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Abstract 
Government encourages farming by distributing lands 
and giving advice on new production techniques, in 
particular modern irrigation methods and therefore area 
under cultivation has increased, followed by an increase 
in production. However, there continues to be 
dependence on imports as a second strategy for food 
sufficiency, since the present methods of production 
makes the imported food cheaper than home grown 
produce. This situation is still a major cause for concern 
because the country is losing foreign exchange.  

This study explores the possibility of identifying the 
crops (vegetables) that would give Oman a certain level 
of comparative advantage under import substitution trade 
regime. The study found that the Sultanate of Oman had 
a comparative advantage in vegetables production and 
enable import substitution, which means that the 
Sultanate of Oman enjoys the comparative advantage of 
producing these crops and could save or earn foreign 
exchange by emphasising on local production. it is 
recommended that the government should strongly 
promote and encourage farmers to expand the production 
of the whole vegetables (cucumber, melon, cabbage, 
watermelon and tomatoes, and pepper) discussed in the 
study. 
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1. Introduction 
  

 

Omani's economy is largely dependent upon the 
crude petroleum  industry, which contributes 
between 39.2% and 48.70% to the gross  domestic 
product (GDP) during the last decade. The 
agricultural  sector (which includes agriculture and 
fisheries) contributes  approximately 2% to the 
country’s GDP. However, the Omani  government 
has taken steps to diversify its economic activities 
 toward agriculture in the food security agenda and 
saving foreign  exchange.  
 
Omani's population increased from about 901,000 
in 1970 to about   2,340,815 in 2003. And about Rial 
Omani (OR) 32.2 to 59.1 million  between 2000 and 
2003 worth of vegetables and vegetables is 
 required to meet the needs of Omani's people 
(Ministry of  Economy, 2004). This situation is still 
major cause of concern  because from the balance 
of payment point of view the country is  losing 
foreigner exchange. Thus, the broad objectives of 
the Omani  agricultural policy is to have some form 

of food security through  continuous supplies of 
vegetables locally, stable price, consistent  quality 
and growth in business relating to agriculture. It is 
 therefore, the government is concentrating its 
efforts to promote  and facilitate investment in 
agriculture, particularly in Vegetables  production. 
This is seen as a prerequisite and a precursor to the 
 development of the agricultural sector.    
 
2. Literature Review  
 
2.1. Domestic resource cost (DRC) and Resource 
cost ratio (RCR) 
DRC is a measure of the cost (to society) of 
intervention, which has been increasingly used to 
measure the cost of government intervention In 
countries where import substitution or export 
promotion is an important objective, it is useful to 
estimate the economic profitability of that 
particular activity. The efficiency of producing a 
commodity can be evaluated form the amount of 
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resources that goes into its production and the cost 
of domestic currency required to save or earn a unit 
of foreign exchange for that particular activity. In 
DRC estimation, all outputs and inputs are valued 
at economic prices. To facilitate this comparison 
the DRC can be estimated as  
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Where:- DRC  = Domestic Resource Cost per 
unit of commodity i 

,ija
 1 to k, = coefficients for traded inputs 

,ija
k +1 to n = coefficients for domestic 

resources and non traded intermediary inputs 

=jv
 shadow (social) price of domestic 

resource or non traded input 

=b
jP

 border (social ) price of traded input 

=b
iP

 border (social) price of traded output 
OER = Official Exchange Rate  
 
By means of the DRC measure, comparative 
advantage is indicated by expressing the DRC 
relative to the shadow exchange rate (SER) 
(Tsakok, 1990). This ration is also known as the 
resource cost ration (RCR). Hence the economic 
activity can be determined whether it ahs 
comparative advantage or disadvantage for the 
country depending on the ration of DRC/OER. If 
RCR is less than 1, it indicates comparative 
advantage (the social cost to produce a commodity 
locally would be less than import cost), but if RCR 
is more than 1, it indicates comparative 
disadvantage. If RCR equalize 1, it means that 
there is either advantage or disadvantage because 
the economy neither gains nor saves foreign 
exchange through domestic production 
(Zainalabidin et al., 1992). 
 
2.2. Net economic benefit (NEB) 
NEB refers to the difference between the gross 
value of output and the total costs of all input 
(traded and non-traded intermediary and primary 
inputs). The difference is valued in economic 
prices; namely, border and shadow prices-hence the 
term net economic benefit, which essentially refers 

to the economic surplus generate in production. 
The formula is expressed as follows: 
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Where:- 

=iNEB
Net economic benefit per unit of 

commodity; 

,ija
 1 to k, = coefficients for traded inputs; 

,ija
k +1 to n = coefficients for domestic 

resources and non traded intermediary    
inputs; 

=jv
 shadow (social) price of domestic resource 

or non traded input; 

=b
jP

 border (social ) price of traded input; 

=b
iP

 border (social) price of traded output. 
 
A comparative advantage exists in production of a 
commodity when NEB >0 or positive NEB. A 
comparative disadvantage exists when NEB is 
negative and NEB=0 is neutral 
advantage/disadvantage (Gittinger, 1984). 
 
2.3. Indicator of government intervention 
The magnitude of government intervention through 
incentives provides the direction and intention of 
the government efforts in shaping the industries. 
For the production of livestock, it is important to 
consider not only the intervention in the output 
market but also the effect of intervention in the 
major inputs which constitute the most significant 
portion of the cost of production. Two indices were 
used to determine the impact of government 
intervention policies on domestic production. 
These indices are nominal protection rate and 
effective protection rate. 
 
2.1.1. Nominal protection rate (NPR) 
Specifically, the NPR measures the rte by which 
the domestic price of the final output received by 
the producer deviates form the world or border 
price of comparable product, where such a product 
is not subject to quantitative restriction. The NPR 
can be stated as follows: 
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i    = domestic (financial) price of commodity i 
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Pb
i    =Border price of commodity i (foreign i price 

multiply by SER) 
 
If NPR >1, this indicates positive protection, 
whereby domestic producers or intermediaries are 
receiving higher prices with intervention rather 
than without intervention. NPR<1 indicates that 
protection is negative. 
 
If NPR = 1, the structure of protection is neutral. 
Producers, intermediaries, and consumers are 
facing domestic prices that are equal to the border 
prices (import price) they would have faced 
without intervention. 
 
NPR measures only the effects of intervention on 
the price of livestock products. It does not measure 
the effects of intervention on the tradable inputs 
that go into livestock production. Thus, the 
effective protection rate (NPR) indices makes up 
for the deficiency in NPR by capturing the extent to 
which policies in the product market cause value 
added to differ from what it would be in the 
absence of such policies. 
 
2.3.2. Effective protection rate (EPR) 
Government pricing policy often affects the prices 
not only of outputs but also of inputs into 
production. By calculating EPR, it is an attempt to 
capture the incentive impact of policy on 
production structure. It therefore views the rate of 
protection in terms of the value added to the 
commodity concerned. The formula for the EPR is 
as follows: 

100
V

VV
EPR b

a

b
a

d
a

i ×
−

=
 

Where: EPRi = effective protection rate of 
commodity i 

=d
aV

 value added in domestic prices of 
commodity i 

=b
aV

 value added in border prices of 
commodity i If EPR > 0 indicates positive 
protection, whereby domestic producers are 
receiving greater return to their resources with 
given intervention (producers would not stay in 
business unless they are being subsidised by the 
government to remain in an unprofitable business).  
If EPR<0, it means that either value added in 
domestic price is negative or value added in border 
price is negative (the economy is losing foreign 
exchange by domestic production of the 
commodity, as the cost of traded inputs exceeds the 
gross value of output). If EPR = 0, then the 
structure of protection is neutral. Producers are 
neither favoured nor discriminated. 
 
 

3. Methodology 
 
The government encourages farming by 
distributing lands and giving advice on new 
production techniques, in particular modern 
irrigation methods. The area under cultivation has 
increased, followed by an increase in production. 
However, restriction on water resource was 
imposed because of depleted freshwater reserves 
and underground aquifers. Increased salinity in 
both soil and water limited the production of crops 
particularly vegetables which are very sensitive to 
saline. Thus, there continues to be dependence on 
imports as a second strategy for food sufficiency, 
since the present methods of production makes the 
imported food cheaper than home grown produce. 
This situation is still a major cause for concern 
because from the balance of payments point of 
view the country is losing foreign exchange. (the 
total payment of importing vegetables and fruits in 
2000, 2001, 2002 and 2003 was about R.O. 39.2, 
R.O. 46.4, 54 and R.O. 59.1 million respectively).  
 
In addition, Sultanate of Oman is a member of the 
Gulf Cooperation Council (GCC), Great Arabic 
Free Trade Area (GAFTA) and World Trade 
Organization (WTO). It is expected to decrease 
distortions in the international market for 
agricultural products, and the cheaper cost products 
in the international market are expected to be 
higher. This suggests that the trade liberalization 
policy on agricultural product will increase the 
world supply and it therefore will lead to a decrease 
in the wholesale price. The question that forms the 
focus of this study is, to what extent does the 
government intervention policy affecting the status 
of vegetables production in Oman; consequently, 
policy makers in Oman must decide whether to 
increase domestic vegetables production thereby 
reducing the dependency on imports, or whether to 
remain a net importer. This strategy will contribute 
towards economic efficiency and food sufficiency 
and ensuring security goals. Thus, if domestic 
farms can produce vegetables that are capable of 
competing with imported products, the country 
could save a substantial amount of foreign 
exchange through import substitution. At the same 
time in the long run, the country could export the 
surplus of these products and earn additional 
foreign exchange. By substituting import and 
promoting export, it is possible for the country to 
reduce its current account deficit. Thus,  the aim of 
this study is to  estimate the government 
intervention and protection rate on vegetables by 
means of Nominal Protection Rate (NPR) and 
Effective Protection Rate (EPR) to examine the 
impact of the government policy on the promotion 
of efficiency. 
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The study on the government intervention of 
certain vegetables production is vital for sound 
development planning and program 
implementation. So far, no such study on the 
Omanis economic condition has been conducted. 
The government intervention such as tariff and 
quota can change  the competitiveness of the 
production of any commodity in the international 
market. Alternatively, the competitiveness of a 
commodity can be measured by comparing the 
social cost of earning or saving foreigner exchange 
from exporting or importing a unit of that 
commodity. Therefore in order to measure the 
extent of government intervention in the production 
of the selected vegetables production crop through 
incentives provided to the industry, two measures 
were used: nominal protection rate (NPR) and 
effective protection rate (EPR) (Scandizzo and 
Bruce, 1980; Schiff and Valdes, 1992; Masayoshi 
and Takehiko 2001; Zainalabidin et al., 2003). 
Additionally, the domestic resource cost (DRC), 
net economic benefit (NEB) and resource cost 
ration (RCR) were used to measure the 
competitiveness of the industry in saving foreign 
exchange. These criteria have been used widely in 
comparative advantage studies by different authors 
for various agricultural commodities in the Asian 
region (Gonzales 1984; Hoey et al., 1989, Mad 
Nasir, 1992; Zainalabidin et al., 1992; Zhong 
Funing et al., 2000; Chen Chunlai, Findly c., 2001). 
 
3.1. Data and scope of analysis 
The data were used in this study are secondary 
data, which were collected from viruses scourers of 
data such as Ministry of Agriculture and Fisheries, 
Ministry of National Economy and COMTRADE. 
There are six vegetable crops were subjected to this 
study which are tomatoes, cucumber, pepper, 
watermelon, melon and cabbage between 2000 and 
2004.  
 
At farm levels there were two major data recorded 
for intermediate and primary inputs. The 
intermediate data recorded were for seeds, 
fertilizers (organic and chemical), insects white 
cover, electricity and pesticides. While the primary 
inputs were labor, land, hired machinery and 
capital. The data were in terms of quantity and 
value cost for each crop per acre. Additionally, 
outputs were recorded to obtain the average total 
production in tone/acre. Generally, individual 
farms computed the results based on production 
data on costs and returns of the farming in order to 
derive at an average assessment on costs and 
returns of all individual crops. 
 
The wholesale prices of local and imported 
vegetables were collected from the department of 
agricultural marketing in the Ministry of 
Agriculture and Fisheries. These data were used to 

monitor the stability of the market prices in the 
local market. These daily raw data records were 
collected from 2000 until 2004 for the crops 
involved in the study. The annual mean prices for 
each year (2000 to 2004) were computed through 
the calculation and computation of DRC.  
 
In addition, the international prices of whole 
agricultural inputs and outputs from 2000 to 2004 
were collected from the COMTRADE website to 
be used in the comparative advantage computation. 
These items were inputs materials such as seeds, 
fertilisers, insecticides, insect white covers and 
others. Other services such as tractors and fuel 
were also collected. In addition, international prices 
per kilogram of vegetables. International prices 
were transferred from USD to Rial Omani by using 
the Official Exchange Rate. 
 
Basically the compilation of revenue and 
production cost and trading cost profiles collected 
from the farm and post-farm respectively was in 
the financial prices or values as previously 
discussed. These financial values need to be 
converted into economic values prior to DRC 
calculations. Conversion factors (CF) were used to 
convert the financial to economic values. The costs 
were further categorized into their domestic (non-
tradable) and foreign (tradable) components for 
calculating DRC. 
 
4. Results and Discussion  
 
4.1. Financial and economic analysis 
The analysis of private profitability in table 1 
showed that in general the vegetable crops 
performed positively and this study finds out that 
Producers of vegetables were capable of generating 
profit under the current situation. Financially, 
among the vegetables, the highest average profit 
recorded was for cucumber production at R.O. 
0.159/kg followed by melon (R.O. 101/kg), pepper 
(R.O. 0.093/kg), cabbage (R.O. 0.082/kg), 
tomatoes (R.O. 0.73/kg) and watermelon (R.O. 
0.071/kg) with total profit per acre of R.O. 
1,599.28, R.O. 1,015.80, R.O. 751.36, R.O. 916.70, 
R.O. 1,382.95 and R.O. 980.15 respectively.  The 
Economic cost of vegetables production at farm 
level is presented in table 2, economically 
vegetables are appeared to be highly comparative 
as all crops considered in this investigation had 
highly favourable economic returns. Positive 
protections exist in the commodity markets. Since 
the degree of difference in the social profitability 
was varied among crops, the study concluded that 
cucumber had the highest economic return per 
kilogram produced of R.O. 0.136 (R.O. 
1,363.57/acre) followed by melon R.O. 0.100 (R.O. 
1,015.03/acre), pepper R.O. 0.096 (R.O. 
775.89/acre), cabbage R.O. 0.061 (R.O. 
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681.61/acre), tomatoes R.O. 0.056 (R.O. 
1,060.68/acre) and watermelon R.O. 0.0.53 (R.O. 
722.81/acre) respectively due to high wholesale 
price per kilogram compared with the economic 
cost of production.  
 
4.2. Government intervention measures 
The estimate of the government protective 
intervention on vegetable production in period 
under consideration is shown in Tables 3 and 4, it 
concludes that the NPR (difference between 
domestic price and border price) of vegetable  
production under the import substitution ranged 
between 11% and 39%. This means that the current 

policy gave positive protection to domestic 
producers, due to the higher local price of these 
local products compared with world price. 
Additionally, the EPR of vegetables production are 
showed that the value added are more than what it 
would have been in the absence of government 
intervention by 129% (tomatoes), 116% 
(cucumber), 92% (pepper), 132% (watermelon), 
100% (melon) and 130% (cabbage). This indicator 
shows the extent to which policy in the product 
market cause observe value added to differ from 
what it would have been without policies that 
change price in factor market. 

 
Table 1: Nominal Protection Rate (NPR) of Vegetables 

Description Crops 
Tomatoes Cucumber Pepper Watermelon Melon Cabbage 

Domestic Price  (Pd) 0.127 0.222 0.195 0.126 0.190 0.121 
Border Price      (Pb) 0.097 0.182 0.176 0.092 0.164 0.090 
NPR= ( Pd - Pb/Pb) X 100 31% 23% 11% 39% 16% 33% 

 
Table 2: Effective Protection Rate of (EPR) of Vegetables 

Description Crops 
Tomatoes Cucumber Pepper Watermelon Melon Cabbage 

Domestic Price  (Pd) 0.127 0.222 0.195 0.126 0.190 0.121 
Border Price      (Pb) 0.097 0.182 0.176 0.092 0.164 0.090 
Financial Value of Tradable Inputs  (Vd ) 0.049 0.056 0.091 0.049 0.081 0.032 
Economic Value of Tradable Inputs (Vb ) 0.034 0.037 0.064 0.032 0.054 0.022 
Financial Value Added (Pd - Vd ) 0.078 0.166 0.105 0.077 0.109 0.088 
Economic Value Added (Pb - Vb ) 0.063 0.144 0.111 0.059 0.109 0.068 
EPR = {(Pd - Vd )/ (Pb - Vb )}X100 129% 116% 92% 132% 100% 130% 

 
Table 3: Comparative Advantage of Vegetables Crop Production under Import Substitution Regime 

Description Crops 
Tomatoes Cucumber Pepper Watermelon Melon Cabbage 

RCR 0.29 0.15 0.38 0.29 0.20 0.28 
DRC 0.17 0.07 0.14 0.57 0.54 0.16 
NEB 0.056 0.136 0.096 0.053 0.100 0.061 

 
Table 4: Financial Cost of Vegetables Production at Farm Level 
 
Inputs 

Crops 
Tomatoes Cucumber Pepper Watermelon Melon Cabbage 

Intermediate InputSeeds 113.49 53.13 55.59 59.55 51.94 8.23 
       Fertilizers 130.81 88.33 101.97 149.55 247.64 70.46 
       Pesticides  157.75 78.58 33.24 101.85 135.09 22.67 
       Plant White Cover 110.46 110.46 110.46 110.46 110.46 0.00 
       Electricity 41.45 16.41 43.17 19.97 20.94 17.72 
       Pollens 0.00 0.00 0.00 0.00 0.00 0.00 
       Organic Manure 21.59 21.59 21.59 21.59 21.59 21.59 
Primary Input       

       Labour   310.62 137.61 345.56 152.90 206.42 168.20 
       Hired Machinery  17.93 9.89 3.90 16.90 7.70 9.31 
       Working capital  97.57 96.01 93.18 92.41 81.05 100.57 
       Land  15.97 15.97 15.97 15.97 15.97 15.97 
Total cost/Acre 1017.64 627.98 824.64 741.16 898.79 434.71 
Total cost/kg 0.054 0.063 0.102 0.055 0.089 0.039 
Output/ Acre 18,860.31 10,045.84 8,054.40 13,571.23 10,119.13 11,200.84 
Domestic Price (R.O. /kg)  0.127 0.222 0.195 0.126 0.190 0.121 
Profit (R.O. /Acre) 1,382.95 1,599.28 751.36 980.15 1,015.80 916.70 
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Table 5: Comparative Advantage of Vegetables Crop Production under Import Substitution Regime 
Description Crops 

Tomatoes Cucumber Pepper Watermelon Melon Cabbage 
RCR 0.29 0.15 0.38 0.29 0.20 0.28 
DRC 0.17 0.07 0.14 0.57 0.54 0.16 
NEB 0.056 0.136 0.096 0.053 0.100 0.061 

 
Conclusion 
 
It appears that, the policy of the government 
intervention toward vegetables production in 
general has made minimal impact to the domestic 
production. Through this policy, a wedge between 
domestic price and border price give positive 
protection to domestic producers of vegetables 
ranged between 11percent and 39 percent. This 
means that the current policy is favoured for 
producer. The combined effects of government 
intervention in both the output and input markets 
indicate a very high effective protection rate for 
vegetables production. The EPR ranged between 92 
percent and 132 percent. This means that the value 
added is more than what it would have been in the 
absence of government intervention. The concern is 
whether the current intervention policy can be 
sustained and to what extend the degree of 
comparative advantage could be maintained. Thus, 
it suggested that the government should give 
attention to this policy to preserve the level of 
comparative advantage of these crops in post farm 
gate level. 
 
The result of comparative advantage measures 
showed that the Sultanate of Oman had a 
comparative advantage in vegetables production 
and enable import substitution. This means that the 
Sultanate of Oman enjoys the comparative 
advantage of producing these crops and could save 
or earn foreign exchange by emphasising on local 
production. Therefore, it recommended that the 
government should strongly promote and 
encourage farmers to expand the production of the 
whole vegetables (cucumber, melon, cabbage, 
watermelon and tomatoes, and pepper) discussed in 
the study.  
 
The selected Vegetables crop in this study 
represented an efficient use of Oman’s resources at 
farm level in the period under consideration. Thus, 
it recommend that the farm management practices 
needs to be improved and upgraded in order to 
understand the optimum production potential of the 
vegetable sector. These improvements should 
include the appropriate handling of recommended 
inputs and proper post harvest processing activities, 
therefore as to determine the viability of diverse 
crops that are well adapted to local conditions. 
Also, it recommended that a strategic action plan 
should be constructed that focuses on the 
enhancement of the efficiency, productivity and 

competitiveness of vegetables crops in the 
Sultanate of Oman. 
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