  

In reference to the post-seminar surveys, respondents were given similar questions with 
the intention of being able to monitor changes in attitudes toward retirement.  This second 
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instrument contained six questions, five that were based on the same scale from one to ten.  The 
first asked on the scale how much more prepared do you feel toward retirement after listening to 
the short presentation.  The second, similarly, asks if the participant’s awareness on the 
retirement issue has increased. Third and fourth, as researchers we asked for the audience’s 
opinions on if college students should be exposed to some retirement education or basic money 
management education and then if they believed the seminar presented worthwhile and pertinent 
information for college students.  We could safely assume that if the responses for the fourth 
question were extremely low, it would mean that the presentation was not delivered in an 
effective manner and any results would then be inaccurate about the effectiveness of retirement 
seminars in general.  For the final attitude question, participants were once again asked, “Will 
you be likely to start saving for retirement immediately upon entering the workforce?” Lastly, 
we provided a series of blank lines for any additional comments on the presentation to help 
improve any material that was too vague or too specific.   

The final instrumentation used in the study was the PowerPoint seminar itself.  The thirty 
minutes was broken down into the following categories: The importance of retirement 
preparation, the risks one may encounter, current available retirement saving vehicles, advice for 
the present and future, and finally a relevant example.  The underlying approach to the seminar 
was to increase awareness by showing striking facts, with the hope that students would then 
continue research and learning themselves.  We felt that this approach was more suited to a 
voluntary audience than an extreme in-depth look at savings tools.  However, after the 
audiences’ attention was peaked, we then provided a reasonable amount of education and advice.  

The introduction was important for the sake of giving students context for retirement 
preparation today.  Pension reform that places more responsibility on the individual, the 
uncertain future of Social Security, better mortality, a more mobile workforce, and a volatile 
economy are all reasons that retirement education is more important today than ever before in the 
country’s history.  Time was also stressed as an important factor to the students in the form of 
basic time value of money concepts.  As stated above, the reports and statistics of declining 
confidence in the United Stated by the Employee Benefits Research Institute and Aegon were 
included in easy to understand graphics.  Continuing to tug at the fear element of the audience, 
we proposed the risks researched by Vernon in his paper “The Next Evolution in Defined 
Contribution Retirement Plan Design” (2013) such as market risk, longevity risk, depletion risk, 
inflation risk, cognitive risk, and health risks.  Graphs were included for both longevity and 
depletion, so visual learning students could apply the information as well.   

As important as we believed emotion was in this study, it would not have been applicable 
without some information on retirement saving options available to today’s worker.  The three 
pillars to saving were presented and explained (employer sponsored plan, private savings, and 
Social Security).  For employer sponsored plans, the difference between defined benefit and 
defined contribution plans was taught, as well as how a defined contribution plan works, a 
typical company match, and the risk on the employee in this type.  The presenter also explained 
how Individual Retirement Accounts (IRA) function and the main differences between 
traditional and Roth options.  Lastly, students learned about Social Security, the problems 
associated with the trust fund today, some potential solutions, and general advice for delaying 
benefits.  

The advice was not limited to Social Security.  In fact, twelve pieces of advice split 
evenly between “What you should be doing right now” and “What you should do once you get 
your first job” gave the college students specific steps to put into action immediately.  The first 
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part focused on prepping the mind to learn to save money.  Steps such as developing a habit of 
saving when you go out on a weekend, learning to budget, and becoming financially literate by 
routinely visiting financial websites should put students on a better path to preparing for 
retirement.  Talking to your elders about retirement, making a plan to repay student debt, and 
researching potential employer’s retirement plans were the final three steps before accepting a 
first job offer.  Looking into the future, assuming the students enter the workforce after 
graduation, we suggested that they immediately start an emergency fund, contribute to a 401(k), 
start an IRA, calculate your retirement needs, resist cashing out your defined contribution plan 
when switching jobs, and finally stay up-to-date on retirement issues.  The final aspect of the 
retirement seminars given in the study was a real life example with factors and assumptions 
based on the article, “Safe Savings Rates: A New Approach to Retirement Planning over the Life 
Cycle” by Wade Pfau (2011).  In the study Dr. Pfau conducted, he calculated the safe savings 
rates based on different replacement rates, asset allocations, retirement phases, and accumulation 
phases.  The accumulation phase was looked at from the view of age one starts saving for 
retirement for our purposes.  Students were easily able to see the difference compound interest 
made in a saver’s funds for every ten years one waits the percentage of annual salary required to 
be saved doubled.  The overall approach to the seminars was to increase knowledge by first 
boosting awareness through shocking statistics and facts.   
 
Participants 
Table 1 

       Demographics 
      

        Seminar   % Female % Male % Freshman % Sophomore % Junior % Senior 

        Open Presentation 35.1% 64.9% 8.1% 27.0% 29.7% 35.1% 

        R&E Planning Class 33.3% 66.7% 0.0% 0.0% 57.1% 42.9% 
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Chart 1 
Demographics by major for open seminar  

     

 
 
Results  

Demographics 
  In total, 58 students were educated and surveyed in this study.  Thirty-seven responded 

to the flyers and attended the seminar open to the university.  Twenty-one students were enrolled 
and present at the time of the presentation in the business class.  Demographic variable results 
for both educational groups are summarized in Table 1 in terms of percentages.  

Both sections had similar attendance percentages by gender (two-thirds male and one-
third female).  The second result from the demographics was the positive relationship between 
year in school and percentage attended at the open seminar.  Freshman had the smallest 
percentage, followed by sophomores, then juniors, and finally seniors with the largest percentage 
of the audience at over one-third. However, most strikingly were the demographics by major at 
the open presentation as shown in Chart 1.  In total, students from the School of Business and the 
School of Engineering, Mathematics, and Sciences made up 28 of the 37 students in the audience 
or 75.7 percent.  Students in fields heavy in money and mathematics appeared to have a higher 
desire to take control of their financial situation.  Education and Social Sciences students were 
tied with students from Nursing and Health Sciences at the bottom as only two students from 
each of those major concentrations were present.   
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As researchers we issued the pre-surveys, collected those responses prior to any formal 

retirement education, and recorded the data to benchmark starting retirement knowledge, 
awareness, and attitudes on savings topics.  Analysis of the responses was both expected and 
surprising in different ways.  First, it was expected that the averages from the sole business class 
were going to be higher than that of a general population as represented in the open seminar.  
When comparing the responses of “How educated do you feel you are in terms of retirement 
preparation and awareness” in Table 2 and Table 3, the average for the business class was 
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Chart 2 
Pre-seminar response to the question “How educated do you feel you are in terms of retirement preparation and 
awareness?” 
 

 
5.81 and for the open seminar was 3.38 as shown graphically in Chart 2.  The probable 
explanation for the mid responses in the business class is their brief exposure to certain 
retirement terms, but they lack the knowledge of how to apply them to their own lives.  The 
business class also had a more realistic view of retirement.  For the open seminar, 59 percent of 
students hoped to retire before age 60 and 16 percent before age 50, while in the business class 
only 28 percent responded that way, with zero expecting to quit work before age 50.    

However, what was surprising was the student’s willingness to immediately save for 
retirement right out of school.  The expectation was that once entering the workforce, students 
would put a higher weight on purchasing new luxuries previously unattainable and starting a 
family than contributing to a retirement plan.  When looking at Chart 3 though, one can 
immediately see an upward trend from not only the business students, but all college students as 
well.  This is an extremely positive result, although there is still room for improvement.   
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Chart 3 
Pre-seminar response to the question “Will you be likely to start saving for retirement immediately upon entering the 
workforce?” 
 

  

Educational Treatment 
Additional analysis was performed between the treatment surveys and the benchmark 

student responses to see how much, if any, improvement occurred after participants sat through 
the short education.  The summarized results to the survey questions are displayed in Table 5 for 
the open class, Table 6 for the business class, and Table 7 for the combined responses of both.  
Significant improvements were observed when comparing the averages of the pre-surveys to 
those of the post-surveys.   

First, in response to the question on retirement preparation given in both surveys, we saw 
a 71.6 percent increase in the average response when both classes were examined together (up to 
7.31 from 4.26).  The post-survey data for the question is represented in the column graph in 
Chart 4.  An overwhelming percentage of new responses were located in the upper half 
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Chart 4 
Post survey responses to the question: “After listening to a brief presentation on retirement preparation for workers 
in their 20s, how much more prepared do you feel toward retirement?” 
 

 

of the scale, which proves that the seminar’s information was effective in educating students and 
increasing preparation and confidence.   Awareness also dramatically improved according to the 
students’ responses in question number two.  Although this question wasn’t directly asked before 
the presentation, responses take into account the change in awareness due to the phrasing of the 
question.  While the initial attitudes toward saving immediately out of college were surprising 
but positive, we also believed there was still an opportunity to influence those that might not 
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have put the same stress on it as their classmates.  In fact, when looking at Chart 5, one can see 
that opinions did in fact continue to rise even further after the seminar.  The number of highest 
possible responses, a ten, nearly doubled from the time the class walked into the presentation and 
when they left.  Supporting the argument that the seminar presented worthwhile information, 
students confirmed this by their marks on question four.  In fact, no student of the 58 total 
responded negatively to the question, “Do you feel that the seminar presented worthwhile 
 

Chart 5 
Comparing post survey responses with pre survey responses to the question: “Will you be more likely to start saving 
for retirement immediately upon entering the workforce?” 
 

 

and important information for college students?” Every answer provided was a seven, eight, 
nine, or ten.  Further, having been exposed to a successful retirement education first-hand, 
students were much more likely to respond positively when asked if all students should have a 
retirement and basic money management education prior to entering the workforce.  The 
responses to the above questions while somewhat expected, were all extremely positive and 
leaned in favor of providing a brief retirement education for all students.   
 
Conclusions 
 Retirement education is more important today than ever before for reasons such as 
shifting pension reform, uncertainty regarding government programs, and a more mobile and 
healthy workforce. Still, workers refuse to take the responsibility to plan their post-working life, 
resulting in low levels of confidence as shown in the literature.  Previous studies done in the 
workplace are extremely consistent in proving that retirement education produces positive 
effects, but is it as effective for college students, who have even more time to save? 
 The purpose of this study was to look at the effects of a brief, one time retirement 
seminar geared toward college students and if those changes noticeably increase retirement 
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knowledge and awareness. Our study both confirms the work of previous researchers in the field 
and also adds to the growing library of literature on retirement education.   
 First, the results show that business students do, generally, have a better understanding of 
retirement concepts, probably through basic money management skills and awareness of the time 
value of money.  Still, both groups lack the ability to apply the knowledge to their own personal 
situation and make use of the learning.  It is also noteworthy that when it came to the open 
seminar, more business and math students (as well as seniors and males) responded to the 
invitation than others. This shows that even outside of the classroom, these students are more 
willing to combat the financial responsibility.  This conclusion directly mimics that of Power, 
Hobbs, and Ober (2011).  This group makes the claim that there is a curricula deficiency in 
business education in the area of retirement literacy.  Second, our findings directly coincide with 
that of the Aegon study “The Changing Face of Retirement: The Young, Pragmatic, and 
Penniless Generation” in which both show that workers in their twenties have a strong desire to 
save for retirement despite many obstacles and low financial literacy.  Third, when applicable, 
relevant information is presented to students regarding retirement, even in a seminar style 
presentation, student’s awareness increases dramatically.  As researchers, we believe the 
information cannot be fact heavy and should not be delivered by someone older the students 
cannot relate to.  Statistics, graphs, and real life examples are all useful tools for delivering the 
information.  Fourth, students that understand the importance of retirement education, also 
recognize the importance of delivering the same education to others.  After the seminar, every 
student claims that they believe retirement education is important for college students prior to 
entering the workforce for the first time and receiving a stable paycheck.  Ex-post, by directly 
comparing the results of the pre and post surveys on confidence, attitudes, and knowledge, the 58 
students that were educated gained valuable knowledge regarding retirement that most other their 
age are not exposed to. These students should have left with a different, clearer outlook on 
retirement, a better understanding on how to apply the knowledge to their own lives, and as a 
result, should be one step closer to achieving a successful retirement because of it.   

Although semester long courses may be much more comprehensive on the topic, they are 
not always available, convenient, or even often relevant to the actual topic of retirement 
preparation.  Further, the retirement material may become too diluted over an entire semester; the 
important topic is simply spreading awareness, which can be efficiently done in a short seminar. 
All of the conclusions together provide overwhelming support for open, semi-annual retirement 
seminars on college and university campuses for all years and majors.   
 
Shortfalls of the study 

In reference to the distribution of students that responded to the open seminar, some 
explanation may be found when looking at the sponsoring institution’s demographics for 
available students to participate.  According to the fall 2013 enrollment report, the institution 
reported 45.8 percent female and 54.2 percent male enrollement.  While this is relatively even, 
some consideration must be given to this fact.  Similarly, by school compared to total enrollment, 
one can use the percentages to possibly explain the composition of the audience.  Referencing 
the same fall 2013 enrollment report, of the total 5,481 students, 32.6 percent declared the 
School of Business, 10.6 percent were enrolled in the School of Education and Social Sciences, 
23.6 percent were School of Communications and Information Systems, 16.1 percent were 
School of Engineering, Mathematics, and Science, 14.7 percent were School of Nursing and 
Health Sciences, and the remaining small percentage were undecided.  The final shortfall of the 
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study could possibly have been the phrasing of the questions on the survey.  For example, when 
we asked, how likely are you to start saving immediately out of college, this inadvertently 
stresses the importance of saving for retirement and could possibly have influenced more 
students to answer higher on the scale than they normally would have.   
 
Suggestions for Further Research 

As the primary researchers on this study, we have several suggestions for further 
research.  First, we conducted this study on a small scale, at a small, private Pennsylvania 
university with a high distribution of business students.  We suggest that the study be conducted 
using similar, but more in-depth and longer surveys, yet with the same effective PowerPoint, at 
other institutions across the country.  Demographics by gender, year, and most importantly major 
would be tracked in depth to see if the material has a larger effect on one specific group than 
another.  Second, this study proves the short-term effectiveness of a retirement seminar on 
college students.  Their awareness and knowledge increased at least for a short time to take the 
post-seminar survey.  It would be interesting to conduct a follow-up study with these 58 students 
and compare their retirement savings within the first five years in the workforce to the national 
average of others their age to track the long-term effectiveness.   
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Abstract 
 Concerns for taking care of the environment have grown over the last decade with 
the appearance of holes in the ozone layer.  If not taken seriously, our planet may 
encounter major changes in the weather and result in possible disasters such as floods.  
The time has come for our country to do their part and better their daily activities to help 
prevent such problems to occur. 
 Sports play a major role in our lives.  Whether we play them or watch them, they 
consume much of our time and sometimes our part of our daily routine.  For this reason, 
professional teams are a sizable influence on their followers.  If people watch their teams 
starting to operate in eco-friendly ways, these followers may start to pick up on these 
practices. 
 Pittsburgh is a city that has made a complete transformation from its early days.  
Being known for many years as a dirty, grimy city, it was hazardous to live near there 
due to all of the ash and smoke pouring out from the numerous smoke stacks found in 
many steel mills around the area.  When the steel mill industry started collapsing in 
Pittsburgh in the 1970s and 1980s, the environment started to change for the better and 
the city bettered their clean up program.  With all of the efforts and changes made to the 
city’s operations, Pittsburgh has been ranked the number one city in America to live in 
several times over the last few years.   
 The three professional sports teams found in Pittsburgh, the Pirates, Penguins, and 
Steelers, have a large influence on the locals.  Over the last decade, the teams have 
substantially improved their operations to follow the trending “Going Green” way of life.  
The Pirates were recognized by the White House for their eco-friendly practices and the 
Penguins’ arena, CONSOL Energy Center, became the first LEED Gold certified arena in 
the NHL.  The Steelers have not been aggressive with making such changes, but have 
installed a couple green practices over the last few years.  That is why some suggestions 
have been made to help these teams better their programs and become even more 
influential than they already are. 
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Environmentalism and sustainability are terms that the public has become 

increasingly familiar with in recent years, both in the United States and around the globe.   
I first heard of the importance of conserving the environment when Al Gore made it a 
huge topic during his campaign for president in 2000.  When I was younger, I did not pay 
much attention to it, believing that it was not a topic of much importance.  I had heard 
about there being holes in the ozone layer and how it was important for the world to start 
becoming “eco-friendly.”  I had no idea what terms like “going green” and “eco-friendly” 
meant.  About a year ago, I started hearing this terminology even more.  Being a sport 
management major, these terms are topics of relevance in sport stadium operations.  
Today, after doing much research, I wish I would have known how important issue this 
was and that I could have become a part of the sustainability movement earlier. 

For people who have never really paid attention to this issue, the first question 
they will ask is: What is environmental sustainability?  According to the Environmental 
Protection Agency, environmental sustainability is “everything that we need for our 
survival and well-being depends, either directly or indirectly on our natural environment.  
Sustainability creates and maintains the conditions under which humans and nature can 
exist in productive harmony, that permit fulfilling the social, economic, and other 
requirements of present and future generations.  Sustainability is important to making 
sure that we have and will continue to have the water, materials, and resources to protect 
human health and our environment” (Environmental Protection Agency, 2014).  Eco-
friendly, environmentally safe, and going green are other terms used in sustainability 
discussions.  

Pittsburgh is an area that has seen much environmental improvement since its 
days of being home to many steel mills and being shrouded with smog.  Today, many 
areas that were once the sites of former mills are now thriving, redeveloped areas that are 
helping better the environment.  For example, South Side Works was once the location of 
J&L Mill.  In 2005, the former buildings that once made up the iron plant were 
disassembled and replaced by entertainment structures such as the cinema, numerous 
restaurants and bars, and retail stores.  The Rails and Trails Conservancy has been 
another indicator of the improved environment in the Pittsburgh area.  The bike paths run 
through various parts of Southwestern PA and have helped convert former active railroad 
tracks into active bike trails to help build healthier lifestyles (Rails-to-Trails 
Conservancy, 2014). 

Although “Going Green” has been an important issue over the last decade, it has 
actually been around for much longer.  To understand the genesis of this movement, an 
understanding of its past should be outlined. 

 
History of Going Green 

The following is a brief summary of the history of the environmental conservation 
movement.  In Ancient Greece, the people used passive solar energy and designed their 
cities so that the homes and businesses faced the sun.  Communities in Peru, China, and 
India have been using terracing, natural fertilizers, and crop rotation since the Middle 
Ages to help protect against soil erosion and to optimize space and growth (Michael, 
2010).  Many people attached origins of the green movement to Rachel Carson’s famous 
book Silent Spring written in 1962 (“A Brief History of .., 2008).  Others find 
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“environmentalism’s” roots in the intellectual thought of the 1830s and 1840s that was a 
significant thread in the fabric of American philosophy developed by the 
Transcendentalists, most famously by the author Henry David Thoreau.  It expanded 
during the American pragmatism era in the second half of the 19th century.   

A major environmental step occurred during the early 1860s when the United 
States government decided to set aside land to create parks and wild lands for the good of 
the public.  Yosemite Park was the first national park in 1872.  When President Theodore 
Roosevelt visited this park in 1903, it was given a lot of national attention and by 1916, 
the National Park Service had been established (“A Brief History of .., 2008).  The 
former president was a huge supporter of national parks and wildlife conservation and 
helped to bring the green movement to the attention of the nation (Michael, 2010).  
Around this same time, the Sierra Club was founded and in 1952, David Brower became 
the Executive Director of what has become one of the oldest environmental organizations 
in the country (“A Brief History of .., 2008).   

When the Great Depression hit the United States in the 1930s and with the start of 
World War II, many environmental concerns were pushed to the back of American 
minds.  At the time, they were more concerned with being able to put food on the table in 
their households and a raging war going on overseas.  Once the war was over, the 1948 
Donora disaster better known as the “death fog” triggered renewed awareness of 
environmental issues.  The technological and industrial developments of the Cold War 
era and a series of surprising events prompted a new environmental concern that went 
beyond saving forests and establishing parks. Carson’s bestselling book published in 
1962 set off a furor with its expose of toxins in consumer products and the philosophical 
claim that controlling nature is both arrogant and morally bankrupt. The Sierra Club 
prevented the damming of the Grand Canyon, and an oil spill at Santa Barbara caused 
public outrage.  It was during the 1960s that the Environmental Protection Agency (EPA) 
was established and that the rise of the modern green movement began.  During this 
decade, activism became more common around the country.  Civil rights were being 
fought for by African Americans and the Vietnam War was being protested by hippies.  
This was a time when people began to speak up and defend their beliefs and by the end of 
the 1960s, concerns for the environment were emerging as a leading issue (“A Brief 
History of .., 2008). 

The 1970s and latter part of the 20th century were a time when several steps were 
taken to start cleaning up the environment.  Some of the environmental actions taken 
included the creation of the National Environmental Policy Act, the Clean Air Act, the 
founding of Earth Day, the banning of DDT (a pesticide), the Water Pollution Control 
Act, and the Endangered Species Act.  When the disasters occurred at Love Canal in 
1978 and Three Mile Island in 1979, the public’s concern about the consequences caused 
by contamination, pollution, and toxic waste was raised substantially.   The 1980s saw 
the Exxon Valdez oil spill and in the 1990s, the term “treehuggers” came about to 
describe people who took seriously efforts to preserve and clean up the environment.  In 
the 2000s, Al Gore’s film, An Inconvenient Truth, put the fear of a climate crisis into the 
minds of the general public (“A Brief History of .., 2008) and stressed the importance of 
reducing the carbon footprint (the total amount of greenhouse gases produced to directly 
and indirectly support human activities, usually expressed in equivalent tons of carbon 
dioxide) (Time for Change, 2014).  
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Today, as landfills are continually filled with trash, tragedies such as the flooding 
in New Orleans after Hurricane Katrina, the BP oil spill in the Gulf of Mexico, and food 
being chemically treated and genetically modified, people have started to become aware 
that “going green” might be a necessary adjustment in living their lives.  As natural 
resources are depleted and gas prices soar, citizens have become inspired to “go green”. 
 
Common Sustainable Practices 

A variety of sustainable practices have been employed as a part of efforts to live a 
more eco-friendly life.  Many initiatives have been developed to help reduce the carbon 
footprint.  Local governments are switching over to environmentally sustainable practices 
for both social and economic reasons.  A focus on making communities more livable can 
attract more businesses and create jobs.  Use of local clean and energy efficient projects 
create a healthier environment.  The government realizes saving resources is necessary 
when municipal budgets are tight.  Developing local energy sources helps offset high 
energy costs and promotes national energy independence.  By switching over to more 
eco-friendly practices, local governments are more prepared for the impact of climate 
change.  It is the responsibility of local government to address issues affecting local 
health and safety, cost of living, and quality of life in both the near and long term 
(“Sustainability and Local Governments, 2014).  The table below summarizes some 
common “green” practices.  

 
Recycling 

Listed below are items most frequently found in homes or businesses that are 
recyclable either at the curb or taken to a recycling center.  (This list was retrieved from 
earth911’s main webpage.) 

 
   Table 1 

Items that can be Recycled 
Plastic Construction Electronics Household Items 

Bags Carpets CDs & Tapes Clothing & Accessories 

Film Wood certain Cell Phone 
parts  Cooking Oil 

Jugs & Bottles Brick Computers Corks 
  Asphalt shingles Inkjet Cartridges Furniture 

Automotive   Washing Machine Mattresses 
Car Batteries Glass Dryer Cleaners 
Transmission 
Fluid Bottles & Jars Microwaves   

Power Steering 
Fluid   Stoves Household Hazardous 

Waste 

Motor Oil Paper Refrigerators Carbon Fluorescent Bulbs 
(CFLs) 

Gear Oil Books & 
Magazines Televisions Latex Paint 

Antifreeze Cartons Printers Pesticide Containers 

Oil Filter Newspapers Fax Machines Unwanted/Expired 
Medication 

Tires Phone Books Copiers & Scanners Pill Containers 
Source: Recycling. (2014). Retrieved January 9, 2014 from earth911.com/recycling/ 
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Solar Panels 
If homeowners are looking to cut back on their electricity bill, they may want to 

consider adding solar panels to their homes as sunshine is plentiful year round. A solar 
panel is a device that converts light into electricity (“What are solar panels?”, 2013).  
They are called solar panels because the most powerful source of light available is the 
sun.  Some scientists refer to solar panels as photovoltaics (PV) which means “light-
electricity.”  A solar panel is made up of a collection of solar cells.  Many small solar 
cells spread over a sizable area can work together to provide useful energy.  The more 
light that hits one of these cells, the more energy it stores.  Photovoltaics (PV) have been 
used in places, mainly in outer space and satellites, since 1958.  Photovoltaic cells are 
made of special materials such as silicon. Basically, when light strikes the cell of a solar 
panel, a certain portion of light is absorbed within the semiconductor material. This 
creates a flow of electrons that create current which can be drawn off for external use 
(Toothman & Aldous, 2011). 

According to the Solar Energy Industries Association, Americans added more 
solar power generating capacity during the third quarter of 2013 than in any other quarter 
before, totaling 186 megawatts and up about 50 percent year after year (Ezell, 2014).  
Installing solar panels in a house can be rather costly, but the price is but one issue.  An 
example of the potential savings with the use of solar panels is provided by CNNMoney’s 
Editor-at-Large David Whitford.  He recently installed a 15 panel (3.75 kilowatt) system 
on the roof of his home.  His solar panel system replaced about 80 percent of his family’s 
grid draw.  Since the system he purchased and had installed has a 25 year life-span, it will 
cut his home’s carbon footprint by 62 tons of CO2 and save $25,000 on his utility bill 
while only paying $13,000 for the whole system (Toothman & Aldous, 2011).  The up-
front price might be high, averaging from $10,000 to $20,000, but in the long run, there 
are financial benefits and it can help increase the value of a home.  A study done in 2011 
by the National Renewable Energy Lab found that homes with solar panels sold more 
quickly and got a higher selling price.  For most solar homeowners, payback occurs 
within three to ten years, depending on how expensive electricity is where they live and 
what incentives are available in their state. A homeowner paying $200 or more per month 
prior to going solar will have a much shorter payback period than someone whose 
average electric bill was $75 (Solar Economics, 2014).   

 
Switching to ENERGY STAR Certified Products 

Large corporations and small suburban homeowners alike can make a big 
environmental difference with small lifestyle adjustments.  Switching to ENERGY STAR 
certified products is one such change.  Earning the ENERGY STAR means products meet 
strict energy efficiency guidelines set by the US Environmental Protection Agency 
(EPA). ENERGY STAR certified products provide all the functionality of standard 
products but use less energy, reducing their impact on the environment. ENERGY STAR 
qualified consumer electronic products are more efficient in all usage modes: sleep, idle, 
and on (ENERGY STAR, 2014).  Below is a list of items available for purchase from 
ENERGY STAR that can be installed in any home or business that will lead to long-term 
savings and a cleaner environment.  
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Table 2     
ENERGY STAR appliances 
Doors Answering Machines Room Air Conditioners 

Windows Computers 
Ductless Heating/Cooling 
Systems 

Skylights 
High Efficiency Electric Storage Water 
Heaters Air Purifiers 

Roof Products High Efficiency Gas Storage Water Heaters Washers 
Televisions Whole Home Gas Tankless Water Heaters Dishwashers 
DVD/Blu-ray Players Solar Water Heater Refrigerators 
Cordless Phones Central Air Conditioners Ceiling Fans 
  LED lightbulbs Lightbulbs 

 
Source: All Certified Products. (2014). Retrieved March 10, 2014 from www.energystar. 
 gov/certified-products/certified-products?c=products.pr_find_es_products 
 
Obtaining a LEED Certification 
 LEED (Leadership in Energy and Environmental Design) is a green building 
certification program that recognizes best-in-class building strategies and practices.  This 
award is given by the United States Green Building Council (USGBC).  To receive 
LEED certification, structures must meet certain prerequisites and earn points to achieve 
different levels of certification (USGBC, 2014).  There are five ratings under the LEED 
certification standards.  The five rating systems are Building Design and 
Construction, Interior Design and Construction, Building Operations and 
Maintenance, Neighborhood Development, and Homes.  Building Design and 
Construction applies to buildings newly constructed or going through major renovations. 
These include hospitality, core and shell, data centers, schools, warehouses and 
distribution centers, retail, and healthcare.  Interior Design and Construction applies to 
projects for a complete interior fit-out and refers to commercial interiors, retail, and 
hospitality.  Building Operations and Maintenance applies to existing buildings 
undergoing improvement work or little to no construction including data centers, schools, 
warehouse and distribution centers, retail and hospitality.  Neighborhood Development 
applies to new land development projects or development projects containing residential 
uses and nonresidential uses.  These projects can be at any stage of the development 
process from conceptual planning to construction and includes the plans and the built 
project.  Homes applies to single family homes, low-rise multi-family structures that are 
one to three stories tall, or mid-rise multi family structures that are four to six stories tall 
(USGBC, 2014).. 
 Within each of these rating systems, certain prerequisites must be satisfied and the 
number of points any project or structure earns will determine its overall level of LEED 
certification.  The categories in which structures or projects earn points are integrative 
process, location and transportation, materials and resource, water efficiency, energy and 
atmosphere, sustainable sites, indoor environmental quality, innovation, regional priority 
credits.  If a project is trying to earn an LEED certification in Neighborhood 
Development, there are additional categories in which points must be earned including 
smart location and linkage, neighborhood pattern and design, and green infrastructure and 
buildings.   
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 Along with the five rating systems, there are also four different levels of LEED 
certification available for projects and structures.  The four different levels are certified, 
silver, gold, and platinum.  In order to obtain any of these levels, your project or structure 
must come within certain point ranges.  In order to be certified, the project or structure 
must earn from 40 to 49 points, silver is 50 to 59 points, gold is 60 to 79 points, and 
platinum is 80 points or higher.   
 The costs and benefits should certainly be weighed if a business is considering 
obtaining a LEED certification.  LEED buildings are cheaper to operate, decrease energy 
and water bills by up to 40 percent, have faster lease-up dates, may qualify for many 
incentives such as tax rebates and zoning allowances, and retain higher property values 
The pricing for this certification varies for each rating system and level.  To see the exact 
prices, visit http://www.usgbc.org/cert-guide/fees for more specific information 
(USGBC, 2014). 
 There are costs associated with obtaining a LEED certification as well.  In order 
to apply for certification, applicants are required to pay a registration fee  and 
a certification fee.  In addition, there are other added costs involved in this process 
including premiums for construction, administration costs, and commission 
costs.   According to a 2003 report  by Greg Kats to California’s Sustainable Building 
Task Force, the price premium for green construction can vary from 0.66 percent for 
LEED certified buildings to as much as 6.5 percent for LEED Platinum certified 
buildings.  This premium, however, has been declining in the last few 
years.   Furthermore, Kats concluded that benefits associated with green building 
outweigh the costs incurred.  On average, the cost premium for LEED buildings came to 
$4 per square foot.  The total financial benefits came out to $48.87 per square foot for 
LEED certified & Silver buildings and an impressive $67.31 per square foot for Gold & 
Platinum buildings.  Over a 20 year lifecycle of the buildings, the benefits of LEED 
certification outweigh the costs from 12.2 to 16.8 times (Auerbach, 2011). 
 
Sustainability in Sports 

As “Going Green” has become a more global mindset, many different 
organizations have started to adopt environmentally friendly operations.  Professional 
sports franchises have joined this movement which has produced a cleaner, more 
environmentally friendly image for teams in the United States and abroad.  Surveys 
indicate, however, that sports leaders are at least somewhat skeptical about the “Green” 
movement.     

A study done by the Sports Business Journal in November 2008 surveyed 1,100 
executives in both professional and college sports to gauge attitudes about environmental 
sustainability in sports. According to their survey, 44 percent viewed environmental 
concern to be an important issue while 43 percent believed it was just a marketing 
gimmick.  The survey showed that 37 percent of these executives believed having a direct 
positive effect on the environment is the top reason behind a sports company’s decision 
to launch green initiatives, and 39 percent believed that instituting recycling programs 
can help sports properties make the biggest green impact.  A little over a quarter of those 
questioned, approximately 29 percent, believed that sports organizations should leverage 
their brand to raise awareness of environmental initiatives, and 41 percent believed that 
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sports businesses are slightly behind the curve or trailing other industries in their 
environmentally friendly initiatives (King, 2008).   

A more recent survey conducted by the Sports Business Journal in October 2013 
surveyed 2000 senior sports executives on their opinions on sustainable practices in 
sports.  According the to the results, 77 percent feel that “green” efforts are more PR 
driven than by genuine concern for the environment.  Three quarters of these executives, 
feel that the organizations are not willing to forgo revenues to support installing “green 
efforts into their daily operations (Muret, 2013). 

Despite the skepticism of some sports leaders, the rationale for sports 
organizations to embrace sustainable practices can be clearly demonstrated.  Sporting 
events are one of the world’s most popular forms of entertainment.  The industry utilizes 
large facilities to host their games and events and often attracts large crowds.  This 
industry also requires a frequent high volume of travel.  Many people prefer to drive and 
park rather than take mass transit.  The facilities must constantly be lit and either heated 
or air-conditioned, leading to the consumption of large amounts of energy.  Sporting 
events usually lead to the production of large amounts of waste.  Much of this waste adds 
to the excess garbage sent to local landfills.   Some facilities also utilize large amounts of 
water as well as fertilizer, insecticides, and pesticides.  The scope of this activity shows 
how the sport industry plays a large part in the environmental footprint of our planet.  It is 
important that teams begin to pick up on eco-friendly practices to help reduce their 
carbon footprint.   

The following section will discuss the sustainability efforts of the three 
professional leagues in which Pittsburgh has teams:  Major League Baseball, National 
Football League, and the National Hockey League. 
 
Major League Baseball (MLB) 

In 2005, Major League Baseball became the first professional sports league to 
partner with the National Resources Defense Council (NRDC), the nation’s most 
effective environmental action group consisting of about 1.4 million members.  Major 
League Baseball officials and NRDC experts met to discuss a league greening initiative 
and formed the “Commissioner’s Initiative on Sustainable Stadium Operations and Team 
Practices.”  The NRDC Greening Advisor for MLB was established to help each team 
along with its stadium operator to recognize and pursue environmentally safe operations 
and supply chain choices within their ballparks and name cities.  The organization helps 
out with office operations, team and fan transportation, stadium operations and 
maintenance, energy use, concession operation, events planning, energy use, recycling, 
and waste management.  In 2008, this Greening Advisor position earned the U.S. EPA’s 
Environmental Merit Award.  Almost all of the 30 MLB teams operate within a range of 
eco-friendly practices (Major League Baseball, 2014).   

An example of a team that proves to be a leader in environmental sustainability is 
the Seattle Mariners. Their home, Safeco Park, is considered one of the most eco-friendly 
facilities in Major League Baseball.  During the 2013 season, the Mariners diverted 1,547 
tons from landfills and recycled or composted 90 percent of the stadium’s waste. Since 
the 2006 season, the facility has reduced its natural gas usage by 40 percent, electricity by 
25 percent, water by 40 percent, and energy use by 50 percent.  They also have a program 
in place known as “Sustainable Saturdays” in which during every Saturday home game, 
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the Mariners have a contest where fans must find facts around the ballpark pertaining to 
recycling and other eco-friendly practices.  The Mariners also created two mascots to 
help promote their sustainable operations.  The mascots’ names are Captain Plastic and 
Compost and they walk around the ballpark during the baseball games and raise 
awareness about preserving the environment.  

Below is a list of MLB teams who have formal sustainability programs in within 
their ballparks.  See Appendix A-1 to A-4 for more specific details on individual teams 
eco-friendly practices.   
 

Table 3  
Team Sustainability Program 

Boston Red Sox "Red Sox Go Green" 

Chicago Cubs "Real Fans Recycle" 
Cleveland Indians "Our Tribe is Green…Are you in the Tribe?" 

LA Dodgers "Next 50" 
Philadelphia Phillies "Red Goes Green" 
Pittsburgh Pirates "Let's Go Bucs. Let's Go Green" 

St. Louis Cardinals "4 A Greener Game" 

San Diego Padres "San DieGO Padres GREEN"  

Tampa Bay Rays "Teaming Up for the Environment" 

 
National League Football (NFL) 
 The NFL is probably the most popular professional sports league in America 
today.  Attracting thousands of fans to its games each season, the NFL teams want to 
leave a favorable impression image and create memories at their football games.  By 
initiating and operating in sustainable ways, each team, as well as the NFL itself, can 
influence the fans attitudes towards environmental awareness.   
 According to the NFL website, the league “looks to be a responsible steward of 
the environment in all areas of business, using resources efficiently and minimizing 
waste” (National Football League, 2012).  The league’s original focus was to implement 
environmental efforts on greening NFL stadiums and operations to help the teams in the 
league operate in eco-friendly ways.  The NFL focuses on bringing sustainable practices 
into all of its events from the Super Bowl to all of the regular season games or other 
events occurring throughout the year.  For example, the NFL has had a comprehensive, 
award winning Super Bowl environmental program for over 15 years that has worked 
with the Super Bowl’s host community and local partners to develop and implement 
many sustainable projects.  This program has five main initiatives: solid waste 
management, material reuse, food recovery, sports equipment and book donations, and 
greenhouse gas reduction (National Football League, 2012).   
 One NFL team that has been a leader in environmental sustainability is the 
Philadelphia Eagles and Lincoln Financial Field.  The Eagles’ facility uses an 11,000 
solar panel array located on the roof to create enough energy to power the entire stadium. 
The Eagles have also helped divert three million pounds (1,566 tons) of waste from 
landfills and their recycled paper purchase programs have saved over 6,000 trees.  With 
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the numerous green practices in place, the facility has been able to reduce their carbon 
footprint to zero.  Because of this, Lincoln Financial Field is considered one of the most 
eco-friendly structures in the world (Go Green, 2014).  

Below is a table of NFL teams having formal sustainability programs in place in 
their stadiums.  See Appendix B-1 to B-4 for further details on what NFL teams do 
specifically to implement environmental practices into their operations.  

 
Table 4   
Team Sustainability Program 

Atlanta Falcons "Rise Up and Recycle" 

Arizona Cardinals "Our Green Mission" 

Denver Broncos "Game Plan Green" 

Green Bay Packers "Packers Green Team 

Kansas City Chiefs "Extra Yard for the 
Environment" 

Philadelphia Eagles "Go Green" 
St. Louis Rams "St. Louis Green" 

 
National Hockey League (NHL) 
 The NHL is one of the latest professional sports leagues to jump on the “Go 
Green” bandwagon.  In 2010, the NHL launched new green initiatives in cooperation 
with the National Resources Defense Council (NRDC).  Hockey is a sport that has many 
reasons to join the fight against global warming since all of their games are played on ice 
and the energy required to keep the ice in good condition and the fans comfortable at the 
same time is a big challenge.   

League Commissioner Gary Bettman said “Our game originated on frozen ponds.  
Most of our players learned to skate on outdoor rinks.  For that magnificent tradition to 
continue through future generations, we need winter weather and, as a league, we are 
uniquely positioned to promote that message.  We are thrilled to be able to work with the 
Natural Resources Defense Council and to draw upon its cast experience and expertise in 
greening League events and League and Club operations”.    
 The NRDC has provided a guiding hand for the program they started called NHL 
Green. Early efforts included making NHL events more sustainable starting with the June 
2010 league draft at the Los Angeles STAPLES Center.  One NHL innovation involved 
the arenas providing 30,000 reusable, commemorative bags at the 2010 Stanley Cup 
Finals to replace the use of plastic bags (Davies, 2010).  Hockey fans interested in 
helping fight climate change and promoting sustainability can visit the NHL Green 
website for more information on what the league and its teams are currently doing and for 
personal tips to help them go green. 
 An NHL team that has been a leader in environmental sustainability is the 
Minnesota Wild and Xcel Energy Center.  There are two programs in place at the arena 
that have helped with their sustainable operations.  The first program is called “50-50 in 
2” and is a program that focuses on reducing trash generation by 50 percent and 
increasing recycling by 50 percent in two years.  Since the programs start up a few years 
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ago, the team has recycled 56 percent of its waste, already surpassing its goal.  The 
second program is called “80-20 in 3” and is a program that reduces their operational 
carbon footprint by 80 percent and increases the arena’s efficiency by 20 percent better 
than average (minimum required by EPA is 19 percent).  Xcel Energy Center has been 
successful in terms of water conservation by installing automatic sinks and flushers on 
toilets and urinals.  There are also two electric charging stations for electric cars in a local 
parking garage and bike racks for those who decide to ride their bicycles to games 
(Leadership in Sustainability, 2014).    

Below is a table summarizing some of the NHL teams’ formal sustainability 
programs at their arenas.  See Appendix C-1 to C-4 for further details on what teams have 
done to help try to reduce their carbon foot print. 
 

Table 5  
Team Sustainability Program 
Boston Bruins "NHL Street" 

Colorado Avalanches "Play Clean" 

Los Angeles Kings "AEG 1EARTH" 

Minnesota Wild "The Goal is Green!" 
Phoenix Coyotes "Going Green" 
Tampa Bay Lightning "Keep Tampa Bay Beautiful" 

Winnipeg Jets "Strong & Green" 
 
Pittsburgh 
 When talking about being environmentally friendly and practicing environmental 
sustainability, many would not think of Pittsburgh.  A town known as the Steel City was 
once heavily polluted by the smoke pouring out of many steel mills in the area and waste 
being dumped into the city’s three rivers.   Because of this, Pittsburgh received the 
nickname “The Dirty City.”  Soot was known to fill the air, making it hazardous to 
breathe.  For this reason, many individuals suffered emphysema and other lung problems.  
Women could not even hang their laundry outside due to the fact that their clothes would 
soon be covered by the soot and ash being produced from the steel furnaces.  To 
understand the huge change that this city has undertaken, a look at the past will help 
provide a better perspective. 
 
Pittsburgh and Its Past 

Pittsburgh was founded in 1788 and originally served as a center for fur trade and 
was the location of an important military fort during the French and Indian War. As the 
city industrialized, coal consumption became a sizable source of smoke pollution and 
helped Pittsburgh receive the nickname the “City of Smoke” (Popular Pittsburgh, 2014).  
Pittsburgh was also important in the shipping industry because of its prime location along 
three of the major rivers in Southwestern Pennsylvania. The rivers quickly became 
contaminated from being part of a popular transportation route and a repository for the 
disposal of sewage.  In 1880, hundreds of boats struggled to travel down the three rivers 
due to being constantly overwhelmed by trade boats.  From 1872 to 1908, Pittsburgh had 
the highest typhoid fever mortality rate of other city in the nation (Popular Pittsburgh, 
2014).  The iron and steel industry exploded in Pittsburgh in the late 19th century and 
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became the city’s leading industry in the 1950s.  The growing addition of these industries 
added to the air pollution already being produced by the coal, glass, chemical, and 
manufacturing industries (People & Events, 2000).   

 
Pittsburgh Renaissance 

Due to World War II and the high demand for steel and other finished goods 
necessary for the military in the 1940s, it became difficult to tell the difference between 
the night and day because of the smog.  In 1945, Mayor David L. Lawrence and the 
Allegheny Conference on Community Development knew it was time for a much needed 
change and started a program called the Pittsburgh Renaissance (People & Events, 2000). 
The goals of the program were to reduce smoke and water pollution and rebuild 
downtown Pittsburgh.   

Lawrence felt passionate about cleaning up the city.  After becoming mayor, he 
began what has been referred to as "Renaissance I" to clean up the city. The twenty year 
redevelopment plan included sandblasting the smoky grime off the city's skyscrapers, 
making many much needed public transportation improvements, and enforcing smoke 
ordinances. The end of World War II reduced the industrial output that was the source of 
the pollution problem. The city began to improve dramatically as it found new sources of 
energy and other ways to provide jobs, diversifying its manufacturing economy.  By 
1954, smoke pollution had decreased by 90 percent and a new sewage plant and the city’s 
first two expressways and airport were built.  Because of the new improvements being 
made in Pittsburgh, downtown began expanding and found a new way to attract locals to 
the Golden Triangle (Pittsburgh’s Dark History, 2014). 

In the late 1970s, the beginning of Renaissance II started to take place.  
Pittsburgh's tallest building, the U.S. Steel Building (now owned by UPMC) was built 
and completed in 1970 to be the headquarters for U.S. Steel Corporation.  At 64 floors, it 
is the fourth tallest building in Pennsylvania and the 37th tallest in the nation.  

In 1982, Oxford Center was opened on Grant Street.  The collapse of the iron and 
steel industry during the 1980's had a large impact on the air quality in Pittsburgh. 
Around this time, the service industries were seeing significant growth. The city began to 
redevelop land previously used as industrial sites and saw a rise in commercial, retail, and 
residential districts along with helping clear the skies to reveal the city's beautiful skyline 
(Pittsburgh’s Dark History, 2014). 
 
Pittsburgh Today (2014) 
 Since those dark and gruesome days, the city has done a complete 180 degree 
transformation.  Gone are the days where dirt and grime filled the air to where Pittsburgh 
has one of the most beautiful skylines in the entire country.  In 2010, Forbes named 
Pittsburgh “the most livable city in America” (Levy, 2010).  From the early years of 
David Lawrence’s first steps at environmental improvements and through today, 
Pittsburgh has continued to clean up its city and make it safer and healthier place in 
which to live.  Below is a bar graph comparing the number of “Green” buildings found in 
Pittsburgh compared to other major cities in the country showing that Pittsburgh is 
ranked fourth overall in the nation (Fraser, 2013).     
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Table 6 

 

 
 

       
        
        
        
        
        
        
        
        
        Source: Fraser, Julie. (2013 December 12). The Path to Sustainability. Pittsburgh Today.  

           Retrieved from http://www.pittsburghtoday.org/ThePathtoSustainability.html 
   

 
Table 7 

Firsts Name of Building 
First Green Convention Center David L. Lawrence Convention Center 
First Green Financial Institution PNC Firstside Center 
First Green Children's Museum Children's Museum of Pittsburgh 
First Green University Dance Studio Point Park University Dance Complex 
Frist Green Welcome Center in a Public Garden Phipps Conservatory Welcome Center 
First Green Smithsonian Property Senator John Heinz History Center 
Frist Green Radio Station WYEP Radio Station 
First Green Food Bank Greater Pittsburgh Food Bank 
First Green University Dormitory  Carnegie Mellon University Stever House 
First Green Public Arts Facility Pittsburgh Glass Center 

Source: Office of Sustainability and Energy Efficiency. (2014). Retrieved April 1, 2014 from  
http://www.pittsburghpa.gov/green/renewable.htm 

 
 Above is a table identifying the first types of “Green” certified buildings in the 
nation located in the Pittsburgh area.  Currently, the city is ranked eighth in the nation in 
number of LEED certified buildings and ranked tenth in terms of square feet.  There are 
currently 39 total LEED certified buildings in the city and more than 59 in Western 
Pennsylvania, along with 60 new projects in Pittsburgh currently pursuing LEED 
certification (Office of Sustainability and Energy Efficiency, 2014). 
 Under Mayor Luke Ravenstahl the Sustainability Commission was established to 
“reduce the environmental impact of city operations and oversee the implementation of 
and update the Pittsburgh Climate Action Plan”.  The Sustainability Commission 
currently consists of eleven members that are all city employees appointed by the mayor.  
There are four standing positions for staff members whose main roles are related to 
environmental sustainability alone (Boards, Authorities, and Commissions, 2014).   
 Over the last decade, the city of Pittsburgh has undertaken many different types of 
renewable energy initiatives to make the area more “green.”  First, the Western PA 
Energy Consortium became a member of the EPA’s Green Power Partnership for its 
purchase or renewable energy.  The Consortium won a “Green Power Leadership Award” 
in September 2009 from the EPA for purchasing ten percent of its electricity from 
renewable sources, and increased that to 15 percent in December 2009.  Pittsburgh has 
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emphasized using biodiesel whenever possible and currently uses B20 biodiesel, made up 
of 20 percent biodiesel and 80 percent traditional diesel in all of its diesel equipment 
(Office of Sustainability and Energy Efficiency, 2014).   
 Pittsburgh is one of the only 25 cities in the United States to be named a Solar 
America City from the Department of Energy.  This may seem hard to believe in a city 
that receives less yearly sunshine than the city of Seattle.   

With the city partnering with the Carnegie Science Center, a wind study is 
currently being conducted along the Allegheny River to determine the feasibility of 
possibly installing a wind turbine on the North Shore.  Even though this turbine would be 
smaller than most turbines found in other cities, this project would help determine what 
an urban turbine would look like and provide electricity for outdoor lighting (Office of 
Sustainability and Energy Efficiency, 2014). 
  
David L. Lawrence Convention Center 
 If the city of Pittsburgh has one “green” achievement to be particularly proud of, 
it might be the large white structure sitting on the Allegheny River located next to the 
Strip District.  This building is better known as the David L. Lawrence Convention 
Center.  Its construction was completed in 2003 and named for the former mayor of 
Pittsburgh.  Upon its completion, the center received a LEED Gold certification and 
became the first ever LEED certified convention center (evolveEA, 2010).  In 2012, the 
Convention Center achieved another first, becoming LEED Platinum in Existing 
Buildings, and was the first type of structure like it to earn such an honor (Belko, 2012). 
A study was conducted to perform a post-occupancy analysis of the Convention Center’s 
many green features along with their performance, marketing pursuits, and past, present, 
and future operations.  The study also included assessments of energy systems, natural 
ventilation, water, site, transportation, waste, purchasing, and occupant comfort 
(evolveEA, 2010). 

This structure is unique in its own special way and many people love how it 
operates.  A ray of sunshine sitting on the Allegheny River, the impressive building has 
earned much recognition and praise.  Where else in the world could you find a 
convention center that uses an on-site wastewater treatment plant to recycle water and 
draws from an underground water source to meet its needs? Or a 20,000 square foot 
space filled with flowers, plants, and grasses, and is designed to retain 80 percent of 
rainfall from storms and reduce roof temperature by 50 degrees on even the hottest days 
of the year?  These are some of the features found at the David Lawrence Convention 
Center and helps make it a one-of-a-kind, unique structure.  It is a gem found in the city 
of Pittsburgh and does its part to help better environment on a daily basis.       
 
Pittsburgh Sports 
 The three professional teams, the Pirates, Penguins, and Steelers, play a vital role 
in lives of Pittsburghers.  They affect daily lives from deciding to wear to what to watch 
to what to attend. For years, generations of fans have grown up cheering for their beloved 
teams through both the good times and the bad.  This city takes pride in their teams and 
younger fans look up to the players as inspirational leaders.  This is why these three 
teams should serve as role models in terms of their eco-friendly efforts and demonstrate 
to the city and their fans just how important saving the environment is.  Below are 
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descriptions of what Pittsburgh’s three major professional sports teams and their facilities 
do in terms of eco-friendly practices and their success from such practices. 
  
Pittsburgh Pirates 
 PNC Park, home of the Pittsburgh Pirates since 2001, is a great example of how 
environmental sustainability is integrated into daily operations.  Sissy Burkhart, the 
Manager of Cleaning Operations at PNC Park outlined some of the ballpark’s successful 
eco-friendly practices. In 2008, the Pirates launched their environmental sustainability 
program, calling it “Let’s Go Bucs. Let’s Go Green.”  The goal of the program was to 
focus on three specific areas: recycling, conservation, and education.  Before this 
program, there were no set recycling practices with all the trash going into landfills, 
millions of bottles were thrown away each year, fryer oils were collected and disposed of, 
and cardboard and wooden pallets were the only items recycled in the park (Burkhart, 
2012). 
 In 2008, the recycling program was started at PNC Park.  Today, large, black 
plastic Coca-Cola bottles are can be found around the park in order to help with the 
recycling program.  At the end of each game, the bottles placed into these holders are 
collected and recycled.  Cardboard continues to be recycled as well.  A “Green Team” 
was put into place to help collect and separate all recyclable items.  Below is a chart 
summarizing the items recycled by category (Burkhart, 2012).  The Pirates have recycled 
more than six million pounds of materials and have successfully diverted 65 percent of 
waste from the waste stream at PNC Park (“Let’s Go Bucs. Let’s Go Green”, 2014).  
These numbers show the growth of the recycling efforts since their initiation six years 
ago.        
 
   Table 8 

Item Recycled 2008 2011 
Aluminum 5,913 lbs 17.7 tons 
Cardboard 193 tons 151.1 tons 
Plastic 33,547 lbs 23.2 tons 
Glass 870 lbs 74.5 tons 
Mixed Paper 3.61 tons 10.4 tons 
Fryer Oils 20,100 gallons 23.6 tons 
Wood 39.7 tons 96.8 tons 
Source: Let’s Go Bucs. Let’s Go Green. (2014). Retrieved January 7, 2014  

from http://pittsburgh.pirates.mlb.com/pit/community/ 
go_green.jsp 

 
In 2009, the Pirates started composting at PNC Park.  At this time, they were one 

of only four major league teams to do so.  This program allowed for the collection of 
organic material which helps in slowing down the production of methane, a hazardous 
greenhouse gas.  During the 2009 season, the Pirates composted 130.7 tons of food waste 
and 41.7 tons of yard waste.  During the 2011 season, the Pirates had quadrupled the 
number of tons of food waste composted, up to 572.8 tons, and composted 58.9 tons of 
yard waste (Burkhart, 2012).   

All paper used around the stadium is more environmentally friendly.  For 
example, the toilet paper in all of the bathrooms is made from 100 percent recycled 
materials and hand towels are made from 45 percent recycled materials.  All of the office 
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paper in the team’s offices such as copy paper, stationary, and business cards, are made 
from 30 percent post-consumer paper.  The Pirates also print the club’s numerous 
publications using soy based ink on FSC certified paper such as Game Day Programs, 
annual Pirates Yearbook, annual community report, Pirates Media Guide, and PNC 
Park’s A to Z Guide.  

The numerous concession stands located around the ballpark are doing their part 
to be eco-friendly.  ARAMARK and Levy Restaurants, the food contractors that service 
PNC Park, use compostable materials with their napkins, cups, plates, and utensils.  The 
cups found around all the concession stands, now sponsored by Coca-Cola, are 
recyclable.  The food contractors and the Pirates participate in the “Rock and Wrap It 
Up!”  program.  Rather than being thrown away, prepared untouched food is donated to 
the Greater Pittsburgh Community Food Bank.  During the 2011 season, the Pirates 
donated 3,260 meals (Burkhart, 2012). 

PNC Park has upgraded its energy and water conservation operations.  There are 
low flow toilets and urinals, push button faucets, low flow aerators, and fan and cooling 
units on variable frequency drives found in the restrooms around the ballpark.  The use of 
MicroLight lighting control systems have assisted in maximizing energy efficiency.  The 
Pirates replaced over 700 fixtures with energy efficient bulbs to reduce the average from 
100 watts to 25 watts.  The organization installed occupancy sensors in electrical 
consumption in most walk-in coolers.  With the water conservation measures, the Pirates 
installed a Hydration system to reduce on plastic and water waste.  This device helped 
save 40,071 bottles in 2011, equivalent to a stretch of seven miles.  It reduced pressure 
washing operations by one gallon per minute and installed credit meters. With the 
promotion of alternative transportation opportunities such as taking the T and Port 
Authority buses, fewer cars travel to games with more fans and game day employees 
utilizing these forms of alternative transportation (Burkhart, 2012). 

PNC Park is maintained and cleaned with the greenest of products.  Green Works 
naturally derived cleaners are made with biodegradable cleaning ingredients such as 
coconuts, essential oils, and corn.  Pro Team vacuums have HEPA filters to reduce 
airborne filters.  The team also has a Kalvac Machine, is a green sealed program that is a 
no touch cleaning system.  Other green sealed cleaning items found in the ballpark 
include tenant machine carpet extractors and tenant machine scrubbers.  The flat mop 
heads used are microfiber mop heads that help reduce airborne fibers and are overall 
better for the health and safety of the user (Burkhart, 2012). 

The Pirates promote the importance of becoming eco-friendly.  The organization 
created several educational outreach programs to help promote the importance of “going 
green”.  First, they started their “Let’s Go Bucs. Let’s Go Green.” program.  Secondly, 
they created a media launch to obtain coverage stressing their messages, positioning 
themselves as a sustainability leader in the MLB and professional sports.  They have in-
park signage and pre-game videos promoting their sustainable practices.   

With their community outreach program, they helped to renovate Sanguigni Field 
and have an annual Earth Day Program consisting of Front Office activities, a fair located 
on Federal Street, and “green” promotional giveaways.  The Pirates have partnered with 
several different companies in the past to help sponsor an item to help promote 
environmental sustainability.  These partners are First Energy with renewable energy 
credit on Earth Day, Waste Management with the sponsorship of an Earth Day 
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promotional item, such as a T-shirt, and Breathe Project with the sponsorship of the 
reusable tote bag (Burkhart, 2012).   

The Pirates organization is an excellent example of how to operate daily in the 
eco-friendliest of ways.  In fact, the Pirates were recognized in 2012 by the White House 
for their leadership and success of their sustainability practices (“Pirates participate in 
White House”, 2012).  Burkhart’s passion for her work has been instrumental to the 
Pirate’s sustainability success. The ballpark is not LEED certified, but can be looked to as 
a role model on how to succeed in professional sports by operating on environmentally 
friendly practices.  
 
Pittsburgh Penguins 

CONSOL Energy Center, home of the Pittsburgh Penguins, is the newest of the 
three professional sport venues in Pittsburgh.  When the construction of the arena was 
completed in 2010, CONSOL achieved something no other NHL team had done before 
by becoming LEED Gold certified by the USGBC.  The Penguins earned 42 points 
receiving nine points for sustainable sites, nine for indoor environmental quality, eight for 
energy and atmosphere, seven for materials and resources, five for innovation in design, 
and four for water efficiency (CONSOL Energy Center, 2010).  The Penguins goal at the 
start of the project was to construct a LEED certified arena.  With their LEED ranking, 
the Penguins received high marks for water use reduction, recycled materials, regional 
materials, demolition and construction waste diversion, certified wood, and energy 
efficiency.   

CONSOL was built on a redevelopment site.  Across the street from this arena 
was the Penguins former home, Mellon Arena which was torn down and transformed into 
available parking for visitors at CONSOL.  Alternative transportation is available to 
many fans through the Port Authority bus system and the T stations located throughout 
the city.  The arena currently has a reflective roofing system and uses the parking 
structure instead of surface parking to mitigate heat absorption and reduce the heat island 
effect.  The arena provides bicycle storage racks for cyclists and has a comprehensive 
storm water treatment system filtering the run off water before entering the municipal 
system and rivers (Green Building Alliance, 2013).   

The plumbing fixtures around CONSOL use 40 percent less water than average 
ones, saving approximately 1.2 million gallons of water annually.  Energy efficient 
lighting and HVAC, along with the exterior building materials, have contributed to the 
reduction of energy the arena uses annually. It is estimated the savings may be up to 
$260,000 per year. Equipment in the CONSOL Energy Center does not have CFC 
refrigerant, therefore minimizing potential global warming contribution and ozone 
depletion (Green Building Alliance, 2013). 

During the demolition of the arena, the debris was collected, sorted, and 
transported to recycling facilities to the greatest extent possible. The Pittsburgh Penguins 
teamed up with Alcoa Recycling to place black metal recycling bins all around CONSOL 
Energy Center (CONSOL Energy Center Recycling, 2014).  The recycling program was 
put in place so that visitors and employees could dispose of recycled materials, such as 
cans, bottles and paper, in designated areas to help reduce the amount of waste entering 
landfills. Construction materials were chosen to promote the reuse of materials, reducing 
the demand for new materials. The indoor quality of the arena has been seen as eco-
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friendly.  The paints, adhesives, coatings, sealants, and carpet were selected that either 
emitted no volatile organic compounds (VOC's) or low-VOCs. A cleaning process was 
put into place that utilizes environmentally friendly cleaners. HVAC and lighting levels 
are adjustable, which allows for more flexibility in the occupants' comfort in temperature 
and light (Green Building Alliance, 2013).  The Penguins also participate in the Rock and 
Wrap It Up! program and donate unused concession food on game nights to local food 
banks. Donating 20,057 pounds of food in 2011, the Penguins ranked first among the 24 
U.S.-based NHL teams participating in the program that year (NRDC Greening Advisor, 
2014).  

Tyler Schmitt, Environmental Services Manager, and Mike Stuever, Operations 
Manager, at CONSOL provided additional insight as to their environmental practices at 
the arena.    The Arena has a “green” ice management system and uses certified ice melt 
instead of rock salt.  LEED landscaping practices are also used such as watering outside 
plants only if there is a drought, and environmental education signage is used throughout 
the building (Schmitt & Stuever, 2014). 

 
Pittsburgh Steelers 

Heinz Field, home of the Pittsburgh Steelers since 2001, is a landmark in the city 
of Pittsburgh.  Located down the street from PNC Park on the North Shore, this arena can 
be seen from various parts of the city.  Thousands of fans pour into this stadium each year 
to watch the Steelers or Pitt Panthers play in the brutal winter months or attend large 
concert there in the hot summer months.   

There are currently two eco-friendly practices going on at Heinz Field.  The first 
is single stream recycling.  This occurs when recyclable items are not separated into their 
individual categories, but shipped off instead as one bulk load.  The second practice 
going on is the energy conservation plan designed by Constellation Energy.  Heinz Field 
replaced several items in their stadium with more energy efficient products.  Some 
highlights of this plan included inserting 2,250 tons of air-conditioned chilled water and 
30,140 MegaBtus per hour of heating and hot water.  In the CHW plant at the stadium, 
there are three 750-ton chillers, three 750-ton cooling towers, four vertical-turbine 
condenser water pumps, and a variable primary CHW pumping system.  In the HHW 
plant at the stadium, there are three 8,000 MegaBtus per hour of dual fuel water tube 
packaged boilers, variable primary HHW pumping system, and four gas-fired DHW 
boilers.  This produced energy cost savings of $1.25 million over the first five years and 
the Steelers saved $4.6 million from their capital budget.  (Constellation Energy, 2011).    

The Pittsburgh Steelers have been a large part of this city since their creation in 
1933.  When many people think of Pittsburgh, the Steelers often come to mind.  This is 
why I believe they have the potential to be an even more influential part of sustainability 
efforts in Pittsburgh and implement more environmentally friendly practices and make a 
commitment to the environment similar to those of  their sister stadiums, PNC Park and 
CONSOL Energy Center 
 
How can Pittsburgh’s professional sports teams help better the environment? 
 Given Pittsburgh’s environmental history and seeing how the city and its 
professional sports facilities operate, the question remains: How can Pittsburgh’s 
professional sports teams continue to help improve the environment?    
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 Here are a few suggestions that could help make the Pittsburgh sports teams’ 
contributions to sustainability even more substantial. 
 

• Installation of Solar Panels 
As mentioned earlier, Pittsburgh has been ranked as only one of 25 cities in 

America to be named a Solar America City.  What if solar panels could be installed on 
the tops of all three stadiums in Pittsburgh? 

PNC Park would probably be the best option to try such a sustainable practice.  
Since baseball season occurs from April until October normally, this is the prime time for 
solar panels to be in use.  While solar panel arrays are not the cheapest thing to install and 
teams are not always fans of spending big money, I believe that the Pirates could start out 
small by placing a few solar panels somewhere around the stadium, such as the 
Riverwalk, to test out if they could operate a concession stand or something in and 
around that area during game days. 

 
• Install ENERGY STAR efficient products  
These items were not just made for households.  Heinz Field would be the perfect 

location for the use of these products.  Some ENERGY STAR units might not be cheap 
to purchase but, in the long run, the organization would save more money than if they 
continued to operate using current systems.  Such appliances and energy saving products 
the Steelers should consider include:  new windows, energy efficient electronics such as 
televisions, computers, and phones, heating and cooling systems, and eco-friendly hot 
water heaters.  Replacing such simple everyday items within the offices and stadium 
would be just a small step that Heinz Field could take and hopefully lead them to 
becoming more environmentally sustainable. 

 
• Host more promotional nights 
Promotional items always bring large crowds to any sporting event.  In the past, 

the Pirates have done a Free T-Shirt Friday promotion where Waste Management was a 
sponsor.  I think this is great for Waste Management to promote their organization, but it 
might not necessarily be enough.  Perhaps the Pirates, Penguins, or Steelers could host an 
educational night or “Go Green” night at a home game to help bring awareness to 
environmental sustainability.  It has been successful for teams in the past, specifically the 
Seattle Mariners, where they host Sustainable Saturdays at least once a month to help 
promote and encourage green awareness.   

 
• Have more events occur outside rather than indoors 
This might be an option from the early days of spring to the later days of fall.  

Many sports facilities are used for events other than just games.  Many companies rent 
out rooms in the stadiums for larger and important meetings and many couples decide to 
have their wedding receptions in these same locations.  These venues always provide the 
best service to these clients, especially since they pay a lot of money to rent out these 
rooms.  What if these venues made it a possibility to have these events outside rather than 
limiting them to indoor spaces?  It is easy to picture a wedding reception either on the 
Riverwalk or one of the great overlooks at PNC Park.  Having an event in the bright, 
beautiful sunshine would prevent the use of excess electricity and hiring waiters and 
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waitresses to work the event could keep the outdoor event clean the entire time and make 
sure the proper materials are recycled at the end of the event.   

 
• Encourage use of Mass Transit 
This can be an easy way to support the eco-friendly lifestyle.  Located near all 

three Pittsburgh professional sports facilities are numerous Transit stations that make it 
quick and easy to get these destinations.  Some of the stop locations are free, therefore 
saving commuters a little money they don’t have to spend for parking.  Another use of 
public transportation that both fans and workers can use is the bus system.  Taking a bus 
to and from any location costs a little bit of money, but the stress and cost of parking a 
car is eliminated.  
 
Conclusion 

As the United States and the world have started to become more concerned with 
environmental issues such as global warming, people have recognized that changes are 
going to be necessary in order to protect the environment.  Starting recycling programs, 
installing solar panels, purchasing ENERGY STAR equipment, and getting LEED 
certification are indications of a social readiness for much needed change. 

Sports play a vital role in the lives of many Americans whether we watch sports, 
play them, or attend the games. That is why I believe that professional sports should 
make efforts in moving towards more environmentally friendly practices.  They can make 
a difference and help lead to positive results both for the organizations and leagues 
themselves as well as influence their fans.  

Pittsburgh was once a dirty and grimy city known primarily for its smoke-
spewing steel mills, polluted rivers, and soot filled air.  Contrast that with the city it is 
today.   The vision of David L. Lawrence helped clean up the city so today there is a 
generation that would have a hard time believing that it was ever dirty.  By continually 
incorporating new practices and focusing on the revitalization of the area, I believe 
Pittsburgh will become an even more vital and beautiful city. The three professional 
sports franchises in the city are certainly well positioned to play an important role in 
shaping the image of the city as a great place to live and Pittsburgh’s hard earned 
reputation as a beautiful city can continue to grow.  The progressive environmental 
actions of the Pirates and Penguins and the potential environmental influence of the 
Steelers can make these three teams models not only for sports franchises but for 
businesses generally as environmental leaders. Sports franchises have the ability to wield 
significant influence in our culture.  There is no reason why some of that influence can’t 
be as role models for responsible environmental operation. 

 
 
 
 
 
 
 
 
 

422 
 



 
Appendix A-1 

    
MLB Team Facility Name Formal Program 

LEED 
Cert. Recycling 

Atlanta Braves Turner Field     X 
Arizona 

Diamondbacks Chase Field     X 

Baltimore Orioles Oriole Park at Camden Yards     X 

Boston Red Sox  Fenway Park "Red Sox Go Green"   X 

Chicago Cubs Wrigley Field "Real Fans Recycle"   X 

Chicago White Sox U.S. Cellular Field       

Cincinnati Reds Great American Ballpark     X 

Cleveland Indians Progressive Field "Our Tribe is Green…Are you in the Tribe?"   X 

Colorado Rockies Coors Field       

Kansas City Royals Kauffman Stadium     X 

Los Angeles Angels Angels Stadium       

Los Angeles Dodgers Dodger Stadium "Next 50"   X 

Miami Marlins Marlins Park   Gold X 

Milwaukee Brewers Miller Park   Silver X 

Minnesota Twins Target Field   Silver   

New York Mets Citi Field     X 

New York Yankees Yankee Stadium     X 

Oakland Athletics O.co Coliseum       

Philadelphia Phillies Citizens Bank Park "Red Goes Green"     

Pittsburgh Pirates PNC Park "Let's Go Bucs. Let's Go Green"   X 

St. Louis Cardinals Busch Stadium "4 A Greener Game"   X 

San Diego Padres Petco Park "San DieGO Padres GREEN"    X 

San Francisco Giants AT&T Park   Silver   

Seattle Mariners Safeco Field     X 

Tampa Bay Rays Tropicana Field "Teaming Up for the Environment"   X 

Texas Rangers Rangers Ballpark     X 

Washington Nationals Nationals Park   Certified X 
 

              
                

 
                
Appendix A-2                

MLB Team Composting 
Solar 
Panels Water Conservation 

Eco-Friendly 
Products "Green" Cleaning Products 

Atlanta Braves     X     
Arizona 

Diamondbacks   X       

Baltimore Orioles X       X 

Boston Red Sox    X   X   

Chicago Cubs     X X   

Chicago White Sox           

Cincinnati Reds           

Cleveland Indians   X   X   

Colorado Rockies           

Kansas City Royals   X       

Los Angeles Angels                         
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Los Angeles Dodgers     X     

Miami Marlins     X     

Milwaukee Brewers     X   X 

Minnesota Twins     X   X 

New York Mets X     X   

New York Yankees     X X   

Oakland Athletics           

Philadelphia Phillies           

Pittsburgh Pirates X     X X 

St. Louis Cardinals           

San Diego Padres     X     

San Francisco Giants   X X     

Seattle Mariners X   X X   

Tampa Bay Rays       X X 

Texas Rangers     X     
Washington 
Nationals     X     

 

               
               

Appendix A-3 

MLB Team Energy Conservation LED lighting Food Donation Alt.Transportation 

Atlanta Braves       X 

Arizona Diamondbacks X       

Baltimore Orioles         

Boston Red Sox          

Chicago Cubs X       

Chicago White Sox         

Cincinnati Reds X X     

Cleveland Indians   X X   

Colorado Rockies         

Kansas City Royals         

Los Angeles Angels         

Los Angeles Dodgers X     X 

Miami Marlins X       

Milwaukee Brewers X   X   

Minnesota Twins X   X   

New York Mets         

New York Yankees X     X 

Oakland Athletics         

Philadelphia Phillies X       

Pittsburgh Pirates X     X 

St. Louis Cardinals     X   

San Diego Padres X       
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San Francisco Giants X     X 

Seattle Mariners X   X   

Tampa Bay Rays X       

Texas Rangers         

Washington Nationals X     X 

 
 
 
 

Appendix A-4 
  MLB Team Other If other, explain 

Atlanta Braves     
Arizona 

Diamondbacks X electric car charging station 

Baltimore Orioles X revitalize Inner Harbor 

Boston Red Sox  X Green Team, use biodiesel fuel, locally grown foods 

Chicago Cubs X Permeable Interlocking Concrete Pavement (PICP) 

Chicago White Sox     

Cincinnati Reds X EPA'S Portfolio Manager, biodiesel fuel, Green Nights 

Cleveland Indians X The Indian's Green Team, wind turbines 

Colorado Rockies X The GaRden 

Kansas City Royals X paperless ticketing 

Los Angeles Angels X infill development, keep soil & water clean 

Los Angeles Dodgers X beautify the Chavez Ravine, hired a full-time arborist, centralized chilled water system 

Miami Marlins X planting native plants 

Milwaukee Brewers X "Green Week" eCycling, plants tree for every 20,000 tickets sold 

Minnesota Twins     

New York Mets X construction vehicles use ultra-low sulfur diesel, white PVC roof tops 

New York Yankees X purchased 33 million kilowatt hours, C-Neutral, natural cooling 

Oakland Athletics x paperless ticketing 

Philadelphia Phillies X EPA's Green Power Partnership 

Pittsburgh Pirates     

St. Louis Cardinals     

San Diego Padres X Go Green Fan Guide 

San Francisco Giants X "Green" concession stands, ENERGY STAR flat panel monitors 

Seattle Mariners X Sustainable Saturdays, Captain Plastic and Kid Compost, electric vehicle charging stations 

Tampa Bay Rays X free parking with vehicles with 4 or more guests, bike racks 

Texas Rangers X Green Team, use biodiesel fuel, locally grown foods 

Washington Nationals   Green Roof 
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Appendix B-1 

NFL Team Facility Name Formal Program 
LEED 
Cert. Recycling 

Atlanta Falcons Georgia Dome "Rise Up and Recycle"   X 
Arizona Cardinals University Of Phoenix Stadium` "Our Green Mission"   X 
Baltimore Ravens M&T Stadium   Gold X 

Buffalo Bills Ralph Wilson Stadium       
Chicago Bears Soldier Field   Certified X 

Cleveland Browns First Energy Stadium       
Dallas Cowboys AT&T Stadium     X 
Denver Broncos Sports Authority Field at Mile High "Game Plan Green"   X 

Detroit Lions Ford Field     X 
Green Bay Packers Lambeau Field "Packers Green Team   X 
Indianapolis Colts Luca Oil Stadium     X 
Kansas City Chiefs Arrowhead Stadium "Extra Yard for the Environment"   X 

New England Patriots Gillette Stadium       
New Orleans Saints Mercedes-Benz Superdome       

New York Giants/ New York Jets MetLife Stadium     X 
Oakland Raiders Oakland-Alameda County Coliseum     X 

Philadelphia Eagles Lincoln Financial Field "Go Green"   X 
Pittsburgh Steelers Heinz Field     X 

St. Louis Rams Edward Jones Dome "St. Louis Green"   X 
San Diego Chargers Qualcomm Stadium     X 
San Francisco 49ers Levi's Stadium       

Seattle Seahawks CenturyLink Field     X 

 
 
Appendix B-2 

 
        

NFL Team Composting Solar Panels Water Conservation Eco-Friendly Products "Green" Cleaning Products 
Atlanta Falcons     X X X 

Arizona Cardinals         X 
Baltimore Ravens     X X   

Buffalo Bills           
Chicago Bears         X 

Cleveland Browns           
Dallas Cowboys     X     
Denver Broncos           

Detroit Lions           
Green Bay Packers       X   
Indianapolis Colts           
Kansas City Chiefs X   X     

New England Patriots X X X     
New Orleans Saints           

New York Giants/ New York Jets X X X     
Oakland Raiders       X   

Philadelphia Eagles X X   X   
Pittsburgh Steelers           

St. Louis Rams           
San Diego Chargers           
San Francisco 49ers   X X     

Seattle Seahawks X   X     
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Appendix B-3 

NFL Team Energy Conservation 
LED 

lighting Food Donation Alt. Transportation 
Atlanta Falcons X       

Arizona Cardinals         
Baltimore Ravens X     X 

Buffalo Bills         
Chicago Bears X       

Cleveland Browns         
Dallas Cowboys X       
Denver Broncos X       

Detroit Lions X       
Green Bay Packers X       
Indianapolis Colts         
Kansas City Chiefs   X X   

New England Patriots         
New Orleans Saints   X     

New York Giants/ New York Jets X     X 
Oakland Raiders         

Philadelphia Eagles X       
Pittsburgh Steelers X       

St. Louis Rams         
San Diego Chargers         
San Francisco 49ers   X   X 

Seattle Seahawks         

 
Appendix B-4 

 
  

NFL Team Other If other, explain 

Atlanta Falcons     

Arizona Cardinals X Hydro-Scrubbing, motion sensor lighting controls, purchased bikes to ride, automatic door closers 

Baltimore Ravens X irrigation system and adaptive vegetation 

Buffalo Bills X micro wind turbines 

Chicago Bears X Electric vehicle charging station 

Cleveland Browns X Grind2Energy system  

Dallas Cowboys     

Denver Broncos X purchased renewable energy, Green Team, member of the Rocky Mountain Region Greener Venue Partnership 

Detroit Lions   floors and elevator foyers use bamboo flooring, old store warehouse southern part of stadium 

Green Bay Packers X purchased kilowatt hours 

Indianapolis Colts X serve farm-fresh organic foods 

Kansas City Chiefs     

New England Patriots X low-emitting construction materials, white roofs 

New Orleans Saints     
New York Giants/ New York 

Jets X seating made of partially recycled plastic, use cleaner diesel in construction vehicles,  

Oakland Raiders X e-waste collection days 

Philadelphia Eagles   micro wind turbines, plant trees with kids, carbon neutral game 

Pittsburgh Steelers     

St. Louis Rams X 
Rams Green Team, holiday light recycling drive, mattress recycling program, furniture/metal to food, weekly education 

programs 

San Diego Chargers     

San Francisco 49ers X garden on roof 

Seattle Seahawks     
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Appendix C-1 
    NHL Team Facility Name Formal Program LEED Certification Recycling 

Anaheim Ducks Honda Center       
Boston Bruins TD Bank Garden "NHL Street"   X 

Calgary Flames Scotiabank Saddledome       
Carolina Hurricanes PNC Arena     X 

Colorado Avalanches Pepsi Center "Play Clean"   X 
Los Angeles Kings Staples Center "AEG 1EARTH"   X 

Minnesota Wild Xcel Energy Center "The Goal is Green!"   X 
Montreal Canadians Bell Centre   Certified X 
Nashville Predators Bridgestone Arena     X 
New Jersey Devils Prudential Center       
Philadelphia Flyers Wells Fargo Center       
Phoenix Coyotes Jobing.com Arena "Going Green"     

Pittsburgh Penguins CONSOL Energy Center   Gold X 
St. Louis Blues Scottrade Center       
San Jose Sharks SAP Center       

Tampa Bay Lightning Tampa Bay Times Forum "Keep Tampa Bay Beautiful"   X 
Toronto Maple Leafs Air Canada Centre     X 
Vancouver Canucks Rogers Arena     X 
Washington Capitals Verizon Center       

Winnipeg Jets MTS Centre "Strong & Green"   X 

 
Appendix C-2 

     NHL Team Composting Solar Panels Water Conservation Eco-Friendly Products "Green" Cleaning Products 
Anaheim Ducks           
Boston Bruins X         

Calgary Flames           
Carolina Hurricanes           

Colorado Avalanches   X       
Los Angeles Kings X X X   X 

Minnesota Wild X   X X X 
Montreal Canadians     X     
Nashville Predators     X     
New Jersey Devils           
Philadelphia Flyers X         
Phoenix Coyotes       X   

Pittsburgh Penguins     X   X 
St. Louis Blues           
San Jose Sharks           

Tampa Bay Lightning     X     
Toronto Maple Leafs           
Vancouver Canucks X         
Washington Capitals           

Winnipeg Jets X   X   X 
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Appendix C-3 
    

NHL Team Energy Conservation 
LED 

lighting Food Donation Alt. Transportation 
Anaheim Ducks         
Boston Bruins X   X X 

Calgary Flames         
Carolina Hurricanes         

Colorado Avalanches X       
Los Angeles Kings   X     

Minnesota Wild X     X 
Montreal Canadians     X   
Nashville Predators X       
New Jersey Devils X     X 
Philadelphia Flyers         
Phoenix Coyotes X       

Pittsburgh Penguins X   X X 
St. Louis Blues         
San Jose Sharks X       

Tampa Bay Lightning X       
Toronto Maple Leafs X     X 
Vancouver Canucks   X X   
Washington Capitals X       

Winnipeg Jets X X   X 

 
Appendix C-4 

  NHL Team Other If other, explain 
Anaheim Ducks X member of Green Sports Alliance, fuel cells 
Boston Bruins X citywide bike sharing program, installed ENERGY STAR equipment 

Calgary Flames X chloride-free EcoTraction for ice melting, one of the founder members of the Green Sports Alliance 
Carolina 

Hurricanes X hosted a "Go Green" night to encourage recycling 
Colorado 

Avalanches X purchased enough renewable energy to offset all electricity used in the area, member of "Climate Leaders" program 
Los Angeles Kings X   

Minnesota Wild     
Montreal 

Canadians X three parking spots for hybrid vehicles, electric and hybrid car charging stations, tree planting program 
Nashville 
Predators   Energy Automation Systems, Inc (EASI) installed 

New Jersey Devils     
Philadelphia 

Flyers     
Phoenix Coyotes     

Pittsburgh 
Penguins X 

construction waste diversion, sustainably harvested and processed wood, materials that reflect sunlight to reduce heat 
absorption 

St. Louis Blues X Green Game, Green Team, World Wildlife Fund's Earth Hour 
San Jose Sharks X Bloom Energy Servers 

Tampa Bay 
Lightning     

Toronto Maple 
Leafs   Green Game 

Vancouver 
Canucks X 

meters installed to monitor water, electrical, & gas consumption, biodiesel fuel, broken hockey sticks go to BC Children's 
Hospital  

Washington 
Capitals X Energy Automation Systems, Inc (EASI) installed 

Winnipeg Jets X paperless payroll system 
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Abstract 
 Recidivism, when used to describe criminals, is the act of an individual being rearrested 
for committing a similar offense. Many factors exist that are associated with recidivism and have 
predictive value. Age is one such factor; adolescents are becoming just as likely to commit 
crimes as adults. Other variables to consider when observing recidivism rates are type of crime 
committed, gender, history of mental illness, and race. Many studies focus on one of these 
variables while very few take more than one into consideration. It is important to understand 
each variable and how it relates to recidivism in order to see which ones, if any, has greater 
significance, but it is also important to see how these variables relate with one another and how, 
together, they affect recidivism rates. Logistic regression was used on Pennsylvania Sentencing 
Data from 1998 to analyze how the aforementioned factors interact in conjunction with one 
another and how these factors may have different values of significance in predicting recidivism. 
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Introduction 
 Recidivism, when used to describe criminals, is the act of an individual being rearrested 
for committing a similar offense. Recidivism in general has become a major concern for society. 
America already has the largest number of incarcerated individuals in the world. There are many 
variables to consider when looking at recidivism rates that include age, type of offense, gender, 
mental illness, and race, among others. Research is also limited to the number of studies 
conducted in relating several variables with recidivism. By looking at combinations of variables, 
and how they influence recidivism, researchers will be able to develop a greater picture of why 
recidivism rates are so high. 
 
Age 
 Countless studies have been conducted to observe recidivism among adults. Very few 
studies, however, have been done to observe recidivism among adolescents. One of the main 
reasons for this contrast is due to adults being more prone to commit crimes over time. In this 
present day, however, adolescents are becoming just as likely to commit crimes as adults. 
Additionally, this increase in adolescent criminal behavior increases the number of individuals 
who are likely to reoffend; solving this problem has become a national priority (Shepherd, 
Green, & Omobien, 2005). 
 Several reviews regarding adolescents have been published; these reviews led to the 
identification of behavioral factors connected to a youth’s level of functioning (LOF) that are 
associated with recidivism. While many of these reviews feature the use of certain criminogenic 
assessments, such as the Youth Level of Service/Case Management Inventory (YLS/CMI), 
published research evaluating adolescents is limited (Shepherd, et al., 2005). Researchers use 
assessments, like the YLS/CMI, to predict recidivism measures among the individuals in a 
population. Often times, the assessments used on adolescents are based on adult assessments. A 
positive correlation was found between LOF and criminogenic risk which suggests that 
adolescents with a higher LOF score are more at risk of reoffending (Shepherd, et al., 2005). 
 Another view regarding this association of age and recidivism is the idea that there are 
two types of delinquency among juveniles: adolescence limited and life-course persistent. 
Adolescence limited delinquency is based on characteristics that are specific to adolescents; it is 
also seen as common, to an extent, because it occurs in a large portion of the population of 
adolescents – between 30-40% (Mulder, Brand, Bullens, & van Marle, 2011). Although much 
research has been done on risk factors associated with recidivism, there has not been a significant 
amount of research conducted on risk factors for severity of recidivism nor on how much risk 
factors can predict recidivism. The severity of recidivism is especially important because the 
burden on society is greater when the offense is more serious (Mulder, et al., 2011). 
 
Types of Crimes 
 In addition to age, another variable to consider when determining recidivism rates is the 
type of crime committed. There are hundreds of types of crimes from which to observe, but the 
two most prevalent crimes that have been studied are drug offenses and sexual offenses. 
 Drug use and abuse has become a growing concern for society. Richard Nixon declared 
that drugs were becoming a national problem almost 40 years ago. With probationers accounting 
for almost 60% of the correctional institution population and 43% of probationers being 
classified as drug dependent, individuals whose offenses are drug-related make up a large portion 
of the criminal population (Huebner & Cobbina, 2007; Spohn & Holleran, 2002). In this present 
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day, there are many opportunities for addicts to receive the treatment they need. Probationers are 
offered the chance to enroll in a treatment program following their release. Researchers found 
that most probationers with a history of drug use opted to participate in the treatment. Of those, 
71% completed the full course of treatment. Probationers who entered treatment, but did not 
complete it, were most likely to reoffend, followed by those who did not enter treatment and then 
those who successfully completed treatment (Huebner & Cobbina, 2007). 
 Additionally, in a similar study, individuals who were sentenced to prison were 
significantly more likely to be rearrested for a new offense than offenders who were put on 
probation. Researchers also discovered that inmates released from prison reoffended more 
quickly than those on probation (Spohn & Holleran, 2002). 
 Another important classification of crime to consider is sexual offense. There are two 
major scales that were developed to screen for sexual recidivism risk: the Rapid Risk Assessment 
of Sexual Offense Recidivism (RRASOR) and the Static-99 (Sjostedt & Langstrom, 2001; 
Babchishin, Hanson, & Helmus, 2012; Firestone, Nunes, Moulden, Broom, & Bradford, 2005; 
Nunes, Firestone, Wexler, Jensen, & Bradford, 2007). These two scales have relatively high 
success rates when used in the traditional setting of their creation. Researchers in Sweden 
decided to test these two scales by studying the results of sexual offenders in their own prisons. 
Under Swedish law, a sexual offense meets one of two criteria: physical contact, such as 
molestation or rape, and non-physical contact, such as indecent exposure. After the research was 
concluded, it was determined that both scales were indeed capable of accurately measuring 
sexual recidivism (Sjostedt & Langstrom, 2001). 
 A supplementary view on sexual offense and recidivism can be found by looking at 
sexual offenders who fail to register (FTR). They are believed to be at a higher risk for sexual 
recidivism because they are conceivably trying to find new victims and avoid detection. The 
researchers found that FTR offenders had more prior offense, both sexual and nonsexual than 
those who registered; they also committed a greater variety of crimes (Levenson, Sandler, & 
Freeman, 2012). 
 
Gender 
 Both men and women commit crimes and they are both capable of reoffending. These 
two groups may even face similar, relevant risk factors. That does not mean, however, that both 
sexes have the same opportunities and chances in society; it also does not mean that they face the 
same social disadvantages (Andrews, et al., 2012). When using the Level of Service/ Case 
Management Inventory (LS/CMI), it was found that predictive validity of this scale was gender-
neutral; there was no bias against a certain gender (Andrews, et al., 2012). 
 A competing viewpoint is observed when looking at the female gender exclusively. Some 
researchers argue that scales, such as the LS/CMI, should not be used due to the fact that these 
scales were developed with male theories of crime in mind. That is to say, these theories were 
developed by men who relied on their own assumptions of social life and used samples of men 
and boys to test their hypotheses (Reisig, Holtfreter, & Morash, 2006). Consequently, some 
groups argue that these scales do not take female-specific needs into consideration. Few studies 
have been done regarding recidivism among women offenders; additional research should be 
completed to improve general understanding. 
 Similarly, another article explores the idea of gender-neutral scales and how they affect 
recidivism for men and women. The researchers found that, by using these assessments, men had 
a greater risk score than women. However, there were other differences in the scores as well. 
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Men were found to have more problems with criminal history, finances, drugs, and alcohol, 
whereas women had more troubles with education and work, familial relationships, and 
emotions. These individual parts of the risk scores contribute to the total recidivism risk rate (van 
der Knaap, Alberda, Oosterveld, & Born, 2012). 
 
Mental Illness 
 History of mental illness is another variable that is usually observed when considering 
recidivism rates. Providing treatment for criminals with a history of mental illness will decrease 
the risk of recidivism and improve their stability and public safety (Rotter & Carr, 2011). The 
researchers suggest that the overrepresentation of the mentally ill in the criminal system can be 
alleviated with community-care. 
 In addition, 15% of all prison inmates and 24% of all jail inmates were reported to 
display psychotic symptoms (Lamberti, 2007). These numbers are consistent with other research 
that has found individuals with psychotic disorders were arrested more often and have higher 
rates of convictions, both violent and nonviolent, when compared the general population. While 
individuals with an illness such as schizophrenia sometimes commit minor crimes, like theft or 
public intoxication, they and others have the ability to commit more serious crimes. One of the 
main reasons that the mentally ill find themselves in the criminal justice system can be attributed, 
with much debate, to the health care system. Combining legal leverage with readily accessible 
care is crucial to preventing recidivism among the mentally ill (Lamberti, 2007). 
 
Race 
 Researchers have also tried to determine if a person’s race has any effect on predicting 
whether or not he will reoffend. Many studies have been conducted on black males and 
recidivism because their data is easily accessible. One such study sought to identify whether or 
not black males released into an area of racial inequality recidivated at a different rate than the 
general black population. A study estimated that the likelihood of reoffending within two years 
was 10% higher for black males released into areas with higher levels of racial inequality 
(Reisig, Bales, Hay, & Wang, 2007). Similarly, on another study featuring black males, 
researchers discovered that they recidivated at a much higher rate than white males. 
Additionally, the greatest amount of recidivism occurred during the first year after release, 
followed by the second and third year respectively (Jung, Spjeldnes, & Yamatani, 2010).  
 
Studies Involving More Than One Variable 
 There is very little research done on multiple variables and recidivism. However, the 
most prevalent studies feature age and sexual offense or gender and history of mental illness 
compared to recidivism. When observing age and sexual offense against recidivism, many 
different factors exist. Researchers have found that not only does age at release affect the risk of 
recidivism, but age at first offense does as well. The relationship between age and sexual 
recidivism risk is also different between different types of sexual offenders, such as child 
molesters and rapists (Craig, 2008). In addition, researchers found that both sexual and 
nonsexual risk factors, developed by using the Estimate of Risk of Adolescent Sexual Offense 
Recidivism (ERASOR), can be used to accurately predict the risk of reoffending (Spice, Viljoen, 
Latzman, Scalora, & Ullman, 2012). 
 Another combination of variables that is scarcely investigated is gender and history of 
mental illness. Women and individuals with mental illnesses make up the two fastest growing 

442 
 



 

portions of the U.S. prison population (Cloyes, Wong, Latimer, & Abarca, 2009). However, 
research is limited concerning the intersection of gender and mental illness in regards to 
recidivism. One study displayed evidence that women with serious mental illness (SMI) 
recidivated at the greatest rate. They reoffended more quickly than both men with SMI and 
females without SMI. Another result was that men with SMI recidivated faster than men without 
SMI; this analysis suggests that mental illness is a significant factor when looking at recidivism 
for both genders (Cloyes, et al., 2009). 
 
Data and Methods 
Sample 
 The Pennsylvania Commission on Sentencing is a legislative agency of the 
Commonwealth of Pennsylvania that develops sentencing guidelines for judges to use when 
sentencing felony and misdemeanor offenses. The judges then report sentences to the 
Commission on a Guideline Sentence Form. The data collection, Pennsylvania Sentencing Data 
1998, reflects all felonies and misdemeanors reported to the Commission that were sentenced 
during calendar year 1998. All records in the dataset contained information on individuals 
sentenced using either the 1991 sentencing guidelines or 1994 sentencing guidelines. The 1991 
sentencing guidelines pertain to all offenses committed on or after August 9, 1991, up until the 
time that the 1994 guidelines became effective. The 1994 sentencing guidelines became effective 
for all offenses committed on or after August 12, 1994. 
 The data consisted of 32,744 offenses committed by 15,746 unique individuals, meaning 
the majority of individuals, when being sentenced, were sentenced for having more than one 
offense. The response variable took on two values: the individual had a prior conviction or the 
individual did not have a prior conviction. The available predictor variables for analysis in the 
dataset included age, gender, race, county, and drug assessment. The values for gender were 
male and female. The values for race were Caucasian, African American, Hispanic, Asian, 
American Indian, and other. Given the Pennsylvania county, the values for county were counties 
with a population less than 50,000 individuals, counties with a population between 50,000 and 
200,000 individuals, and counties with a population greater than 200,000 individuals. The values 
for drug assessment were individuals who were drug dependent, individuals who were not drug 
dependent, and individuals for which no drug assessment was completed. 
 All independent variables, except for age, are also qualitative in nature. Qualitative 
variables, unlike quantitative variables, cannot be measured on a numerical scale. The values of 
the qualitative variable (called levels) need to be coded as numbers before they can be fitted for a 
model. These coded qualitative variables are called dummy variables since the numbers assigned 
to the various levels are arbitrarily selected. For models that involve qualitative independent 
variables at more than two levels, additional dummy variables must be created. In general, the 
number of dummy variables used to describe a qualitative variable will be one less than the 
number of levels of the qualitative variable (Mendenhall & Sincich, 2003.) 
 The gender of an individual was either male or female, creating one dummy variable. The 
majority of individuals in the dataset were either Caucasian or African American; therefore, the 
race variable was split into three levels: Caucasian, African American, or other minorities. This 
created two dummy variables. In 1998, there were 18 Pennsylvania counties with populations 
greater than 200,000 individuals, 24 counties with populations between 50,000 and 200,000 
individuals, and 25 counties with populations less than 50,000 individuals. This distinction also 
created two dummy variables. Finally, an individual could have been drug dependent, could not 
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have been drug dependent, or could have had no drug assessment completed; this created two 
additional dummy variables. Adding the quantitative variable age to the number of dummy 
variables brought the total number of independent variables studied to eight variables. 
 
Model 
 The model used to analyze this dataset was a logistic (or logit) regression model due to 
the qualitative binary response variable. The logistic model was originally developed for use in 
survival analysis, where the response y is typically measured as 0 or 1, depending on whether the 
experiment unit “survives.” The mean response E(y) can never fall below 0 or above 1. Thus, the 
logistic model ensures that the estimated response ŷ (i.e., the estimated probability that y = 1) lies 
between 0 and 1 (Mendenhall & Sincich, 2003). The form of a logistic model is given by: 

 
where E(y) is the expected value of the dependent binary variable, xi is the ith independent 
variable, and βi is the regression coefficient for xi. 
 
Results 
 The results of the logistic regression were generated using the statistical software R and 
are illustrated in Table 1. 
Table 1: Logistic Regression Results 
 �̂� Rk Standard Error Test Statistic Z Pr(>|z|)  
(Intercept) -1.958121 0.121864 -16.068 < 2e-16 *** 
X1: Age 0.031593 0.001651 19.137 < 2e-16 *** 
X2: Gender 0.614197 0.045464 13.509 < 2e-16 *** 
X3: Caucasian 0.148698 0.072228 2.059 0.0395 * 
X4: African 
American 0.551619 0.073065 7.550 4.36e-14 *** 

X5: County 
pop. > 200,000 -0.198033 0.078313 -2.529 0.0114 * 

X6: 50,000 < 
County pop. < 
200,000 

-0.181239 0.081983 -2.211 0.0271 * 

X7: Drug 
dependent -0.056187 0.102981 -0.546 0.5853  

X8: Not drug 
dependent -0.311418 0.077547 -4.016 5.92e-05 *** 

Notes: *p < 0.05. **p < 0.01. ***p < 0.001 
 
 All variables, with the exception of drug dependency, were significant at the 0.05 level of 
significance. The variables for age, gender, African American, and not drug dependent were all 
highly significant while the variables for Caucasian, counties with populations greater than 
200,000 individuals, and counties with populations between 50,000 and 200,000 individuals 
were significant at levels from 0.01 to 0.05. 
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 Among these significant variables, age had a positive impact; the older an individual was, 
the greater the probability that he or she had at least one prior conviction on his or her record. 
The variable gender also had a positive impact. Males had a higher probability of having a prior 
conviction than females. With regards to race, both Caucasians and African Americans had a 
higher probability of having at least one prior conviction. 
 Several variables tended to have a negative impact on the probability of having at least 
one prior conviction as well. An individual that resided in a county with a population greater 
than 50,000 individuals had a lower probability of having a prior conviction. Finally, as 
expected, not being drug dependent lowers the probability of having at least one prior conviction. 
 
Conclusion 
 The analysis completed in this study is an important addition to understanding 
recidivism. All variables, except drug dependency, were found to be significant in this study. 
These variables have an impact, whether positive or negative, on the probability that an 
individual had at least one prior conviction. If values are given for the variables, the impact they 
have on the probability of having at least one prior conviction is significant. In other words, the 
unique qualities of an individual – age, gender, race, county, and drug assessment – provide 
important information that can be used to determine the probability of that person having a prior 
conviction. 
 
Implications for Future Research 
 This study has its limitations. The only data analyzed was Pennsylvania Sentencing Data 
from 1998. The perspective of the results is of individuals sentenced using 1991 and 1994 
guidelines 16 years ago. There is not a plausible way to apply these results to criminals being 
sentenced in the present. 
 One way to expand upon this research is to look at data in terms of different locations. 
Comparisons can be made between criminals in different states or they can be made between 
criminals in different countries. The analysis of one state’s data is insufficient to apply to a 
broader range of individuals. Another way improve this research is to find data that has more 
qualities that define individuals. For instance, employment status might be a variable to consider. 
Other variables to consider in an analysis could include marital status, annual income, number of 
individuals in the immediate family, and level of education. Lastly, it may be beneficial to track 
individuals over time. If an individual is being sentenced for the first time, it may be beneficial to 
look at what qualities changed if he or she ever recommits another crime in the future. Keeping 
track of these individuals may give other researchers the information they need to investigate 
why individuals recidivate. 
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Abstract 
 Mathematical concepts are present in everyday life. When looking through a camera lens, 
mathematical patterns and concepts are more easily recognizable. This project, combines two 
concepts, mathematics and photography, into an activity book for middle school children (ages 
11 to 14) to encourage them to take an active approach to math. The creative process involves 
the planning process through production of this activity book titled, Mathography: An Everyday 
Application of Math for Middle School Students. This book explores five mathematical concepts 
which are based on the National Council of Teachers of Mathematics (NTCM) standards: 
number and operations, algebra, geometry, measurement standards, and data analysis and 
probability. It also encourages students to take a hands-on approach by using transparencies to 
complete activities, analyzing photographs, and providing pages for students to take and place 
their own photographs. The creative process is explained using the Xerox Publishing Guide's 
publishing process and includes document planning, research and design, writing and editing, 
production, and distribution (1988).  
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 Initially, mathematics and photography may seem like two unrelated disciplines. One 
involves equations, symbols, and numbers, while the other involves a camera and capturing life 
in two-dimensional stills. As I began brainstorming a final honors project I kept coming back to 
my two interest. As an actuarial science major I have always enjoyed mathematics and applying 
it in different ways. Photography, my second interest, has been a hobby of mine since I was in 
middle school and received my first digital camera.  
 How do I combine these two concepts into a cohesive project and thesis? After 
brainstorming ways to combine the two disciplines a final decision was made to develop a book 
of photographs showcasing mathematical concepts. By combining my love for photography and 
mathematics I could create a book that is visually interesting that encourages middle school aged 
children (ages 11 to 14) to at least appreciate the beauty of math if not to want to explore math 
more. 
 
Mathematics 
 There is a gap in mathematic book options for children. While searching online using 
various search engines and specifically Amazon for math activity books and resources for 
students, more options showed up for elementary school teachers and parents. The Scholastic 
website provided a list of 14 books that take a creative approach to mathematics The list included 
the children books The Math Curse and The Grapes of Math.1 There are also books meant for 
individuals with a high school or higher math background. However, when searching for 
supplemental math books for middle school aged children, it was difficult to find creative 
supplemental resources. No specific resources were found that combined math and photography. 
 Middle School mathematical concepts can be interesting to explore. Manil Suri, a 
mathematics professor at the University of Maryland acknowledged that, "few avenues exist in 
our society to expose us to mathematical beauty."2 A book combing mathematics and 
photography is one way to introduce mathematical beauty to middle school students. 
 
Photography 
 Photographs were chosen based on their visual interest and visual applicability to the 
National Council of Teachers of Mathematics standards. Appropriate photographs also followed 
the general photography rules.  These rules included composition, repetition, texture, and the use 
of different depth of fields.  
 One of the rules of  composition is the rule of thirds. The rule of thirds is a method to 
understand the arrangement of the photograph subject matter. The viewer can divide a 
photograph into three columns and three rows so the focus is on one of the four intersections. By 
choosing one of the four intersections as the focus point, the viewer is drawn to that point.3 
Figure 1 provides an example of the lines of intersection on the second and third lines. 
 

 
 
 
 
 

1 Scholastic, "Mighty Math Books."  
2  Suri, "How to Fall in Love with Math." 
3 Rowse, "Rule of Thirds." 
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Figure 1. Rule of thirds. 
 Most of the photographs chosen for the activity book were taken during a trip to 
Anchorage, Alaska in September 2013. While on the trip I took hundreds of photographs with 
the intention of capturing the beauty of the 49th state knowing that later I would find the 
photographs that corresponded to the National Council of Teachers of Mathematics standards. 
Through editing all of the photos the six photographs chosen from Alaska (including the cover) 
provide a strong representation of the mathematical concepts selected. For the photography rule 
examples photos from my archives were chosen. 
 
National Council of Teachers of Mathematics (NTCM) Standards 
 The National Council of Teachers of Mathematics (NTCM) is a public organization  that 
supports teachers in creating a high level of mathematics learning. The NTCM has five 
categories of standards which include: number and operations, algebra, geometry, measurement 
standards, and data analysis and probability.4 By organizing the book by these five standards the 
basic structure is already created. One sub-point is covered for each of the five mathematics 
chapters.  
  
Number and Operations 
 The  NTCM expectations for number and operations includes wanting the students to 
"work flexibly with fractions, decimals, and percents to solve problems."5 To visually represent 
fractions a photograph of window panes was selected which is shown in Figure 2. Each window 
is divided into fractional parts which can then be represented as decimals and percentages.  

4 National Council of Teachers of Mathematics. 
5 "Numbers and Operations," National Council of Teachers of Mathematics. 
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Figure 2.  Anchorage Open Windows, Anchorage, AK, September 2013. 

  
Algebra 

 
 

Figure 3. The Blue Mountain Range. Eagle River, AK.  September 2013. 
 The NTCM expectations for algebra involve analyzing and interpreting graphs, tables, 
and equations.6 The photograph needs to have apparent lines to graph on a graph transparency. 
The mountain range in Figure 3 provides points to graph with the mountain range and wheat. By 
graphing these points students can also translate the graph into a table. 
 
 
 

6 "Algebra," National Council of Teachers of Mathematics. 
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Geometry 
 Geometry looks at the properties and characteristics of two- and three-dimensional 
objects and "describe sizes, positions, and orientations of shapes under informal transformations 
such as flips, turns, slides, and scaling."7 A reflection in water is one example of geometry in 
everyday life. The reflection at Matanuska Glacier shown in Figure 4 is an eye-catching example 
of this. 

 
 

Figure 4. Reflections. Palmer, AK, September 2013. 
Measurement Standards 
 The NTCM standards for measurement standards include having students "select and 
apply techniques and tools to accurately find length, area, volume... to appropriate levels of 
precision."8 Items such as paint cans and ice cream cones may come to mind when thinking 
about volume. The expansive blue-toned glaciers near Palmer, Alaska shown in Figure 5 is a less 
common example of surface area and volume. By taking portions of the ice it is possible to 
measure the volume and surface area of the Matanuska Glacier which measure about 26 miles 
long and 4 miles wide.9 

 
Figure 5. Matanuska Glacier. Palmer, AK. September 2013. 

7 "Geometry," National Council of Teachers of Mathematics. 
8 " Measurement Standards," National Council of Teachers of Mathematicss. 
9 "Matanuska Glacier." 
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Data Analysis and Probability 
 For the fifth chapter, basic probability concepts are considered. NTCM expectations want 
the student to "compute probabilities for simple compound events, using such methods as 
organized lists, tree diagrams, and area models."10 The number of sock choices were used for an 
effective probability photograph. The corresponding activity considers the number of choices 
and various probabilities given that four different pairs of socks are available. Figure 6 shows the 
ten possible options. 

 
Figure 6. Probability of Socks. Washington, PA. May 2014. 

 
Publishing Process 
 Once initial research was complete and photographs were chosen, it was time to start 
designing the book. The Xerox Publishing Guide has five main publishing steps which I used 
when developing the activity. This publishing process includes: document planning, research and 
design, writing and editing, production, and distribution.11 
 
Document Planning 
 Originally my plan was to develop a book with photographs and mathematical concepts 
in a high quality book. The book was to resemble a glossy photography coffee table book with 
concepts on math concepts the photographs represented. Through discussions and brainstorming 
sessions the book began to resemble a textbook which was not the goal of the project. After 
further brainstorming it was decided that the middle school math concepts and photographs 
would be utilized to create an activity book. This way the concepts could be explored more by 
the student in an interactive manner, something appealing to middle school students.  

10 "Data Analysis and Probability," National Council of Teachers of Mathematics. 
11 Xerox Publishing Standards, 10. 
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Content 
The exact math topics for the activity book were based on the photographs I had taken 

and the NCTM standards discussed previously. Figure 7 is the table of contents for 
Mathography: A Everyday Application of Math for Middle School Students. 

Introduction 
How to Use This Book 
1 Basics of Photography: Photographic Concepts 
2 Numbers & Operations: Fractions, Decimals, & Percentages 
3 Algebra: Functions & Graphs 
4 Geometry: Translations, Reflections & Symmetry 
5 Measurement Standards: Volume & Surface Area 
6 Data Analysis & Probability: Basic Probabilities  
Appendix A: Glossary of Terms 
Appendix B: NTCM Grades 6 to 8 Standards  
Bibliography 

 
Figure 7. Mathography Table of Contents. 

 
 Research and Design 
 After deciding on the content and format of the book, research was done for each chapter. 
Multiple middle school textbooks, photography books, and online resources were used to 
complete each chapter. 
 Middle school mathematics textbooks were used when selecting the difficulty of the 
terms, as well as to assist in designing the examples and activities. Examples in the textbooks 
were noted with symbol to set them apart from the rest of the content. I took this approach when 
adding a square before each example in my activity book. Terms were selected based on the 
importance to the concept of the section. Some terms which were covered in the textbooks, like 
slopes referring to the algebra chapter, were excluded to simplify the chapters.12 
 The Art of Mathematics website also provided an initial resource for deciding the basic 
format and content that is appropriate for the book. On this website there are free books written 
by high school teachers and university professors that cover math topics applicable to various 
arts such as dancing and games and puzzles. Each book is broken down by chapters that include 
examples, definitions, and activities to conclude each chapter.13 This straightforward approach to 
each chapter set groundwork for the material I wanted to cover in my chapters as well. 
 
Layout 
 When designing the activity book I wanted a book that was easy to handle for children 
between ages 11 and 14.  When choosing a book size there are many options to consider. A 
5.5"x8.5"  is a common size for first self-publishing books.14 With 5.5" x 8.5" pages, the book 
would be easier to handle. For binding, a coil binding would allow the student to fold the book 
over and flip between pages with ease. 
 Readability is key for the activity book. When deciding on a font, it was important to find 
one that matched with the Cambria Math font used for the equations. Serifs are the easier font to 

12 Fleron et al., "Inquiry Based Learning Guides." 
13 Davison et al., Pre-Algebra, 397. 
14 Friedlander, "Self-Publishing Basics. 
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read.15 After looking at serif fonts Times New Roman remained the easiest to read and flow 
through the activity book. A 12 point font size was used with 18 point font for chapter headings. 

Each chapter begins with a black textbox to introduce the goals for the chapter. White 
text on black backgrounds can be difficult to read, but as a small textbox it is still readable.16 The 
eye is then drawn to the rest of the content on the page. By bolding the subheadings and terms it 
is easier for the reader to navigate the page.  

To make the activity book more interactive, different tools and additions to the book were 
considered.  The Treasures of Leonardo Da Vinci is an example of a book with pockets 
throughout which contain additional notes for the reader to find.17 It helps the reader remain 
interested as they pull different folded pieces of paper out of the pockets. As a smaller activity 
book, Mathography does not require as many pockets. However, by including a pocket and 
additional materials like transparencies, students will engage with the activity book more. A 
blank transparency and two graph transparencies were utilized in various activities. 

Colors 
Early in the layout process it was required to decide how much of the book would be in 

color before choosing the colors. Since most of the book is text, only the photographs and cover 
were chosen to be printed in color. This cuts down on the printing costs of the book and adds 
focus to the use of color. This meant that the rest of the book would involve using white, grays, 
and black. Again, the black goal box at the beginning of each chapter utilizes the simplicity of 
colors. 

Cover 
The cover was more difficult. It needed to be eye-catching while easy to understand. One 

photograph I did not use in the sections was the bright yellow, metal hexagonal interpretation of 
the sun in downtown Anchorage. Originally, this photograph was going to represent polygons in 
the geometry chapter. Later the photograph of the reflection in the lake, Figure 4, was chosen for 
the geometry chapter. The Book Cover Archive website provided hundreds of cover examples for 
inspiration.18 To keep a unified theme with the rest of the book I decided to use a colored block 
on the cover for the title, similar to the goal box at the beginning of each chapter. When choosing 
the color of the box research was done to find a complementary color to the yellow of the 
hexagon. After using the complement tool on the Color Scheme Designer website I found that a 
navy blue was an appropriate compliment color to the photograph.19 After trying the navy blue 
box in multiple spots on the cover, Figure 8 shows the final design. The back cover was the solid 
navy blue. 

15 Rabinowitz, Typography. 
16 Rabinowitz, Typography, 177. 
17 Landrus. Treasures of Leonardo Da Vinci. 
18Pieratt and Jacobsen, The Book Cover Archive. 
19 Stanciek, Color Scheme Designer 3. 
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Figure 8. Mathography Book Cover. 
Writing and Editing 

One of the most difficult parts of developing the activity book was the writing. For 
middle school students, it is important to develop an appropriate, consistent, and straightforward 
tone. To help develop an appropriate tone multiple middle school mathematics textbooks were 
referenced. Once one chapter was complete it was important to keep the same tone throughout 
the book. It is important that a middle school student is able to read and understand the book on 
their own.  

It is also assumed that the student  has had a previous introduction to the material before 
reading the activity book. By having some previous knowledge on each of the topics it is easier 
for them to remember and understand the examples necessary to complete the assignments in a 
challenging, yet enjoyable manner. 

Chapter-by-Chapter Outline 
Each chapter was written with specific goals for the student. These goals are 

accomplished by the student looking at the examples as they read the introduction section of the 
chapter, completing the corresponding activities, and finally taking their own photograph that 
encompasses a concept. from the chapter.  

Chapter 1, "The Basics of Photography: Photographic Concepts," introduces students to 
taking better photographs. The rule of thirds and composing photographs is discussed to teach 
the student that taking a photograph takes time to properly set up. The second portion of the 
chapter encourages the student to develop a photographer's eye as they start to notice details in 
everyday life. Activity 1 has the student begin to think about what they want to photograph and 
where they can get these photographs. Four photography activities are included in Chapter 1 for 
the student to apply the rule of thirds, find texture, capture repetitive objects, and finally to 
explore a new angle. 
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Chapter 2, "Numbers & Operations: Fractions, Decimals, & Percentages," covers the first 
of the NCTM standards. The first section of Chapter 2 and  corresponding examples look at how 
to simply fractions, convert fractions into decimals and percentages, and add and subtract 
fractions. Activity 2 then looks at calculating fractions, decimals, and percentages of the window 
panes of the Anchorage Open Windows photograph. For the photography activity the student is 
to take a photograph of something that can be divided into groups. 

Chapter 3, "Algebra: Functions & Graphs," considers creating graphs based on a table 
and developing the corresponding table from a graph. The first section also defines domains and 
ranges in terms of functions and what correlation is. Activity 3 asks the student to graph the 
evident lines from corresponding photographs of The Blue Mountain Range. For the photography 
activity students are to look for apparent lines in everyday life that they can then graph as well. 

Chapter 4, "Geometry: Translations, Reflections, & Symmetry," defines and provides 
examples of transformations, translations, lines of symmetry, and reflections of figures. Activity 
4 includes a questions on graphing the line of symmetry on the Reflections photograph, 
transforming a polygon, drawing the number of lines of symmetry on different figures, and 
duplicating a shape across a line of symmetry. Two photography activities have the student 
photograph an item with symmetry and another with a reflection. 

Chapter 5, "Measurement Standards: Surface Area & Volume," provides equations and 
definitions for surface area and volume of prisms, cylinders, pyramids, cones, and spheres. 
Activity 5 then asks questions about these different space figures and the three-dimensional 
figures the Matanuska Glacier photograph captures. The corresponding photography activity 
asks the student to photograph a three-dimensional shape. 

Chapter 6, "Data Analysis & Probability: Basics of Probability," introduces probability 
using visual methods. Visually, probability can be shown using tree diagrams and lists. The 
Probability of Socks photograph provides the number of sock pair options. The final photography 
activity asks the student to take two different photographs that shows various outcomes. 

Appendix A includes all bolded photography and mathematic terms from the chapters. 
Each word is then indexed back to the appropriate chapter for easy reference. Appendix B 
includes all of the standards listed on the NCTM website. These standards may provide further 
explanations and new areas for students to study math and to photograph. 

Production 
About a month and a half before the book was complete it was important to look at 

printing details before finalizing the activity book. I met with the RMU Print Center to discuss 
paper, transparency, and printing options. It was decided to use a coil binding with standard 24# 
white paper. To make the color photographs standout a heavy, glossy cardstock was used. The 
cover was also printed in color on cardstock and laminated for sturdiness.  

To save on the number of transparencies to print and to make the book more interactive, 
the two graph and one blank transparencies are separate from the binding of the book. Students 
would use a dry erase marker with the transparencies to complete the various activities. As 
separate pages it was important to incorporate a pocket or other holding device for these 
transparencies. The three methods considered included a snap system, elastic band, or pocket. 
The snap system would snap a corner of the pages to the back cover. This would be difficult to 
keep the snaps attached to the cover without placing multiple holes in the back cover and 
transparencies. An elastic band to secure the entire book shut, similar to a Moleskine or other 
journal, would have logistical problems as well to secure the elastic to the back cover. Of the 
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three ideas, the pocket was the simplest to do. By cutting and folding a piece of colored 
cardstock, a pocket was easily added and bound with the rest of the book. 

Distribution 
Currently different publishing options are being looked at. It is possible to market this 

activity book to a variety of groups. First, Mathography is a supplemental resource in the 
classroom to encourage students to enjoy mathematics beyond the textbook. For private schools 
with the ability to modify their curriculum more easily, Mathography may provide a new 
resource in the class. Afterschool tutors also have the ability to encourage students to complete 
the activities in this activity book with this new approach to better understand topics students  
may be struggling with. Finally, this could also be a supplemental resource for parents to use 
with homeschooling or during the summer to encourage their children to explore mathematics in 
a different way. Mathography could become a resource for students, teachers, and parents to 
view the everyday application of mathematics .  

Middle school workshops are also being considered. This activity book and concept of 
integrating photography with mathematics is going to be passed along to various museums in the 
Pittsburgh area. A workshop could easily be set up for students to look at mathematics in 
different photographs. 

Reviewing the Creative Process 
Throughout this project, many decisions had to be made. Some were expected, like 

choosing fonts and the book size. However, other decisions such as what terms to include and the 
tone of the book were decisions I did not expect would be as difficult to make. Each  decision 
clarified the purpose and vision of the book. The final activity book is close to 100 pages of 
photographs, math concepts, equations, diagrams, bolded terms, activities, and solutions. It was a 
long process, but in the end an activity book was printed. 

The purpose of Mathography is for students to appreciate mathematics and start to notice 
math in everyday life. To my surprise as I developed the book my appreciation and awareness of 
math around me grew as well. Over the last year I became more observant of the details in 
everyday life and was reminded of what photographer Elliot Erwitt said, "To me, photography is 
the art of observation. It's about finding something interesting in an ordinary place... I've found it 
has little to do with the things you see and everything to do with the way you see them."20 
Mathography does just that, it teaches the reader to look at life with a mathematical perspective. 

20Gross and Shapiro, Seeing Beyond Seeing. 
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