
In recognition of the relation-
ship between nutrition, agricul-
tural science and market forces, 
the development community 
is moving toward increasingly 
integrated value chain devel-
opment programming. Prac-
titioners now must include 
nutritional considerations into 
core agricultural development 
work and measure nutritional 
impact. This fact sheet is pro-
duced as part of ACDI/VOCA’s 
ongoing learning agenda. It 
is one in a series designed to 
be a practical and informa-
tive resource for staff on the 
nutritional value of crops and 
on leverage points within the 
value chains for maximizing 
nutritional impact. 

Introduction

Rice is the primary staple 
food of many sub-Sa-
haran African countries. 

It is the largest single source 
of calories in many West Afri-
can countries (including Côte 
d‘Ivoire, Guinea, Guinea Bis-
sau, Liberia, Senegal and Sierra 
Leone),1 and while many do-
mestic rice industries struggle 
to compete on price and taste 
with imports, rice—grown 
commercially and for subsis-

tence—is important for its 
impact on economic growth 
and food security as well. Not 
surprisingly, rice was selected 
as a value chain of national 
focus by over half of the Feed 
the Future priority countries, 
including Ghana, Kenya, Mali, 
Senegal, Tanzania and Mozam-
bique. However, milled rice has 
relatively low nutritional value, 
and processing methods can 
greatly influence the amount 
of nutrients retained in the 
end product. Thus, a nutrition-
sensitive approach to the rice 
value chain is very appropriate, 
as market development without 
such a perspective may achieve 
economic benefits but leave 
nutritional benefits uncertain.  

This fact sheet identifies the 
nutritional profiles of different 
types of rice and recommends 

ways to improve nutritional 
benefits at various stages of 
the rice value chain. Strate-
gies to increase the nutritional 
benefits of rice-based diets can 
play an important role in alle-
viating undernutrition in rural 
households, especially among 
women and children.

Rice—or any grain eaten 
alone—cannot supply all of 
the nutrients necessary for 
adequate nutrition. Micronutri-
ent deficiencies are common 
in rice-consuming regions 
when rice makes up most of 
the daily diet. Animal products 
and fish are useful additions 
to a rice-based diet as they 
provide large amounts of high-
quality protein and micronutri-
ents. Legumes such as beans, 
groundnuts and lentils are also 
nutritional complements to a 
rice-based diet and help to 
complete the protein profile.3 
Nuts and seeds are rich in 
energy, protein, antioxidants, 
vitamins and minerals, and are 
a good source of omega-3 fatty 
acids (an essential fatty acid). 
And vegetables are an excellent 
source of vitamins, minerals and 
antioxidants. They supply the 
vitamin C, B vitamins and miner-
als that are lacking in a rice diet. 
See Table 1 for profile.
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Nutritional Consider-
ations in a Rice Value 
Chain System
Agriculture practitioners often 
focus on increasing a crop’s 
nutritional benefits through 
production-level interventions, 
yet many additional opportuni-
ties arise when a crop is viewed 
in the context of the broader, 
integrated systems (such as in-
puts, support services, market-
ing, production, storage, etc.) 
that form the entire value chain 
system. A simple value chain 

representing rice’s path “from 
farm to fork” is shown below 
with sample interventions 
to improve nutrition at each 
stage. Some of these examples 
are discussed in greater detail 
in the text that follows.  

Note: A comprehensive nutri-
tion-sensitive, value chain sys-
tem approach to development 
considers the nutritional impact 
of bottlenecks in the enabling 
environment (e.g., import/ex-
port bans, price controls, food 
safety standards), support ser-
vices (e.g., transport, finance, 

packaging, etc.) and the nature 
of linkages, relationships and 
governance in the value chain 
system. This is represented in 
the graphic below, but because 
this is introductory fact sheet 
is intended for application in a 
diverse array of market environ-
ments, ACDI/VOCA has target-
ed the discussion that follows 
along the core value chain 
path. For more information on 
the value chain approach, see 
http://microlinks.kdid.org/vcwiki. 

See Figure 1, below.

Figure 1: Nutritional Considerations in a Rice Value Chain System



Input Supply
Linkages with Input Suppliers: 
Many agricultural value chain 
programs target inefficiencies 
in input supply systems; At 
the same time, practitioners 
can educate rural agents and 
retailers about improved rice 
varieties, such as those profiled 
below. At demonstration plots 
or “field days,” input suppli-
ers can also demonstrate the 
dual agronomic and nutritional 
benefits of rotating and inter-
cropping rice with legumes, 
fish or vegetables (for example, 
see Production below). Where 
improved or biofortified seeds 
are available, practitioners can 
facilitate linkages between 
input companies and bioforti-
fied seed suppliers so they can 
begin stocking the product and 
receive training.  

Hybrid and Biofortified 
Seeds: Several types of im-
proved seed varieties have 
emerged in recent years: 

 » Hybrid varieties: New Rice 
for Africa (NERICA), for 
example, is a product of 
hybridization between the 

cultivated rice species of 
Africa and Asia. It combines 
the local-stress adapta-
tion of African rice with the 
high-yield potential of Asian 
rice. NERICA is more dis-
ease resistant and fertilizer 
responsive. There are now 
18 upland varieties and 60 
lowland varieties. Another 
hybrid variety NERICA is the 
makassane variety in Mo-
zambique, which is resistant 
to bacterial leaf blight and 
blast. The variety produces 
a long grain and has a 
higher milling recovery rate.

 » Vitamin A-biofortified 
variety: Golden Rice is a 
genetically engineered, 
yellow-orange rice grain 
that contains beta-carotene 
(a plant form of vitamin A). 
Breeding of varieties suit-
able for Asia is underway, 
but they are not yet avail-
able in Africa. 

 » Zinc-biofortified variety:  Zinc 
Rice is being developed by 
Harvest Plus, and is to be re-
leased in 2013. Zinc Rice con-
tains high level of zinc and is 
disease and pest resistant. 

Production
Rotation Planting4: Legumes 
complement cereals like rice in 
both production and consump-
tion. During the production 
cycle, legumes improve soil 
fertility and require less water 
than cereals. Their rotation 
with cereals also helps con-
trol diseases and pests. Rota-
tion between beans/peas and 
upland rice is more common, 
while rotation with lowland rice 
is also possible. Many vegeta-
bles, such as pepper, carrots, 
garlic, onion and melons, can 
rotate with rice. In addition, 
rice-growing areas may con-
sider rotating with oilseed, nuts 
and vegetables. Planting these 
nutritious crops with rice not 
only helps soil conservation, but 
also provides households with 
access to diverse food options.

Intercropping with Fish5,6: 
Fish can be raised in fields 
with lowland rice; this is widely 
practiced in Asia and in some 
countries in Africa, Areas for 
intercropping should have a 
consistent water supply; be 
free from excessive flooding; 
and be in a fertile area. In a 

Macronutrients Micronutrients

Rice is low in fat and provides mainly carbohydrates for 
energy. The protein level of rice is the lowest among the 
cereals. Furthermore, it is deficient in some essential 
amino acids (including lysine) and contains an excess 
amount of other amino acids that negatively influence 
the body’s protein utilization. 

Unmilled rice is a good source of thiamine (vitamin B1), 
riboflavin (vitamin B2), niacin (vitamin B3) and dietary fi-
ber.  However, these B vitamins and other micronutrients 
are lost when rice is milled and/or polished (e.g., white 
rice and broken rice) due to the loss of the bran layer. 
These nutrients are retained in brown and parboiled rice. 
See table below for additional information. Rice is not a 
good source of iron, zinc and vitamin A.2

Table 1: Nutritional Profile



rice-fish cropping system in In-
donesia for example, two strips 
are planted with rice, while two 
strips are left empty for fish. 
Fish is high in omega-3 fatty 
acid (an essential fatty acid), 
quality protein, vitamins (A, D, 
E and K ) and minerals. Animal 
proteins supply iron, zinc, fo-
late and vitamin B12, and have 
a complete protein superior to 
plant protein in terms of qual-
ity and digestibility. Fish can 
be fed maize, rice, pig manure 
and chicken manure, so farms 
practicing integrated farming 
techniques can utilize all farm 
resources for greater cost ef-
fectiveness. 

Improved production tech-
niques: Low rice yields con-
strain availability, affect food 
security and reduce competi-
tiveness. Through improved 

production techniques that 
lead to higher yields, farmers 
have greater means to pur-
chase additional foods to com-
plete a balanced diet. More 
efficient production practices 
can lead to savings in produc-
tion costs such as inputs and 
labor, allowing farmers, espe-
cially women, to devote more 
time and money to other activi-
ties such as child care and meal 
preparation. One example of 
an improved production tech-
nique is system of rice intensi-
fication (SRI), which was devel-
oped in Madagascar 25 years 
ago and is now being adopted 
throughout the continent. SRI 
is a set of farming practices 
that increase the productivity 
of irrigated rice by changing 
the management of plants, 
soil, water and nutrients.7,8 For 

example, SRI involves careful 
planting of young seedlings 
(8–12 days old) one by one and 
widely spaced (25 cm or more); 
keeping the soil moist but 
well-drained and well-aerated; 
and adding compost or other 
organic material to the soil as 
much as possible. Successful 
applications of SRI have shown 
that farmers can raise their 
paddy yields by 50–100 percent 
or more while using fewer farm 
inputs, especially water. 

Processing 
Processing has a big impact 
on the nutritional value of rice, 
as mentioned under the nu-
tritional profile above and as 
illustrated in the table below. 
Brown and parboiled rice have 
the highest nutritional value.  

See Table 2, below.

Brown Rice Parboiled Rice Milled Rice

Other names Whole-grain, unmilled rice, 
some country rice 

Golden rice (different from 
the bioteched variety)

White rice, broken rice, pol-
ished rice, butter rice

Processing 
and storage 

Only hull is removed; nutritious 
bran layer is kept; not good for 
long-term storage

Soaked, pressure steamed, 
milled, steam dried and de-
hulled. Bran layer and other 
components are commingled

Hull and bran layer are re-
moved by milling and further 
polishing

Nutritional 
values

High 

B vitamins and fiber are retained

Medium 

B vitamins lost during steaming

Low (if not enriched or fortified) 

B vitamins and fiber are lost

Regional pref-
erences

Senegal Nigeria, Northern Ghana, 
Liberia 

 May vary from household to 
household

Cooking Hard Easy Easy

Potential in-
tervention

More efficient cooking equip-
ment/methods

Improve parboiling technique 
(steaming) to minimize vita-
min loss; improving soaking 
method to reduce aflatoxin risk

Enrichment/fortification

Table 2: Processing Overview 9



Fortifying rice10: In more- 
developed commercial systems, 
rice can be fortified, although 
rice fortification is relatively 
expensive compared to fortifi-
cation of other products (e.g., 
flour, oil). This is not because of 
the cost of micronutrient fortifi-
cants themselves, but because 
of the costs associated with the 
production process, including 
the synthesis of artificial ker-
nels or the coating process of 
natural kernels. Further study on 
consumer preferences of forti-
fied rice also needs to be con-
ducted. Four technologies are 
used to fortify rice11: 

 » Coating, the most com-
mon of the technologies 
in developing countries, 
involves coating rice kernels 
with a fortified spray that 
forms a premix that is then 
blended with polished rice. 
Initial investment in a coat-
ing facility is approximately 
$300,000.

 » Cold extrusion, similar to 
the process used to manu-
facture pasta, produces 
rice-shaped simulated 
kernels out of dough made 
of rice four, a fortificant mix 
and water.

 » Hot extrusion is similar to 

cold extrusion, but the ad-
dition of heat to the process 
results in fully or partially 
pre-cooked simulated rice 
kernels that look more like 
real rice.

 » Dusting, practiced only 
in the United States, in-
volves dusting polished rice 
grains with powder from a 
micronutrient premix. The 
rice must then be specially 
cooked to avoid excessive 
amounts of water that strip 
off nutrients

End Market  
Consumer Awareness: Behavior 
change among consumers will 
increase acceptance of and famil-
iarity with more nutritious variet-
ies and processed forms of rice. 
Households must also under-
stand the importance of consum-

ing diverse, nutrient-rich food 
that is grown in gardens rather 
than selling all of it for cash. 

Demand Creation: Linked to 
consumer education, practitio-
ners can work with companies to 
create demand for fortified and 
diverse local foods through nu-
trition education and marketing.

Product Diversification: Prac-
titioners can support the com-
mercial ambitions of businesses 
interested in fortified rice prod-
ucts and support the develop-
ment of market channels for 
broken grains such as rice flour, 
which is easier to fortify, or lo-
cally produced enriched rice.

Key Recommendations
Eating a diverse diet is very 
important for households 
following a rice-based diet. 
It improves nutritional status, 
and diversified production and 
processing strategies reduce 
risk for smallholder farmers and 
improve market opportunities. 
Agricultural development proj-
ects should highlight this dual 
benefit of diversification in both 
production and consumption and 
consider the entire value chain 

Fish Farming
Historically, fish farming has focused on raising large fish for sale outside the 
farming communities. Managing the balance between farming large fish for 
sale and small fish for household consumption should be a priority. Some 
surveys found that dishes made from small fish were more equitably shared 
among household members than dishes made from large fish; thus, small 
fish have a larger impact on household nutrition.

Demand Creation

Consumers in urban Guinea preferred imported white rice over the locally 
produced parboiled variety.  To increase demand for domestically produced 
rice, retailers created a marketing campaign targeted at raising consumer 
awareness of the superior nutritional value of parboiled rice.  While it tastes 
different and takes longer to cook, parboiled rice has higher vitamin con-
tent than white rice and is beneficial for diabetics, as it takes longer for the 
body to convert to blood sugar. The nutritionally linked marketing cam-
paign helped change consumer perceptions around domestic rice (espe-
cially that of female caretakers) and increased demand. 
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system in designing interven-
tions. Critical messages from this 
fact sheet include the following: 

Rice contains few micronutri-
ents and low-quality protein; 
therefore it should be con-
sumed with proteins such as 
legumes, fish or other animal 
products to provide a balanced 
nutritional profile. 

 » Rotating rice with legumes 
improves soil quality, and 
in some environments fish 
can be grown in swamp rice 
fields. The household can 
improve its nutritional status 
by eating these crops, and 
increase income by selling 
some of them.

 » Most micronutrients are 
lost during processing (e.g., 

milling, polishing) of white 
and broken rice, however 
brown and parboiled rice 
retain those nutrients.

 » Improved processing 
techniques, such as rice 
fortification and improved 
parboiling, can add value to 
commercial product and im-
prove the nutritional value 
of rice for consumers.

 » Producer and consumer ed-
ucation is key to increased 
consumption of nutritious 
foods, but consider the 
roles other market actors 
(e.g., input suppliers, re-
tailers, etc.) can play—and 
their incentives for doing 
so—in education and be-
havior change.

ACDI/VOCA is an economic development organization that fosters 
broad-based economic growth, raises living standards and creates vibrant 
communities. ACDI/VOCA has worked in 145 countries since 1963.

» Visit us at www.acdivoca.org.

Ultra Rice

PATH recently developed the 
Ultra Rice simulated grain us-
ing extrusion technologies; it 
now licenses that technology to 
commercial partners. Ultra Rice 
is high in vitamin A, and is mixed 
with white rice—typically at a 1 to 
100 blend ratio—resulting in forti-
fied rice that is nearly identical to 
unfortified rice in smell, taste and 
texture.12


