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Abstract 
 

Background 
Rwanda has made extraordinary progress since the genocide of 1994 in which 
800,000 people lost their lives. The country is now largely at peace and its economy 
has been stable and growing by 7.3% a year since 2006 (The World Bank, 2011). 
Despite this, 60% of the population live on less than US$1 a day.  
 
Burera district is one of the poorest in the country. The prevalence of wasting 
(children with a z-score of weight-for-height of less than -2) is low at 2.9%, which is 
not of public health significance.  The prevalence of stunting (children with a z-score 
of height-for-age less than -2) is 52%, which is classified by the World Health 
Organization (WHO) as a severe public health problem (WFP, 2009). Although being 
stunted does not present a high risk of dying, studies have shown that stunted 
children are vulnerable to infection and may experience impaired development of 
the brain (Victoria et al., 2008).  
 
There are several reasons for the prevalence of stunting in Burera such as poor child 
care and feeding practices, poor access to health care and insufficient sanitation. 
Research also suggests that, due to poverty, diet diversity is poor with insufficient 
consumption of micronutrient rich foods. Sweet potatoes, Irish potatoes and beans 
are the main staples in the district, whilst dodo leaf and onion are grown in kitchen 
gardens for consumption.  
 
Objective 
The aim of this analysis was to assess the degree to which economic constraints 
might prevent households in the northern highland district of Burera from having 
access to a nutritious diet.  The analysis was also used as a Cost of Diet training 
programme.  The data collection and analysis set out to answer the following 
questions: 
 
 What is the cost of a nutritionally adequate diet for a typical household in 

Burera? 
 What nutrients have the greatest influence on the cost of a nutritious diet? 
 Are there any neglected or underutilised foods that could decrease the cost 

of a nutritious diet? 
 How affordable is the diet for a typical household in different wealth groups? 

 
In addition, the cost of diet software was used to assess how nutrition, food security 
and social protection interventions might contribute to improved access to a 
nutritious diet by households. 
 
Methods 
A market and dietary pattern survey and focus group discussions were conducted in 
Kirambo, Mucaca, Kinyababa, Kibuye, Butaro and Gitanga markets. The market price, 
seasonal availability and consumption patterns of local foods was collected. With 
these data, three diets were created using the Cost of Diet software: energy only, a 
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minimum cost nutritious diet (MNUT) and a locally adapted, cost optimised 
nutritious diet (LACON). These were compared with income data from the 
Household Economy Analysis (Save the Children, 2011), to estimate the affordability 
of a nutritious diet at the household level by wealth group. 
 
Results 
The estimated minimum amount of cash that a family of 6, including a child aged 12-
23 months, would need to be able to purchase this diet from the market is between 
1,277-1,576 RWF/d and includes 15 of the 83 foods known to be eaten by people in 
Burera.  This diet is 2.5 times more expensive than the energy only diet and 1.5 times 
more expensive than the MNUT diet. 
 
To illustrate the possible range in the cost of the diet, a CoD/HEA family and two 
other families were created to cover the highest and lowest energy needs for 
families of between 5 and 9 members. This indicates that the annual cost presented 
could vary from as little as 454,500 RWF to 737,400 RWF depending on the 
household composition.    
 
The composition of the diet identified soya beans and yoghurt as inexpensive 
sources of protein; avocados as a good source of fat needed both for energy and to 
absorb fat-soluble vitamins; dodo leaves, often grown in kitchen gardens, as an 
important source of β-carotene, a precursor of vitamin A, and folate, which is 
needed to make red blood corpuscles and prevent neural tube defects in pregnant 
women; avocados, soya beans and yoghurt provide a large proportion of the water 
soluble B-group vitamins; while soya beans also provide a large proportion of needs 
for iron, zinc and copper.   
 
In a diet that provides the recommended energy and nutrient needs of a 12-23 
month old, animal products contribute the greatest to the overall cost. Interestingly, 
for the rest of the family avocados and onions contribute the most to the cost of the 
diet because of the large quantities required.   
 
The Cost of Diet assessment identified that poverty is a possible constraint in 
improving the nutritional status of very poor and poor households in Burera. The 
cost of a LACON diet is 25% and 12% more than the very poor and poor’s total 
annual income respectively. When non-food expenditure is applied the cost of a 
LACON diet is 65% and 48% more than the very poor and poor’s total annual income 
respectively. These groups could potentially be unable to afford a diet that meets 
the recommended intakes for energy and nutrients.  
 
A total of 8 interventions were modelled; rearing poultry for eggs, breeding rabbits 
for meant, growing avocado trees, maize replacing sweet potato, adding 
micronutrient sprinkles to complementary foods for the child aged 12-23 months, 
replacing 50% of white sweet potatoes with orange flesh sweet potatoes, halving the 
price of small dried fish and applying the average prices of the major food groups to 
each of the constituent foods to see which are selected by the cost of diet software, 
presumably based on their nutritional value. 
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According to the software, selling 3 eggs a day for 300 days of the year could 
improve the affordability of the diet by  80% and 68% for the very poor and poor 
respectively. Keeping chickens to feed the family a portion of egg a day could result 
in a 6-10% reduction in the daily cost of the diet depending on the season. Selling 
two rabbits a week could improve the affordability of the diet by 8%, whilst 
consuming a portion a rabbit a day could result in a 6-13% reduction in the daily cost 
of the diet. Growing avocados to produce one portion a day could result in a 4-7% 
reduction in the daily cost of the diet, whilst replacing 50% of sweet potato with 
maize increases the diet by 4-43% depending on the season.  
 
A sprinkles intervention targeted at 12-23 month old for 30 days continuously, 
during season 1 and season 3 could reduce the cost of the diet by 16% and 42% a 
day respectively. Replacing 50% of white flesh sweet potatoes with orange flesh 
sweet potatoes and halving the price of small dried fish only reduces the daily cost of 
the diet by 1%. Applying the average prices of the major food groups to each of the 
constituent foods removed yogurt and reduces avocado in the diet, replacing these 
foods with small dried fish highlighting this nutrient rich, but expensive food.   
 
Recommendations 
To ensure that the poorest households have sufficient resources to be able to act 
upon nutrition education messages, a nutritious diet must be made more affordable. 
The study found that micronutrient rich foods, particularly animal products and 
vegetables are the most expensive in the diet. Therefore policies and interventions 
are needed to increase the availability of these foods, reducing their market price. 
Interventions should be implemented at household, community and regional level in 
recognition that malnutrition is a result of many different interacting factors that 
occur at all levels of society. 
 
Small livestock, poultry and kitchen garden programmes are recommended where 
feasible to improve access to limiting micronutrients. When designing these 
interventions it is important that they do not negatively impact on women’s time to 
adequately care and feed themselves and their children. A micronutrient sprinkle 
supplementation programme during September to December should be considered 
to reduce the cost of the diet during the most expensive season.  
 
Social protection programmes such as cash transfers that reduce the economic 
constraints of obtaining a nutritious diet but also increase income in a sustainable 
manner through the development of livelihood opportunities should also be 
considered. Further research is required to determine what livelihood opportunities 
could be created.  
 
All interventions should be supported by nutrition education that advocates for 
infant and young child feeding practices and informs about nutritious but affordable 
foods such as avocados and soybeans. Hygiene and sanitation practices that 
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minimise the risk of illness in children should also be included in education messages 
to prevent the cyclical relationship between malnutrition and disease. 
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1. Introduction 
 

1.1 Rwanda 
Rwanda has made extraordinary progress since the genocide of 1994 in which some 
800,000 people lost their lives. The country is now largely at peace and its economy 
has been stable and growing by about 7% a year since 2006 (World Bank, 2011). 
Despite this growth, 60% of the population still live on less than US$1 a day, the 
bench mark of absolute poverty.  
 
Since 2005 there has been a significant improvement in the political will to prevent 
malnutrition in Rwanda.  Nutrition programming, particularly in the health sector has 
increased, leading to some improvements in a number of health and nutrition 
indicators such as breastfeeding practices, the prevalence of anaemia in women and 
children under 5y, and the coverage of vitamin A supplements given to young 
children (DHS, 2010) 
 
By early 2011 all 30 districts of Rwanda had been supported to develop their District 
Plans for the Elimination of  Malnutrition (DPEMs) with activities in three broad 
programme areas: maternal and child nutrition, community based nutrition 
programmes, and positioning nutrition in the social protection mechanism for 
Rwanda (Rwanda Bureau of Information and Broadcasting, 2011).   
 
1.2 Aim of the analysis  
The aim of this analysis was to assess the degree to which economic constraints 
might prevent households in the northern highland district of Burera from having 
access to a nutritious diet.  The analysis was also used as a Cost of Diet training 
programme.  The data collection and analysis set out to answer the following 
questions: 
 
 What is the cost of a nutritionally adequate diet for a typical household in 

Burera? 
 What nutrients have the greatest influence on the cost of a nutritious diet? 
 Are there any neglected or underutilised foods that could decrease the cost 

of a nutritious diet? 
 How affordable is the diet for a typical household in different wealth groups? 

 
In addition, the cost of diet software was used to assess how nutrition, food security 
and social protection interventions might contribute to improved access to a 
nutritious diet by households. 
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2. Overview of the Study Area 
 

2.1 Save the Children’s work in Burera District 
Save the Children, UK (SCUK) has been working in Rwanda since 1994 when the 
agency became involved in helping trace parents or relatives of children who had 
become separated from their families during the genocide. Since then SCUK has 
been active in several districts, improving healthcare practices, endorsing education 
and ensuring that government policies take full account of children’s needs.  
 
Work in Burera district started in 2007 with the development and implementation of 
a new health programme. This programme has focused on neonatal health, mothers’ 
nutrition, antenatal care and infant feeding practices such as exclusive breastfeeding 
for the first 6 months of life. Since 2007, Save the Children has rehabilitated 
maternity wards in five health centres in the district which has improved facilities 
where more than 3,000 women have given birth.  The agency has also provided 
training and resources to support district health teams to deliver healthcare and 
treatment to children.  
 
2.2 Introduction to Burera District  
In 2011 the Famine Early Warning Systems Network (FEWS NET) classified Rwanda 
into 12 livelihood zones. According to this classification Burera is the northern 
highland wheat and beans zone. The district, like the rest of the country, is densely 
populated with an estimated total population of 325,152 living in an area of 645 km, 
so about 500 people per square kilometre (National Agriculture Survey, 2008). The 
inhabitants of the district are predominantly rural (90%) and 53% are under the age 
of 15. As a result of the genocide, households headed by women account for 25% of 
families in Burera.  About a half (55%) of the population are able to read and write, a 
literacy level that is less than the average (71%) for Rwanda’s population (National 
Agriculture Survey, 2008; World Bank, 2009).   
 
2.2 Prevalence of undernutrition  
Data were not available for Burera district on all major nutrition indicators, so data 
for the Northern Province have been used.  
 
The prevalence of wasting (children with a z-score of weight-for-height of less than    
-2) is low at 2.9%, which is not of public health significance.  The prevalence of 
stunting (children with a z-score of height-for-age less than -2) is 52%, which is 
classified by the World Health Organization (WHO) as a severe public health problem 
(WFP, 2009).  Wasting is typical of acute undernutrition whereas stunting is thought 
to reflect both long term or chronic undernutrition plus an element of inter-
generational undernutrition, as small mother tend to give birth to small babies.  
Figure 1 shows the distribution of stunted children in Rwanda and highlights the 
seriousness of this issue in the district, compared with other areas of Rwanda.  
 
 
Figure 1.  The distribution of stunted children in Rwanda (WFP, 2009) 
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The basic causes of stunted linear growth are largely chronic undernutrition and 
repeated infectious diseases.  Although being stunted does not present a high risk of 
dying, studies have shown that stunted children are vulnerable to infection and may 
experience impaired development of the brain.  Stunted children may also enrol late 
in school, which could reduce their ability to complete their education.  These 
factors have negative consequences for a child’s education and productivity later in 
life (Victoria et al., 2008).  
 
A Comprehensive Food Security and Vulnerability Analysis and Nutrition Survey, 
conducted by World Food Programme (2009) identified possible causal factors for 
stunting. The analysis found that 59% of children in the poorest wealth groups were 
stunted compared with 43% in the richest groups (WFP, 2009).  
 
2.3 Micronutrient deficiencies 
The coverage of vitamin A supplements for children under the age of 5 is very high at 
92%, suggesting that deficiency should not be common. Another proxy indicator for 
vitamin A deficiency is the prevalence of pregnant women with night blindness: only 
2.9% of pregnant women in the Northern Province reported this problem, which is 
not of public health significance. 
 
According to the WHO, the prevalence of anaemia in the Northern Province is of 
severe public health significance as 51% of children and 30% of women are anaemic 
(DHS, 2008).  Only 4% of children were found to have been given iron supplements in 
the most recent Demographic and Health Survey (DHS, 2008).  Iron supplements are 
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often needed once exclusive breastfeeding has ended to ensure that a deficiency 
does not occur.  Sixty-three percent of women reported that they had not taken iron 
supplements during their last pregnancy, 26% took supplements for less than 60 
days, and less than 1% took supplements for 60 or more days (DHS, 2008).  As 
malaria is not common in Burera this suggests that anaemia may be largely due to a 
diet lacking vitamins and minerals such as iron, folic acid and vitamin B12.  
 
2.4 Infant feeding and care practices  
Although the findings of nutrition surveys suggest that nearly all the children in 
Burera (99%) are breastfed at some point during their infancy, only 30% are 
exclusively breastfed for the first 6 months of life as recommended by the WHO 
(WFP, 2009).  This means that 70% of children are given something else to drink or 
eat other than breast milk, a practice that increases the risk of diarrhoeal disease. 
The rates of continued breastfeeding are better as 90% of children at one year were 
still being breastfed (WFP, 2009). 
 
Diarrhoeal diseases are one of the leading causes of death among young children in 
developing countries because of the dehydration they cause and their contribution 
to malnutrition. The World Food Programme (2009) reported that children who had 
diarrhoea within 2 weeks prior to the survey were 1.3 times more likely to be 
stunted compared with those who did not (O.R. 1.29, 95% CI: 1.09-1.53). The 
Demographic and Health Survey (2010) reported that, nationally, 13% of children 
under 5 had suffered from diarrhoea 2 weeks prior to the survey. To combat the 
effects of dehydration, the WHO promotes the use of oral rehydration therapy (ORT) 
whilst increasing intakes of food and other drinks. In 2010, only 25% of children with 
diarrhoea were given this treatment (DHS, 2010). This may be due to a lack of access 
to health facilities as there is only one main hospital, 15 health centres and 7 health 
posts in the district. Furthermore, in 2008 the Demographic and Health Survey found 
that during bouts of diarrhoea, 42% of children were given more liquids, 15% were 
given the same amount of liquids, and 25 % of children were given less liquid during 
diarrhoea.  Also, 39% of children were given more food, 6% were given the same 
amount of food, 46% were given less food, and 2% of children were given no food at 
all.  Some of these practices are not ideal so training parents to make oral 
rehydration solutions from sugar, salt and clean water and teaching them to sustain 
children’s food intake during illness could help to prevent malnutrition. 
 
2.5 Hygiene and sanitation  
The main causes of diarrhoeal diseases are inadequate sanitation and poor hygiene. 
The World Food Programme (2009) reported that 82% of households in Burera were 
using safe drinking water. Although this is encouraging, sanitation practices need 
improvement as the majority of households (75%) continued to use latrines that 
were uncovered, open pits or bush. Furthermore 21% of mothers did not wash their 
hands with water and soap after using the toilet (WFP, (2009).  
 
According to the Global Atlas of Helminth Infections (www.thiswormyworld.org), the 
risk of soil transmitted helminths in Burera is very high. Mass distribution of 
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deworming tablets twice a year is recommended. Encouragingly, the WFP reported 
that 80% of children in the district had been dewormed (WFP, 2009).  
 
2.6 Household profiles and key economic characteristics 
The Household Economy Analysis (HEA), completed a month prior to this study 
divided the population of Burera into four wealth groups: very poor, poor, middle 
and better-off.  As shown in Figure 2, the HEA estimated that 16% of households 
were classified as very poor, 41% poor, 32% in the middle category and 11% were 
considered better-off. The typical household size did not differ substantially between 
the wealth groups: 6 members for very poor, middle and better off households and 7 
members for poor households (Household Economy Analysis, 2011).   
 
Interviews done during the HEA indicated that wealth and poverty in households are 
defined by access to land and livestock, and by ownership of assets.  
 
The very poor are a rural work-force, mainly employed in local agriculture, creating 
or maintaining hillside terraces, building houses and undertaking maintenance work 
in the seasons when there is little work in farming.  They have access to very little 
land and mostly consume what little food they grow. They do not own livestock and 
only have basic assets such as a hoe and an axe.  
 
The poor are also dependent upon wages for income. They own more land than the 
very poor and are able to consume and sell their crops and livestock.  
 
The middle wealth group also earn a substantial amount of their income from 
employment, however as they have more land and assets they are able to own large 
livestock such as a cow, which generates income through the sale of milk.  
 
Finally, the better-off group earn a living as farmers, selling crops and livestock, 
employing those in the lower wealth groups to tend to their land, and undertaking 
petty trade and land rental.    
 
Figure 2 shows the main characteristics of households in the district.  There is a lack 
of sustainable self-employment which is limited to selling firewood, fodder grasses 
and handicrafts.  In general the Household Economy Analysis (2011) described the 
district as a relatively self-contained, poor rural economy with little diversification of 
income or commercial dynamism. 
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Figure 2.  The characteristics of households in Burera District by wealth group 
 

 
Wealth 
group 

Percentage of 
the 

population 

Typical 
household 

Size 

 
Land area 
cultivated 

 
Livestock 
holding 

 
 

Assets 
Very poor 16 6 500 square 

metres 
0 Hoe, axe, machete 

Poor 41 7 1,658 square 
metres 

1 sheep,  
1 hen 

Hoe, axe, 
machette, 

cheapest radio 
Middle 32 6 3,266 square 

metres 
1 cow,  

1 sheep 
Hoe, axe, machete, 

bicycle, radio, 
mobile phone 

Better off 11 6 5,349 square 
metres 

1-2 cows,  
1-2 sheep 

Hoe, axe, machete, 
bicycle, radio, 
mobile phone, 
timber trees 

 
 
 
2.7 Food sources  
The total area of Burera district is 644.5 km2 (64,450 hectares) of mountainous 
terrain of which 50% is cultivated, 12% is planted and natural forest, 13% is lakes and 
marshland whilst the rest is rock or roads (Household Economy Analysis, 2011). 
Apart from a few fruit trees such as avocado, the land is almost exclusively used for 
annual field or seasonal crops such as sweet potatoes, Irish potatoes and beans 
which are the main staple foods in the district.  
 
The relatively high population density and growth rate and the underdevelopment of 
the agricultural sector have resulted in many small, semi-subsistence farms (WFP, 
2009). The World Food Programme (2009) reported that only 35% of farms 
cultivated four or more crops. Furthermore, 29% of households in the district had 
less than 0.1 hectare of land. As income is based primarily on employment on the 
land or from selling produce, households are increasingly planting crops on steeper 
slopes that suffer from erosion unless terraced well, and farmers cannot afford to 
leave land fallow. 
 
Current agricultural production in Burera is moving away from traditionally diverse 
methods to prioritising single crops and consolidating land, both to increase access 
to inputs and markets.  Although Irish potatoes are the primary cash crop, maize is 
becoming the focus crop in the north.  In the last two years production has increased 
considerably from 2,867 tonnes to 24,767 tonnes (Save the Children, 2011). There 
are several advantages of increasing maize production. First, it is very versatile, and 
grows in a wide range of agro-ecological zones. Second, each part of the maize plant 
has economic value as the grain, leaves, stalk, tassel, and cob can be used to produce 
a variety of food and non-food products (Agricultural Research in Development in 
Africa, 2012).  Maize is also the staple food in Rwanda’s neighbouring countries, 
which offers markets for export and to earn foreign currency. Increasing production 
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will not only enable the country to become more self sufficient but could generate 
income through exports, improving the economy. As a commodity maize is easy to 
transport in bags and requires no special storage conditions other than to be kept 
dry and away from pests. Potatoes, however, should be stored in boxes to prevent 
bruising and need to be kept in temperature controlled conditions to encourage 
wound healing after harvest and prevent sprouting (McConnell, 2003).  From a 
nutritional perspective, when maize is combined with beans, these foods provide 
adequate amounts of all essential amino acids to meet physiological needs.  
Although raw maize provides four times more energy per 100g than raw potatoes 
(362 Kcal/100g versus 83 Kcal/100g) the yields of maize are much lower than 
potatoes, with an average yield of 1.3 tonnes per hectare compared with 10.8 
tonnes per hectare (Agricultural Research in Development in Africa, 2012).    
 
However, several diseases hinder maize production in Africa such as infections with 
rust, leaf blight and maize streak virus on the living plant, and the growth of the 
fungus Aspergillus flavus which produces aflatoxin on poorly stored grains.   
Aflatoxin is both highly toxic and carcinogenic.  Insect pests, including stem and ear 
borers, armyworms, cutworms, grain moths and white grubs are also a great threat 
to yields (Agricultural Research in Development in Africa, 2012). Furthermore, 
periodic drought caused by irregular rainfall distribution reduces maize yields by an 
average of 15% each year. The effects of prolonged droughts, such as the droughts 
that affected Rwanda in 2006 and 2010 could also be disastrous (International 
Federation of Red Cross and Red Crescent Societies, 2006; Climate Exchange 
Network for Africa, 2011).  
 
Animal products make up a very small part of the typical diet of people in Burera. 
There are two reasons for this. The first is the Government’s zero-grazing policy, 
enforced to prevent conflict over crops damaged by free-grazing livestock. This 
means that livestock must be kept in enclosures and fed on plants that have been 
cut by hand. The labour intensive nature of hand feeding, the cost of commercial 
fodder and a lack of space contributes to the lack of meat and milk in local markets 
and to the relatively high cost of meat.  The second reason is a lack of refrigeration in 
the market place coupled with the tropical climate. To prevent wastage, meat must 
be sold and consumed soon after the animal is killed, before it spoils. Large livestock, 
such as cows, may therefore only be available in the food market when the butcher 
is sure the demand is high enough to sell the entire animal.  These factors also 
contribute to the relatively high cost of meat.       
 

The Household Economy Analysis (2011) found that very poor and poor households 
rely on markets to purchase 50% and 45% of their food respectively, mainly because 
they do not own enough land to grow food in sufficient amounts to feed the 
household either directly or by selling produce to buy other foods. This reliance 
makes them vulnerable to fluctuations in the price and seasonal availability of foods.   
 



14 

 
2.8  The seasons in Burera 
Burera has a moderate tropical climate characterised by mild temperatures with a 
short dry season from January to early February and a long dry season from June to 
September. The distribution of rain is bimodal with an average yearly rainfall of 
1,356 mm. This rain distribution creates two main cropping seasons.  Figure 3 shows 
a seasonal activity calendar developed during the recent Household Economy 
Analysis (2011) in the district. According to this calendar, Cropping Season A is from 
September to February whilst Cropping Season B is the period from March to April. 
As sweet potatoes are the main staple, it could be argued that the lean season is 
during the months of November to January when the harvest is only just beginning. 
This is also the period where beans are consumed ‘green’, before they are ripe and 
have reached their maximum size and nutrient content.  
 
There are also four climatic seasons of the year in Rwanda, defined as follows:  
Season 1, called Umhindo, from September to December; Season 2, called Urugaryi 
from January to March; Season 3, called Itumba from April to June; and Season 4, 
called Icyi from July to August. 
 
 
 
Figure 3.  A seasonal calendar for Burera District developed during the Household 
Economy Analysis (2011) 
 
CG = green consumption; LP = land preparation; P = planting/sowing; H = harvest.  Season ‘A’ is Sept-Feb; season 
‘B’ is Mar-Aug 
                                               Season 2 (Urugaryi)             Season 3 (Itumba)       Season 4 (Icyi)      Season 1 (Umhindo)     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Beans CG CG LP + H P CG H LP + H P
Maize LP P  + CG CG + H CG + H H CG (2) H (2) LP LP +P
Sweet potatoes H H H H H LP/P LP/P LP+ P H
Irish potatoes LP LP +P LP P H LP+P + H P + H H
Sorghum harvest P H H LP
Wheat LP/P LP/P H H H
Peas CG CG LP + H P CG H LP + H P
Peak milk sales
Peak livestock sales
Agric / casual labour
Off-farm labour
Staple food purchase
School fees
Malaria
Diarrhoea 
Rainfall

Rainfall Pattern

Rainfall (mm) 71 78 178 280 193 197 82 14 21 40 112 91
mean precipitatation in
2010 at Burera Lac station Annual total 1356 mm



15 

3. Methods 
 
 

3.1 Location                                                      Figure 4.  Map of Burera (FEWSNET, 2011) 
The data were collected in the villages of 
Rusarabuye, Rugengabari, Kinyababa, 
Gatebe, Butaro and Nemba et Ruhunde in 
Burera District, Rwanda.  
 
The assessment was carried out in 
December 2011, during the short rainy 
season called Umhindo. This is the longest 
cultivation period without a harvest and 
thus the main lean season when food 
prices are at their highest. Furthermore, 
heavy rainfall in 2011 had led to the 
destruction of crops which had further 
increased food prices.  
 
3.2 Data collection and sources 
This section describes the data needed to  
undertake an analysis of the cost of diet. 
 
3.2.1 Market survey to collect price data 
Due to the size of the assessment team and the small number of markets in Burera, 
surveys were conducted in every market of the district: Kirambo, Mucaca, 
Kinyababa, Kivuye, Butaro and Gitanga.  
 
Prior to collecting price data, a comprehensive list of all food items available in the 
district was developed using key informants and the knowledge of local participants 
in the analysis. This was followed by a field trial in the market of Kirambo (data not 
included) where participants practiced data collection methods whilst adding items 
to the food list.  The resulting comprehensive food list was then used to collect data 
on price and weight in the remaining markets.  
 
To collect the information needed to estimate the cost of the diet, market traders 
were asked the price of the smallest unit of each food item that they sold, assuming 
that the poor were likely to be able to afford this amount.  The poor typically buy 
foods in small amounts as they cannot afford bulk purchases.   
 
Three samples of each food were weighed using electronic scales that had a 
precision of 5 g.  Market traders were then asked questions about annual trends in 
prices, seasonality and changes in the demand and supply of commodities.  These 
responses were used to estimate the average price of foods in all four Rwandan 
seasons.    
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Each food item identified in the market survey was then selected from the food 
composition database in the CoD software, choosing the variety consumed in the 
region nearest to Rwanda if there was more than one type available to select.  All 
price data were converted to cost per 100g and then entered for each season into 
the cost of diet programme.  
 
3.2.2 Specification of a typical family 
A typical household was determined during the focus group discussions as a part of 
the Household Economy Analysis a month prior to this study and was judged to 
contain 6 individuals: a man, a woman and four children.   As the estimates of 
household income for this typical family are based on an energy requirement of 6 x 
2,100 kcals, or 12,600 kcal in total, the cost of diet method identifies a family of the 
same individuals that require as close to 12,600 kcal as possible.  This typical 
household economy analysis/cost of diet (HEA/CoD) family consists of: 
 
 An adult man, aged 30-59y, weighing 50 kg and moderately active (2,750 

kcal/d) 
 An adult woman, aged 30-59y, 45 kg, moderately active (2,300 kcal/d) and 

lactating (418 kcal/d) 
 A young child of either sex aged 12-23 months (894 kcal/d) 
 A child of either sex aged 8-9 years (1,763 kcal/d) 
 A child of either sex aged 10-11 years (2,075 kcal/d) 
 A child of either sex aged 12-13 years (2,413 kcal/d) 

 
The total energy requirement of this family is 12,613 kcal/d. 
 
Because the cost of diet is dependent on the numbers, age and degree of physical 
activity of the individuals selected for this ‘typical’ family, which is arbitrary, and to 
illustrate the possible range in the cost of the diet, a CoD/HEA family was specified in 
the same way for 5, 7, 8 and 9 members and two other families were specified to 
cover the highest and lowest energy needs for families of between 5 and 9 
members.   
 
A minimum or low energy family was selected by choosing the youngest, smallest 
family for each number of individuals between 5 and 9; and a maximum or high 
energy family was selected by choosing the oldest, largest family between 5 and 9.   
 
The specification of the HEA/CoD, minimum and maximum families for families of 
between 5 and 9 members are shown in Appendix 1 and will be recommended as 
standard families for all future cost of diet analyses.   This will ensure that the 
analysis can be aligned with any Household Economy Analysis. 
 
3.2.3   Requirements for energy and micronutrients 
The needs of individuals for energy are taken from a database embedded in the cost 
of diet software that specifies the estimated average requirement (EAR) 
recommended by the WHO and FAO (2004) for individuals by age, sex and activity 
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level.  As this intake is based on the estimated average requirement, the probability 
that any given individual’s requirements are met is 0.5 or 50%.  
 
The needs of individuals for protein are taken from a database embedded in the 
software which specifies the safe individual intake recommended by the WHO and 
FAO (2007) for individuals by age and sex.  This intake is defined as the 97.5th 
percentile of the distribution of individual requirements, so the probability that any 
given individual’s protein requirement is met is 0.975 or 97.5%. 
 
The needs of individuals for vitamins and minerals (collectively called micronutrients) 
are taken from a database embedded in the software which specifies the 
recommended nutrient intake (RNI) proposed by the WHO and FAO (2004) for 
individuals by age and sex.  This intake is defined as the 97.5th percentile of the 
distribution of individual requirements, so the probability that any given individual’s 
requirement is met is 0.975 or 97.5%.  The recommended intake of vitamin A is 
specified as the recommended safe intake, as there are no adequate data to derive 
mean and standard deviations of intake (WHO/FAO, 2004). 
 
The needs of individuals for fat are specified as 30% of total energy intake. 
 
 
3.3 The cost of diet software 
The cost of the diet is a method developed by SC UK to calculate the minimum 
amount of money a typical household would need to purchase their needs for 
energy, protein, fat and micronutrients, with the probabilities specified above, using 
locally available foods.   The cost of food grown at home and consumed at home is 
included in the calculation by applying market prices.  Menu driven software 
developed that applies linear programming routines in Microsoft Excel 20031 is used 
to minimise the cost of locally available foods to meet these nutrient requirements.  
The cost of diet software generates a hypothetical diet using a combination of foods 
that will enable a family to meet their energy and nutrient requirements as 
recommended by the World Health Organisation and the Food and Agriculture 
Organisation (2004) at the lowest possible cost.  As the software can identify a diet 
that is not realistic in terms of the frequency with which foods are eaten, for 
example by specifying that a particular food is eaten three times a day every day, the 
frequency with which each food is consumed can be adjusted to reflect typical 
dietary patterns.  
 
The cost of diet software can be used: 
  

 To estimate the cost of a typical local diet;  
 To estimate the minimum cost of a diet for any given individual and for 

specified households of multiple individuals; 
 To take into account seasonal variations in food prices when costing the diet; 
 To identify seasonal gaps in nutrient intake; 

                                            
1 Available from Save the Children, UK upon request 
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 To develop models of the impact of potential interventions that might enable 
households to meet their nutrient requirements.  

 
A cost of diet assessment is most useful when chronic malnutrition and 
micronutrient deficiencies have been identified as a nutritional problem and the 
availability or affordability of nutritious foods are likely to be among the underlying 
causes. 
 
Using the data collected in Burera, the cost of three types of diet were estimated: 
 

 A diet that meets the specified needs for energy only (energy only diet) 
 A diet that meets the specified needs for all nutrients at minimum cost 

nutritious diet (MNUT diet) 
 A diet that meets the specified needs for all nutrients at lowest cost using a 

locally nutritious diet (LACON, locally appropriate, cost-optimised and 
nutritious, diet) 

 
Table 1 below summarises the characteristics of each diet. These diets are described 
in more detail below. 
 
Table 1.  A summary of the diets analysed using the cost of diet software. 

 
 
3.3.1 Energy only diet 
When creating an energy only diet, the software calculates a lowest cost diet that 
meets only the average energy requirements of the family.  The analysis is not used 
to promote an energy only diet because it is very unlikely to meet several of the 
micronutrient requirements, but it is useful to illustrate: 
 

 
 

Diet name 

 
 
Definition 

 
Energy 

needs met 

 
Fat at 30% 
of energy 

 
Protein 

needs met 

Micro-
nutrient 

needs met 

 
Reflects a 

typical diet 
Energy only diet A lowest cost diet that only 

meets the average energy 
requirements of the 
members of the household 

X     

Minimum cost 
nutritious diet 
(MNUT) 

A lowest cost diet that meets 
the average energy and the 
recommended nutrient 
requirements of the 
household  

X X X X  

Locally appropriate 
cost-optimised 
nutritious diet 
(LACON) 

A lowest cost diet that meets 
the average energy and the 
recommended nutrient 
requirements of the 
household and reflects 
cultural consumption 
patterns 

X X X X X 
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 The potential for micronutrient deficiencies in a diet that only meets average 
energy needs  

 The additional cost of meeting all nutrient requirements, including 
micronutrients, compared with meeting only average energy needs. 

 
3.3.2 Creating the minimum cost nutritious diet (MNUT) 
When creating a MNUT diet, the software calculates the lowest cost combination of 
foods which meets the average energy requirements and the recommended 
micronutrient intake of the typical family. This diet does not reflect the typical 
dietary patterns of people in Burera.  
 
This diet is used to show the differences in diet composition and its cost when 
compared with a diet that takes into account typical dietary patterns. 
 
3.3.3 Creating the locally appropriate cost-optimised nutritious diet (LACON) 
When creating a LACON diet, the software calculates the lowest cost combination of 
foods which meet the average energy requirements and the recommended 
micronutrient requirements, whilst adhering to a set of minimum and maximum 
constraints which set the number of times a week specific food items can be 
included in the diet. For example if the minimum constraint for Irish potato is set at 5 
and the maximum is set at 14 this means that the software must include potato in 
the diet no less than 5 times a week but no more than 14 times a week (twice a day).   
 
To create these constraints, a one hour interview based upon a questionnaire and 
focus group discussion was carried out to understand local dietary patterns. The 
questionnaire was based upon the food list generated by the market survey and 
aimed to determine how often the foods were consumed. The questions asked 
during the focus group discussion were based on early observations from the market 
data, comments from traders, and responses to the questionnaire. In particular, 
information was collected on the wild foods consumed, on household production of 
food, and on cultural taboos, ‘normal’ consumption patterns, and key staples. The 
discussions were held in three villages, Kanigo, Moma and Gatare, and each group 
consisted of 8 women, 2 from each wealth group identified by the Household 
Economy Analysis (2011), all of whom were responsible for preparing food for the 
household.  
 
During the interview the women were asked to state the frequency with which they 
ate each item of food on the list. The frequency options given were never, 
sometimes (1-4 times a week) or often (more than five times a week). The responses 
were given a numerical score: ‘never’ was awarded 0 points, ‘sometimes’ 1 point and 
‘usually’ 2 points, then the total for each food item from all 8 respondents was 
calculated. This meant that each item could receive a minimum total score of 0 and 
maximum of 16.  A total score of 0-1 points was translated into a maximum 
constraint of 0, 1-8 points was translated into a maximum constraint of 7 (a food 
eaten once a day) and a total score of 9-16 points was translated into a maximum 
constraint of 14 (a food eaten twice a day).  
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During the focus group discussions the women stated that mixed beans, sweet and 
Irish potatoes were the staple foods of people in Burera district. The results from the 
Household Economy Analysis (2011) found the same. These foods were entered into 
the diet a minimum of 5 times per week and a maximum of 14 times per week. A 
green leafy vegetable called dodo and onions were forced into the diet a minimum 
of 7 times per week and a maximum of 14 times per week to replicate their 
consumption as common kitchen garden produce. As these foods are unavailable 
from gardens during season 4 (July – August) this season was modelled separately 
and the minimum constraints for these foods changed to 0, so that they were not 
available for inclusion in the diet. The questionnaires also identified that onion 
leaves were being commonly consumed, so they were forced into the diet at a 
minimum of 3 times per week and a maximum of 7 times per week.     
 
It is important to note that the constraints applied are intended to reflect typical 
dietary patterns rather than reflect economic constraints, because the Cost of Diet is 
a tool to illustrate a diet that could be achieved if economic limits were removed.  
 
The average cost of all diets were calculated and are given in Rwandan Francs (RWF) 
rounded to the nearest 100 RWF. 
 
 
3.4 Estimating the affordability of diets  
 
3.4.1 Estimating affordability according to annual income 
The cost of a nutritious diet becomes a more meaningful figure when compared with 
the income and purchasing power of the poorest members of the community.  A diet 
may be cheap in comparison to other contexts, but if it is beyond the means of the 
poor, then the risk of malnutrition remains.  
 
Estimates of cash income were made during the Household Economy Analysis 
(2011).  For the purpose of the present analysis, in addition to the estimated cash 
income, the cash value of all food that is consumed but not purchased was 
estimated based on the market cost of the same foods.  This included all food grown 
or produced by the household, food paid in kind in exchange for labour, or food 
provided as gifts.   Table 2 shows these estimates for the four wealth groups.   
 
 
Table 2.  Total estimated income in Rwandan francs of a typical six person household 
in four wealth groups rounded to the nearest thousand. 
 
  Very poor Poor Middle Better-off 
     Annual Cash Income  201,000 221,000 338,000 476,000 
Annual Own Produce 227,000 257,000 369,000 416,000 
     Total Annual Income 428,000 478,000 706,000 991,000 
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3.4.2 Estimating affordability after meeting the livelihood protection threshold 
The income figures in Table 2 represent the total and potential income as food by 
households in different wealth groups.  However, households have many needs in 
addition to food, some of which are critical for their survival.  The ‘livelihoods 
protection threshold’, estimated by the Household Economy Analysis (2011) is 
defined as the annual cost of essential non-food items, specific to each wealth 
group.  By subtracting the livelihood protection threshold from the total annual 
income figures presented above, a more realistic indication of what amount 
households may have available to spend on food can be estimated.   Table 3 shows 
the total income of each wealth group after subtracting household’s needs for 
essential non-food items 
 
Table 3.  Total income and livelihood protection threshold by wealth group. 
 

 Very Poor Poor Middle Better-off 
     Total annual income 428,000 478,000 706,000 991,000 
Livelihood protection threshold 28,000 57,000 170,000 280,000 
     Total annual income after subtracting 
the livelihood protection threshold 400,000 421,000 536,000 711,000 

 
The difference between the total estimated annual income plus the livelihood 
protection threshold and the annual cost of a nutritious diet was defined as the 
‘affordability’ of the diet.  
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4. Results  
 
The diet of people in Burera is potentially good: energy is largely provided by 
consuming sweet potato, a source of starchy carbohydrates, with beans, a source of 
protein, and avocado, which provides an inexpensive source of fat; the 
micronutrients come mostly from vegetables.  Table 4 shows the energy density of 
the main staple foods eaten in Burera with their cost in Rwandan francs per 100g of 
cooked food, per 100 kcal and per 10g of protein.   
 
Table 4.  The energy density and cost of the main staple foods eaten by people in 
Burera District, Rwanda, ranked in terms of cost per 100 g from low to high 
 

 Energy in  Cost in Rwanda francs 
 
Staple food 

kcal per 
100 g 

 Per 100 g 
cooked 

Per 100 
kcal 

Per 10 g 
protein 

Sweet potato 97 3.2 3.2 15 
Yam 97 4.6 4.7 22 
Avocado pear 161 8.0 5.0 40 
Maize 119 6.5 5.5 24 
Irish potato 93 9.3 10.0 47 
Beans 127 10.7 8.4 32 

 
4.1 The cost of the diet 
The list of foods applied in the cost of diet software and the price per 100g of the 
foods in all four seasons can be found in Appendix 2.  
 

4.1.1 Energy only diet 
Table 5 shows the analysis of the cost of the diet by family group and by season.   
 
The minimum cost of a diet that meets only a household’s energy need has been 
estimated at between 458 - 735 RWF per day, depending on the season, and 
features only 7 of the 83 foods included in the software. The annual cost of the diet 
for the typical family is estimated to be 205,500 RWF.   
 

Table 5. The lowest cost diet for the HEA/CoD family in Burera District, Rwanda that 
meets only their energy requirements.  The annual costs have been rounded to the 
nearest 100 RWF. 
 
Age group Season 1 Season 2 Season 3 Season 4 Annual cost  
12-23 month-old 32 20 21 23 9,100  
Rest of Family 703 438 449 489 196,400 
Overall 735 458 470 512 205,500 

 
 
It should be noted that the cost of the diet of the child aged 12-23 months only 
includes the cost of the solid complementary foods the child is given, it does not 
include the costs of breast milk which are costed within the average extra energy 
(568 kcal/d) and nutrients required by the mother each day. 
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The composition of the typical household selected for the cost of diet analysis 
consists of a family of 2 adults and 4 children whose energy intake is aligned with the 
energy intake used in the HEA.  Figure 5 shows how the annual cost of the energy 
only diet for the HEA/CoD family varies by the number of individuals in the 
household from 5 to 9 and for families with the minimum and maximum energy 
requirements.  The cost for a family of 6 members could range from 133,100 to 
279,300 RWF. 
 
The key foods in the energy only diet are avocado, yam, sweet potato and maize.  
Vegetable oil was added to the diet during season 2 to make up the energy shortfall 
from not eating cassava and maize, which were excluded from the diet due to a 
seasonal rise in price.  Cassava was only included in the diet during season 1 because 
according to market traders, it was only available on the market during this season.   
 
Figure 5.  The annual cost of an energy only diet based upon mean energy values for 
household of between 5 and 9 members and low, HEA and Cost of Diet and high 
average energy requirements.    
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Table 6 shows the absolute weight and cost of the foods selected for the family for 
the whole year for the energy only diet with the percentage contributed by each 
food in terms of weight, cost, energy, protein and fat, and the percentage 
contribution of each food for eight vitamins and four minerals.   
 
Although the energy only diet meets the recommended requirements for energy and 
fat by design, it lacks several essential micronutrients.  Figure 6 shows that for a child 
aged 12 – 23 months in all seasons the safe intake for vitamin A and the RDIs for 
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vitamin B12, calcium, iron and zinc are not met, whilst the RDI for vitamin B1 is only 
met during season 3.  The RDI for folic acid is not met during seasons 1 and 4. 
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Table 6.  The percentage of the average requirements for energy, protein and fat met each day by the energy only diet and the percentage of 
the recommended daily intake of vitamins and minerals provided by the diet for the HEA/CoD family. 
 
 

 
 
Food Items 

 
Quantity 

(kg) 

 
%    

quantity 

 
Cost 
RWF 

 
%       

cost 

 
%      

energy 

 
%     

protein 

 
%              
fat 

%      
vitamin 

A 

% 
vitamin 

C 

% 
vitamin 

B1 

% 
vitamin    

B2 

 
%       

niacin 

% 
vitamin 

B6 

%        
folic 
acid 

% 
vitamin 

B12 

 
%      

calcium 

 
%       

iron 

 
%       

zinc 

 
%       

copper 

Cassava, raw 195 6.9 16,733 8.6 6.0 4.1 0.3 1.8 18.7 8.9 2.1 4.2 8.1 3.2 0.0 23.1 6.3 5.3 6.3 
Maize, white, dried 91 3.2 18,212 9.3 7.8 14.3 1.6 0.0 0.0 12.6 9.7 10.6 3.9 2.5 0.0 3.4 12.8 14.9 3.7 
Pear, avocado 873 31.0 68,301 34.9 33.0 33.7 63.6 8.0 22.4 33.9 55.8 50.2 34.9 59.3 0.0 12.0 35.1 31.6 48.6 
Plantain, yellow, raw 654 23.2 30,074 15.4 17.8 10.1 0.6 90.3 23.0 11.5 17.4 15.9 22.4 18.6 0.0 14.7 15.8 5.9 9.8 
Sweet potato, raw 389 13.8 3,794 1.9 8.9 15.7 0.2 0.0 14.9 13.7 6.2 8.0 12.8 6.8 0.0 19.4 12.5 17.6 11.7 
Vegetable oil 70 2.5 32,686 16.7 14.2 0.0 33.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Yam, raw 547 19.4 25,907 13.2 12.4 22.1 0.3 0.0 21.0 19.3 8.7 11.2 18.0 9.6 0.0 27.3 17.6 24.7 19.9 

                    
Total 2,819 100.0 195,707 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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Figure 6.  The percentage of energy and the recommended nutrient intakes for 
micronutrients met by an energy only diet for a 12-23 month old child.   
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Figure 7 shows that for the rest of the family, a diet that only meets the need for 
energy, leads to a shortfall in requirements for protein, vitamin A, vitamin B12, 
calcium, iron and zinc in all seasons, and provide no vitamin B12 and only 10% of the 
RDI of calcium.  The RDI for vitamin B2 is met only during season 3 whilst folic acid is 
insufficient during season 4.   
 
Figure 7. Percentage of energy and recommended nutrient intakes for micronutrient 
met for the rest of the family by an energy only diet.  
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4.1.2 Minimum cost nutritious diet (MNUT) 
The minimum cost of a nutritionally adequate diet that meets the average energy 
requirements and the RNIs for micronutrients is estimated to cost between 861 and 
1,132 RWF per day, depending on the season.  Table 7 shows the costs by family 
members and by season.  However this diet includes 12 of the 83 foods known to be 
eaten by people in Burera, some of which have to be eaten at three meals a day, 
every day, which is unlikely.    
  
 
Table 7.  The lowest cost diet for the HEA/CoD family in Burera District, Rwanda that 
meets needs for energy and micronutrient but does not take into account the typical 
diet.  The annual costs have been rounded to the nearest 100 RWF.  
 
Age Group Season 1 Season 2 Season 3 Season 4 Annual Cost  
12-23 month-old 54 45 46 46 17,700 
Rest of Family 1,078 816 843 854 334,600 
Overall 1,132 861 889 900 352,300 

 
 

The key components of the diet selected by the cost of diet software are 
yams, sweet potato (from seasons 2 to 4), cassava (during season 1), yogurt, avocado 
and plantain. Table 8 shows the absolute weight and cost of the foods selected for 
the family for the whole year with the percentage contributed by each food in terms 
of weight, cost, energy, protein and fat, and the percentage contribution of each 
food for eight vitamins and four minerals.   
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Table 8. The percentage of the average requirements for energy, protein and fat met each day by the MNUT diet and the percentage of the 
recommended intake of vitamins and minerals provided by the diet for the HEA/CoD family. 
 
 

 
 
Food items 

 
Quantity 

(kg) 

 
%    

quantity 

 
Cost 
RWF 

 
%       

cost 

 
%      

energy 

 
%     

protein 

 
%              
fat 

%      
vitamin 

A 

% 
vitamin 

C 

% 
vitamin 

B1 

% 
vitamin    

B2 

 
%       

niacin 

% 
vitamin 

B6 

%        
folic 
acid 

% 
vitamin 

B12 

 
%      

calcium 

 
%       

iron 

 
%       

zinc 

 
%       

copper 

Bean, white 4 0.2 933 0.4 0.4 0.9 0.0 0.0 0.1 1.2 0.6 0.7 0.5 1.9 0.4 0.2 1.3 0.8 0.7 
Carrot, raw 50 2.2 12,817 4.9 0.7 0.5 0.1 55.0 0.5 1.0 1.2 0.8 2.7 0.9 0.4 0.2 1.2 0.9 1.4 
Cassava, raw 195 8.7 16,746 6.4 7.6 1.9 0.4 0.7 26.7 10.0 1.5 3.9 11.5 3.6 0.4 1.9 4.2 3.2 5.5 
Maize, white, dried 18 0.8 3,203 1.2 1.9 1.3 0.4 0.0 0.0 3.1 1.4 1.9 1.3 0.5 0.4 0.1 2.0 1.8 0.8 
Pear, avocado 538 24.1 46,532 17.8 25.8 9.6 53.4 1.8 19.7 22.7 18.9 28.2 30.2 40.8 0.4 0.6 13.3 11.7 25.6 
Plantain, yellow, raw 384 17.2 17,665 6.8 13.3 2.8 0.5 19.8 19.3 7.7 5.9 8.5 18.6 12.2 0.4 0.7 6.0 2.1 5.1 
Sorghum, red 10 0.5 1,908 0.7 1.0 0.9 0.2 0.0 0.0 1.6 0.7 1.2 0.6 0.2 0.4 0.1 1.5 0.9 0.2 
Soybean, yellow 147 6.6 69,316 26.6 18.1 47.8 19.0 0.3 2.0 22.5 29.7 33.5 6.1 23.8 0.4 21.4 55.7 39.5 44.0 
Sweet potato, raw 231 10.3 2,111 0.8 6.7 4.3 0.2 0.0 12.7 9.1 2.4 4.3 10.8 4.5 0.4 1.0 4.9 6.3 6.1 
Vegetable oil 13 0.6 6,126 2.3 3.4 0.0 8.6 0.0 0.0 0.5 0.4 0.0 0.3 0.0 0.4 0.0 0.5 0.1 0.2 
Yam, raw 244 10.9 9,510 3.6 7.0 4.6 0.2 0.0 13.4 9.6 2.5 4.6 11.4 4.8 0.4 1.0 5.2 6.6 7.7 
Yogurt 403 18.0 74,150 28.4 14.1 25.2 17.0 22.4 5.5 11.1 35.0 12.4 5.9 6.9 95.9 72.7 4.0 26.1 2.4 
                    
Total 2,236 100.0 261015 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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4.1.3. Locally appropriate cost-optimised nutritious diet (LACON) 
The MNUT diet specified in section 4.1.2 above was not chosen to be typical of the 
foods eaten by people in Burera; the diet reflects the least expensive way for the 
typical family to meet the specified amounts of energy and micronutrients using all 
foods available in the market, but in unconstrained amounts.  The diet is also odd 
because it includes cassava during season 1 and yam as staples whereas focus group 
discussions and the Household Economy Analysis (2011) indicated that the 
population did not consume yam, but preferred beans, sweet and Irish potato as 
their staple foods.  In addition, cassava is not widely available as it is difficult to grow 
in the wet and often water-logged soils.  Furthermore, the MNUT diet does not 
include dodo leaf and onion, which are commonly grown in kitchen gardens.  In 
order to account for this, the cost of diet analysis was re-run with the constraints 
outlined in the methods. 
 
Table 9 shows the breakdown of costs by family members and by season for a 
culturally acceptable diet (LACON). The estimated minimum amount of cash that a 
family of 6, including a child aged 12-23 months, would need to be able to purchase 
this diet from the market is between 1,277-1,576 RWF/d and includes 19 of the 83 
foods known to be eaten by people in Burera.  This diet is 2.5 times more expensive 
than the energy only diet and 1.5 times more expensive than the MNUT diet.  
 
 
Table 9.  The lowest cost diet for the HEA/CoD family in Burera District, Rwanda that 
meets needs for energy and micronutrients and is adjusted to account for usual 
dietary habits.  The annual costs have been rounded to the nearest 100 RWF.  
 
Age group Season 1 Season 2 Season 3 Season 4 Annual cost 
12-23 month-old 78 98 102 98 33,700 
Rest of family 1,498 1,345 1,372 1,179 501,800 
Overall 1,576 1,443 1,473 1,277 535,400 

 
 
Figure 8 shows the annual cost of a LACON diet for the household size and the three 
compositions. This indicates that the annual cost presented could vary from as little 
as 454,500 RWF to 737,400 RWF depending on the household composition.    
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Figure 8.  The annual cost of a diet that meets average energy requirements and the 
RNI of micronutrient for households of between 5 and 9 members for the low 
energy, HEA/CoD and high average energy requirement families.    
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The cost of the diet of the child aged 12 to 23 months represents the additional 
foods needed meet the recommended energy and nutrient requirements in addition 
to breast milk, the cost of which is included in the cost of the mother’s diet.  It is 
important to note the essential contribution of breast milk in this diet for children 
aged 12-23 months. Although breast feeding should be partial at this age and only 
contributes 39% of the average energy requirements, it makes the greatest 
contribution to a child’s intake of fat (45%), vitamin A (62%) and vitamin C (37%).  
Breast milk contains little iron however, so it is important that iron-rich 
complementary foods are given to the child.  
 

Table 10 shows the absolute weight and cost of the foods for the whole year 
with the percentage contributed by each food in terms of weight, cost, energy, 
protein and fat, and the percentage contribution of each food for eight vitamins and 
four minerals for the family. 
 
Table 10 shows a diet that meets average energy requirements and meets or 
exceeds the RNIs for micronutrients at lowest possible cost, based on market prices 
in December 2011.  However it is not a realistic diet as only 15 foods from the 83 
identified have been selected and three are specified in very large amounts: avocado 
(22% by weight and 25% by energy), sweet potato (13% by weight and 9% by energy) 
and yoghurt (23% by weight and 20% by energy).  Although avocados and sweet 
potatoes are widely grown and eaten, yogurt is not widely available, probably 
because of the restrictions on grazing animals (so will probably never be widely 
available either), but has been selected by the software because it provides protein, 
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fat, and vitamin A and is the main source of vitamin B12 (96% of the total) and 
calcium (80% of the total).  Small dried fish would be a possible source of protein, 
fat, calcium and vitamin B12, but they are relatively costly at RWF 225-259 per 100 g 
compared with yoghurt which costs RWF 18 per 100 g, the same price as fresh milk.  
This price may be unrealistically low as yoghurt was uncommon in the market so the 
sample of prices was small.  
 
Table 10 also shows that a few foods are important sources of both macro- and 
micronutrients.  Soya beans and yoghurt provide inexpensive protein; avocados are a 
good source of fat which is needed both for energy and to absorb fat-soluble 
vitamins; dodo leaves, often grown in kitchen gardens, are an important source of β-
carotene, a precursor of vitamin A, and provide folate, which is needed to make red 
blood corpuscles and prevent neural tube defects in pregnant women; avocados, 
soya beans and yoghurt provide a large proportion of the water soluble B-group 
vitamins; while soya beans also provide a large proportion of needs for iron, zinc and 
copper.   
 
Table 10 shows that some micronutrients are provided in the diet in excess of the 
recommended daily intake (RDI). This happens because some nutrients are present 
in foods at a low concentration or are poorly absorbed, so relatively large amounts 
of food need to be consumed to meet the RDIs.   
 
The RDI is exactly 100% for iron for both the young child and the rest of the family in 
all seasons of the year, which indicates that iron is the most difficult nutrient to 
obtain in the diet.  The safe intake of vitamin A, which is derived from carotenes in 
plant foods, is also only just met in all seasons. The RDI for calcium is met exactly in 
season 1.  This analysis identifies iron, vitamin A and calcium as the most difficult 
micronutrients to obtain from the diet but it should be recognised that the 
recommended amounts used as targets by the software are greater than the actual 
needs of 97% of all individuals.  Iron and vitamin A could be better provided by 
eating animal foods such as meat and liver, while eating whole small fish will provide 
calcium.   
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Table 10.  The percentage of the average requirements for energy, protein and fat met each day by the LACON or most nutritious diet and the 
percentage of the recommended daily intake of vitamins and minerals provided by the diet for the HEA/CoD family. 
 

 
 
Food items 

 
Quantity 

(kg) 

 
%    

quantity 

 
 

Cost RWF 

 
%       

cost 

 
%      

energy 

 
%     

protein 

 
%              
fat 

%      
vitamin 

A 

% 
vitamin 

C 

% 
vitamin 

B1 

% 
vitamin    

B2 

 
%       

niacin 

% 
vitamin 

B6 

 
%        

folic acid 

% 
vitamin 

B12 

 
%      

calcium 

 
%       

iron 

 
%       

zinc 

 
%       

copper 

Bean, kidney 86 2.8 22,726 4.5 6.6 11.7 0.5 0.0 0.9 10.5 2.8 8.8 4.6 22.0 0.0 2.0 12.7 8.8 7.5 
Carrot, raw 19 0.6 4,513 0.9 0.2 0.1 0.0 15.8 0.1 0.2 0.2 0.2 0.8 0.2 0.0 0.0 0.2 0.2 0.3 
Cassava, raw 68 2.2 5,810 1.2 2.1 0.5 0.1 0.2 7.3 2.6 0.3 1.0 3.4 0.8 0.0 0.4 1.1 0.7 1.4 
Insect, flying 16 0.5 11,233 2.2 1.0 1.8 1.6 0.0 0.1 3.2 0.8 1.8 0.8 0.0 4.2 0.6 1.5 5.0 6.8 
Leaf, dark 101 3.3 22,436 4.5 0.8 1.2 0.2 32.5 15.0 1.5 1.5 1.5 2.4 1.0 0.0 0.5 1.8 0.7 2.3 
Onion w/stalks 86 2.8 48,403 9.7 0.4 0.6 0.3 3.6 2.2 0.5 0.4 0.8 0.7 2.6 0.0 0.1 1.2 0.6 0.1 
Onion, green 169 5.5 69,247 13.8 0.8 1.2 0.5 7.0 4.3 1.0 0.7 1.6 1.4 5.2 0.0 0.2 2.3 1.2 0.2 
Pear, avocado 676 21.9 53,943 10.8 25.5 8.2 48.1 1.8 19.5 22.0 17.4 26.1 32.4 32.1 0.0 0.5 13.2 9.9 24.6 
Plantain, yellow, raw 225 7.3 10,337 2.1 6.1 1.1 0.2 8.9 8.9 3.3 2.4 3.7 9.2 4.5 0.0 0.3 2.6 0.8 2.2 
Potato, white 144 4.7 13,060 2.6 2.8 1.6 0.1 0.0 6.2 4.3 0.6 4.1 6.6 0.9 0.0 0.2 1.1 1.6 3.0 
Soybean, yellow 155 5.0 73,197 14.6 15.1 34.2 14.4 0.2 1.7 18.3 23.2 26.1 5.3 15.7 0.0 14.0 47.8 28.2 35.8 
Sweet potato, raw 403 13.0 12,752 2.5 9.2 5.1 0.2 0.0 17.4 11.9 2.6 5.5 15.8 4.9 0.0 1.1 6.3 7.3 7.9 
Vegetable oil 26 0.9 12,280 2.5 5.3 0.0 12.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Yam, raw 201 6.5 9,881 2.0 4.6 2.6 0.1 0.0 8.7 6.0 1.3 2.8 7.9 2.5 0.0 0.5 3.1 3.7 4.8 
Yogurt 710 23.0 130,702 26.1 19.5 30.1 21.4 30.1 7.7 14.7 45.7 16.0 8.5 7.6 95.8 79.5 5.1 31.1 3.0 

                    
Total 3,086 100.0 500,519 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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4.2 Seasonal fluctuations in the LACON diet 
Figure 9 shows that the daily cost of the LACON diet was 25% more expensive in 
season 1 than in season 4.  Season 1 is the longest cultivation period without a 
harvest in Burera.  In 2011 heavy rains in the districts of Rwamagana, Burera and 
Gisagara inundated 277 hectares of land and affected about 3,588 people through 
loss of life, crop destruction, submerged latrines and severe damage to houses 
(International Federation of Red Cross and Red Crescent Societies, 2011).  This crop 
destruction may have led to an increase in food prices.    
 
Season 1 is the period before the beginning of the sweet potato harvest during 
which the prices was reported to rise from 0.6 RWF/100g to 7.5 RWF/100g.  The fall 
in food prices in season 2 and season 3 is largely due to the decrease in price of 
sweet potatoes at the harvest.  Season 4 is the cheapest season of the year as beans, 
maize, wheat, Irish potato, sorghum and peas are all harvested, but it is also the 
shortest. 
 
Figure 9.  The cost of the LACON diet by season of the year. 
  

0

200

400

600

800

1,000

1,200

1,400

1,600

1,800

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

C
os

t o
f t

he
 D

ie
t (

R
W

F/
D

ay
)

Season 2 Season 3 Season 4 Season 1

 
 
 
4.3 Contribution of food groups to the cost of the LACON diet 
Most of the cost of the LACON diet is due to foods that provide micronutrients.  This 
can be judged from the fact that it costs 330,000 RWF (260%) more than the basic, 
energy only diet, which provides some micronutrients, as Figure 7 illustrates.   
 
Figure 10 shows for the LACON diet that animal source foods such as meat, fish, eggs 
and dried fish are the most costly element of the diet for a child aged 12 to 23 
months. This is because there is limited availability of animal source foods in Burera, 
as discussed, but they have to be included in the diet to meet requirements for 
vitamin B12 and calcium in particular.  However the poor and very poor rarely 
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consume animal foods and it is unclear whether increasing their incomes would lead 
to the regular consumption of meat.  Although many households have kitchen 
gardens, vegetables also contribute significantly to the cost of the diet as a large 
quantity is needed to meet requirements for folic acid, vitamin C and vitamin A.  
 
The same data for the rest of the family shown in Figure 11 reveal that vegetables, 
particularly avocados and onions, contribute the most to the cost of the LACON diet. 
Pulses also make a significant contribution to the cost of the diet due to cultural 
preferences.     
 
 
Figure 10.  The weekly cost of foods each week selected by the cost of diet software 
for the LACON diet which meets needs for energy and micronutrients in a culturally 
acceptable diet for a 12-23 month old child. 
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Figure 11.  The weekly cost of foods each week selected by the cost of diet software 
for the LACON diet which meets needs for energy and micronutrients in a culturally 
acceptable diet for the rest of the family  
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4.4 Affordability of the diets 
 
Estimating the affordability of the diet is important to determine if poverty could be 
preventing households obtaining a nutritious diet. If the gap in cash between 
households income and the cost of the diet can be estimated this can inform social 
protection and cash transfer programmes. The following information is required to 
estimate the affordability of the diets: 
 

 Annual income for wealth groups (from HEA) 
 Wealth group livelihood protection threshold 
 Annual cost of an energy only diet 
 Annual cost of an MNUT diet 
 Annual cost of a LACON diet 

 
In order to calculate affordability, the cost of the diet plus the livelihood protection 
threshold is subtracted from the total income, all of which are estimates based on 
multiple assumptions and variable parameters.   Table 16 shows the estimated 
affordability of the diet per year if the livelihood protection thresholds specific to 
each wealth group are applied to the cost of the three diets calculated in this 
analysis.     
 
Table 16 indicates that an energy only diet plus household expenditure on non-food 
items accounts for 54% of the poorest wealth group’s total income.  Table 16 also 
shows that the middle and better off households can afford the most nutritious diet, 
even after non-food expenditure is accounted for but would consume 94% and 83% 
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of their income respectively.  However for very poor households the most nutritious 
diet is 25% more than their total income, without accounting for non-food 
expenditure.  When non-food expenditure is accounted for – the livelihood 
protection threshold - the cost of the most nutritious diet is about 31% and 24% 
more than the income of very poor and poor households, or about 135,400 to 144, 
400 RWF/year. 
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Table 16.  The estimated incomes by wealth group, livelihood protection thresholds 
(LPT) and the costs of three diets estimated by the cost of diet software for 
households in Burera District, Rwanda in December 2011. 
  
Wealth group Very poor Poor Middle Better off 
     Annual income 428,000 478,000 706,000 911,000 
Wealth group LPT 28,000 57,000 170,000 280,000 
Total income – LPT              (a) 400,000 421,000 536,000 631,000 
     Cost of energy only diet     (b) 205,500 205,500 205,500 205,500 

Excess or shortfall      (a)-(b) 194,500 215,500 330,500 425,500 
     Cost of MNUT diet               (c) 352,300 352,300 352,300 352,300 

Excess or shortfall      (a)-(c) 47,700 68,700 183,700 278,700 
     Cost of LACON diet              (d) 535,400 535,400 535,400 535,400 

Excess or shortfall     (a)-(d) -135,400 -114,400 600 95,600 
     Spending on food % total income % total income % total income %  total income 

     Energy only diet 48 43 27 21 
Cost of energy diet  + LPT 54 55 50 49 

     Cost of MNUT diet 82 74 47 36 
Cost of MNUT diet + LPT 89 86 69 64 
     Cost of LACON diet  125 112 71 54 
Cost of LACON diet + LPT 131 124 94 83 

 
 
 
The livelihood protection thresholds are estimated specifically for each wealth group 
and take into account the cost of preserving the assets and services that they 
currently enjoy, so as poor people have fewer assets than people who are better off, 
it costs them less to preserve.  However it could be argued that there should be an 
essential set of assets and services that all households should have in order to 
survive, to include preserving a house and paying for expenses related to education 
and health.  For the purposes of this analysis the livelihood protection threshold of 
the middle income group has been applied to analyse the effect of this higher 
protection threshold on all but the top wealth group. 
 
Table 17 shows that the gap in affordability increases so that the cost of the most 
nutritious diet plus the higher livelihood protection threshold are currently 
estimated to be about 165% of current income for the very poor, 148% of income for 
the poor and 94% of income for the middle wealth groups. 
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Table 17.  The estimated incomes by wealth group, the livelihood protection 
threshold (LPT) for the middle wealth group applied to all wealth groups, and the 
costs of three diets estimated by the cost of diet software for households in Burera 
District, Rwanda in December 2012. 
  
Wealth group Very poor Poor Middle Better off 
     Total income 428,000 478,000 706,000 911,000 
Middle wealth LPT 170,000 170,000 170,000 170,000 
Total income – LPT              (a) 258,000 308,000 536,000 741,000 
     Cost of energy only diet     (b) 213,600 213,600 213,600 213,600 

Excess or shortfall    (a)-(b) 44,400 94,400 322,400 527,400 
     Cost of MNUT diet               (c) 348,500 348,500 348,500 348,500 

Excess or shortfall    (a)-(c) -90,500 -40,500 187,500 392,500 
     Cost of LACON diet              (d) 544,800 544,800 544,800 544,800 

Excess or shortfall    (a)-(d) -286,800 -236,800 -8,800 196,200 
     Spending on food % total income % total income % total income %  total income 

     Energy only diet 48 43 27 21 
Cost of energy diet  + LPT 88 79 50 38 

     Cost of MNUT diet 82 74 47 37 
Cost of MNUT diet + LPT 122 109 69 53 
     Cost of LACON diet  125 112 71 54 
Cost of LACON diet + LPT 165 148 94 71 

 
 
 

Figure 12 shows the gaps between estimated income and expenditure for a typical 
household of 6 individuals in Burera district  
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Figure 12.  The affordability of an energy only and LACON diet based on the numbers 
presented in Table 12. 
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4.5 Modelling nutritional interventions 
The cost of diet software can be used to examine the effect of changing variables 
and assumptions to assess their effect on the cost and affordability of each diet, but 
usually the most nutritious, LACON, diet.  For example the effect of activities to 
generate income, the effect of changing the cost of foods and the effect of providing 
foods that have a higher nutrient content could all be examined in terms of their 
effect on the cost and composition of the diet.  Such models can illustrate the 
potential for activities to improve the diet either through nutritional interventions or 
by poverty alleviation.  The models presented can help to generate ideas and test 
assumptions about the impact of activities on household nutrition, and to set targets 
and indicators.   All the models described here are theoretical and, in reality, the 
situation will be influenced by numerous external factors that cannot be included in 
the model, so the actual effect on the cost of diet may be different. 
 
A total of seven interventions were modelled to examine the effects on the 
composition and cost of the diet:  
 
 Rearing poultry for eggs; 
 Breeding rabbits for meat; 
 Growing avocado trees;  
 Replacing sweet potato with maize;  
 Adding micronutrient sprinkles to complementary foods for the child aged 12-23 

months; 
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 Replacing 50% of white sweet potatoes with orange flesh sweet potatoes, a source 
of beta-carotene; 

 Halving the price of small dried fish 
 Applying the average prices of the major food groups to each of the constituent 

foods to see which are selected by the cost of diet software, presumably based on 
their nutritional value. 

 
As the analysis above showed that the middle and better off wealth groups can 
afford a nutritious diet, the possible effects of these interventions was examined 
only for the very poor and poor households using the income figure estimated by the 
Household Economy Analysis (2011) for these groups.   
 
5.1.1 Rearing poultry for eggs  
The cost of diet analysis clearly showed the monetary value of animal foods, but 
because the Government enforces a zero-grazing policy to prevent conflict over 
crops damaged by free-grazing livestock, the cost and labour of feeding large animals 
by hand limits the potential to build even a small herd of animals such as goats and 
cows.  A lack of land that could be owned and enclosed for grazing exacerbates the 
problem.  However, there may be potential for rearing smaller livestock and poultry.  
The interviews during the HEA (Save the Children, 2011) found that shortages of 
grain, the risk of fatal diseases, and a lack of land were the main issues deterring 
people from rearing poultry.  Nevertheless some people do keep hens, and the 
national livestock service has provided better breeds of birds that higher more eggs 
than traditional breeds.  
 
Rearing hens to produce eggs could help to lower the cost of a nutritious diet if the 
eggs were eaten, while their sale could generate income to buy other foods; both 
could make households less vulnerable to changes in the market price of foods.   
 
To assess the impact of selling eggs on the affordability of the diet, market price data 
were used to estimate the possible yearly income from selling eggs.  The sale and 
consumption of chickens was not factored into the calculations as this could 
compromise the sustainability of the intervention.  Data from the cost of diet 
analysis was used to calculate the average weight, portion size and nutritional value 
of eggs and then apply their market prices.  A proportion of the eggs produced was 
added to the diet of the typical household at no cost so that the model examined the 
effect of consuming some produce and of reducing the daily cost of the diet 
throughout the year.   
 
Table 18 shows the assumptions made in terms of the number of birds owned, their 
survival and average egg production. These data are based upon an analysis of a 
similar poultry intervention in Pakistan (Rubin, 2011).  The model did not take into 
account the costs of vaccinations or of feeding the birds.    
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Table 18.  The assumptions made and the potential income generated by selling eggs 
laid by chickens maintained by a typical household in Burera District, Rwanda. 
 
Productivity Numbers 
Number of birds  30  
No. of birds surviving (90%) 27  
Average no. of eggs laid/day 21  
Average no. of eggs laid/year (300 days) 6,300  
  
Cash income  
Number of eggs sold per year 4,500  
Income from eggs @ 87 RWF/egg 391,500  
  
Food source  
Eggs consumed @ 5/day 1,800  
  
Total annual income from eggs/ household 391,500 

 
 
Figure 13 shows the effect that this additional income could have on the affordability 
of the energy-only and nutritious (LACON) diets for very poor and poor households.  
The additional income could mean that buying a nutritious diet, plus expenditure on 
non-food items, would require only 87% of the income of the very poor, down from 
167%, and 82% of the income of the income of the poor, down from 150%.  This 
indicates that an effective programme to enable households to produce hens’ eggs 
could make a considerable contribution to income.    
 
However, it is recognised that it may be difficult to feed this number of chickens to 
yield this many eggs without feeding them on grains, and there needs to be support 
from agricultural extension workers to train households to look after their chickens 
and to provide treatments for diseases.  The cost of a chicken coop could also be 
substantial. 
 
To estimate the effect of consuming eggs on the cost of the diet it was assumed that 
an average egg weighs 47 g and that households consumed five of the 21 eggs laid 
per day.   As a the cost of diet software applies 20 g as a portion size of egg, this 
means that 235 g of egg per day provides nearly 12 portions, so that eggs could be 
eaten mixed into the family food, perhaps twice a day. 
 
Figure 14 shows that adding a portion of egg to the diet every day led to a 6 - 10% 
decrease in the daily cost of the diet, depending on the season.  In terms of cash, this 
decrease in cost in seasons 1 to 4 was 102 RWF a day, 124 RWF a day, 124 RWF a day 
and 132 RWF a day, respectively.  Eating eggs has the biggest impact during season 4 
due to the limited availability of micronutrient rich dodo leaf and onions from 
kitchen gardens.   
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Figure 13.  The income of very poor and poor households before and after a 
theoretical programme to provide chickens to lay 16 eggs a day for sale. 
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Figure 14.  A bar chart showing cost of the most nutritious, LACON diet, with and 
without consuming five eggs a days, over the four seasons of the year in Burera 
District, Rwanda. 
 

0

200

400

600

800

1,000

1,200

1,400

1,600

1,800

Season 1 Season 2 Season 3 Season 4

C
os

t o
f t

he
 D

ie
t (

R
W

F/
da

y)

LACON Diet without Poultry Intervention LACON Diet with Poultry Intervention

 
 
 
 



43 

5.1.2 Breeding rabbits for meat 
Although rearing rabbits was considered untypical in the area, it was not thought to 
be impossible.   Rabbits breed rapidly and an effective programme could lead to an 
increase in meat from this source.  Their requirements for fodder are smaller than 
cows’ or goats’ and might more easily be met from wild plants that are inedible to 
humans plus the inedible portions of vegetables eaten by humans. 
 
To assess the impact of breeding rabbits it was assumed that the household would 
be able to sell two rabbits a week at an average of 200 RWF (USD 0.33) each.  This 
would generate an annual income of 20,800 RWF.  Figure 15 shows the effect of this 
income: it improved the affordability of the diet by 8% but the very poor and the 
poor still cannot afford the most nutritious diet.  
 
To assess the impact of consuming rabbit meat, it was assumed that each person in 
the household would consume 1 portion a day, equivalent to 304 g of rabbit meat 
per households a day.  As a rabbit typically provides 1 kg of meat, one rabbit could 
potentially feed a family for three meals (or perhaps the rest of the animal would be 
sold).    
 
 
 
Figure 15.  The income of very poor and poor households before and after a 
theoretical programme to breed rabbits and sell two a week in comparison with the 
cost of an energy-only diet and a nutritious (LACON) diet. 
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Figure 16 shows that eating a portion of rabbit meat daily would result in 6 - 13% 
decrease in the daily cost of the diet, depending on the season.  In terms of cash, this 
decrease in cost in seasons 1 to 4 was 101 RWF a day, 149 RWF a day, 148 RWF a day 
and 163 RWF a day respectively.  The greatest impact is seen during season 4 again, 
due to the limited availability of micronutrient-rich dodo leaf and onions from 
kitchen gardens.   
 
 
Figure 16.  A bar chart showing cost of the most nutritious, LACON diet, with and 
without consuming rabbit meat once a day, over the four seasons of the year in 
Burera District, Rwanda.  
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5.1.3 The impact of growing avocado trees  
Research in Burera suggests that household food production is affected by the 
weather, particularly by rain and the landslides they cause; and by crop disease, a 
lack of land, a lack of seeds, the cost of producing food and the new land 
consolidation policy.  It is also a Government policy for households to have a kitchen 
garden to encourage them to grow their own produce. 
 
The cost of diet analysis identified avocados as an important food in the diet, mainly 
because they are a cheap source of energy and some micronutrients, and because 
their price does not fluctuate greatly throughout the year.   If every household had 
an avocado tree this could make a substantial contribution to household food 
consumption.  
 
In this model it was assumed that at least one portion of free avocado would be 
available once a day for each member of the typical household.  It is important to 
note that yields and production costs are not included in the model, nor the cost of 
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providing saplings of high yielding trees.  It is also unlikely that a tree will provide 
fruit year round though some varieties may be able to do so.  
 
Figure 17 shows that adding a portion of avocado to the diet every day led to a 4 - 
7% decrease in the daily cost of the diet, depending on the season.  In terms of cash, 
this decrease in cost in seasons 1 to 4 was 89 RWF a day, 64 RWF a day, 69 RWF a 
day and 91 RWF a day respectively.  The greatest impact is again seen in season 4, 
for the same reasons as before.  
 
 
 
Figure 17.  A bar chart showing cost of the most nutritious, LACON diet, with and 
without consuming avocado once a day, over the four seasons of the year in Burera 
District, Rwanda.  
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5.1.4 The impact of replacing sweet potato with maize  
The Government of Rwanda is encouraging a land consolidation programme to 
increase the production of maize, both to consume and as a cash crop for sale in east 
Africa.  For example the price of maize in Kenya doubled between the end of 2007 to 
the beginning of 2009 from USD200 to USD400.  Several market traders mentioned 
that maize was now being grown in Burera in place of sweet potatoes.  Although 
there are no data to confirm this, if the availability of sweet potato is reduced the 
price may rise and consumption may decrease.  The opposite could occur for maize: 
if its availability increased, its price may decrease and consumption may rise and 
replace sweet potato in the diet.  To examine what effect this change may have on 
the cost of the diet, 50% of the current diet provided by sweet potato was replaced 
with maize by changing the minimum constraints on each food in the software and 
then applying the current market prices. 
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Figure 18 shows that replacing sweet potato with maize change led to a 4 - 43% 
increase in the daily cost of the diet, depending on the season.  In terms of cash, this 
is an increase in cost during seasons 1 to 4 of 61 RWF a day, 477 RWF a day, 503 RWF 
a day and 559 RWF a day respectively.  
 
 
Figure 18.  A bar chart showing cost of the most nutritious, LACON diet, with and 
without replacing a half of sweet potato in the diet with maize, over the four seasons 
of the year in Burera District, Rwanda.   
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5.1.5 The impact of using micronutrient sprinkles on the cost of the diet  
The cost of diet analysis shows that foods providing the largest amounts of 
micronutrients, such as animal products and vegetables, are the most expensive 
components of the diet.   Very young children are particularly vulnerable to a lack of 
micronutrients because their requirements are relatively much greater than adults 
as they have a higher metabolic rate and are growing, so they need a nutrient dense 
diet.  If this cannot be provided by the diet, the alternative is to add micronutrients 
as supplements.  This can be done by adding powered vitamins and minerals, usually 
provided in a small sachet that the mother can mix with the child’s food, sometimes 
called a ‘sprinkle’.   A sachet of multivitamins and minerals is usually added once a 
day for 30 days and then repeated every six months to treat any deficiency and 
boost the reserves of micronutrients that can be stored.   
 
The cost of diet software was used to examine the effect of giving the child aged 12-
23 months a 1 g serving of micronutrients for 30 days continuously, during season 1 
and season 3.  It was assumed that the supplements were given free to mothers.   
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The cost of diet analysis showed that 60 days of supplements doubled the child’s 
iron intake and increased the intake of vitamin A by approximately 30%. 
 
Figure 19 shows that the micronutrient powders reduced the cost of the foods given 
to the 12-23 month old child during season 1 by 13 RWF (16%) a day and by 43 (42%) 
RWF a day, but this is equivalent only to a 1% annual reduction.   
 
 
Figure 19.   The daily cost of foods in a nutritious (LACON) diet given to a child aged 
12-23 months with or without the addition of multiple micronutrient powders for 30 
days in season 1 and 3. 
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5.1.6 The effect of replacing 50% of white sweet potato in the diet with orange flesh 

sweet potato 
The orange colour of some varieties of sweet potato is due to the pigment beta-
carotene which can be converted in the body into retinol, the most active form of 
vitamin A, in a ratio of 12 to 1.   Figure 20 shows that replacing 50% of the white 
flesh sweet potato consumed with orange flesh sweet potato results only in about a 
1% lower daily cost of the diet, depending on the season.  In terms of cash, this cost 
is reduced by 17 RWF a day, 5 RWF a day, 5 RWF a day and 18 RWF a day in seasons 
1 to 4 respectively.  Although the replacement sweet potato increase the intake of 
vitamin A by 88%, the small decrease in cost indicates that vitamin A is not a limiting 
micronutrient in the diet. 
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Figure 20. A bar chart showing cost of the most nutritious, LACON diet, with no 
orange flesh sweet potato with orange flesh sweet potato at 50%  
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Table 19.  The foods selected by the cost of diet software for the LACON diet  and the percentage of the annual amounts they contribute in 
terms of weight, cost, energy, protein, fat, eight vitamins and four minerals for the family, when white flesh sweet potato is replaced by 
orange flesh sweet potato.   
 
 

 
 
Food items 

 
Quantity 

(kg) 

 
%    

quantity 

 
 

Cost RWF 

 
%       

cost 

 
%      

energy 

 
%     

protein 

 
%              
fat 

%      
vitamin 

A 

% 
vitamin 

C 

% 
vitamin 

B1 

% 
vitamin    

B2 

 
%       

niacin 

% 
vitamin 

B6 

%        
folic 
acid 

% 
vitamin 

B12 

 
%      

calcium 

 
%       

iron 

 
%       

zinc 

 
% 

copper 

Bean, kidney 87 2.8 22,880 4.6 6.6 11.7 0.5 0.0 0.9 10.6 2.7 8.7 4.6 21.8 0.0 2.0 12.7 8.9 7.0 
Cassava, raw 68 2.2 5,810 1.2 2.1 0.4 0.1 0.1 6.6 2.6 0.3 1.0 3.3 0.8 0.0 0.4 1.1 0.7 1.3 
Insect, flying 18 0.6 12,151 2.4 1.1 1.9 1.8 0.0 0.1 3.5 0.8 1.9 0.9 0.0 4.5 0.7 1.6 5.4 6.8 
Leaf, dark 101 3.3 22,436 4.5 0.8 1.2 0.2 15.2 13.6 1.5 1.5 1.5 2.4 1.0 0.0 0.5 1.8 0.7 2.1 
Onion w/stalks 87 2.8 48,728 9.8 0.4 0.6 0.3 1.7 2.0 0.5 0.4 0.8 0.7 2.6 0.0 0.1 1.2 0.6 0.1 
Onion, green 169 5.5 69,247 13.9 0.8 1.2 0.6 3.3 3.9 1.0 0.7 1.6 1.4 5.1 0.0 0.2 2.3 1.2 0.2 
Pear, avocado 681 22.1 54,364 10.9 25.7 8.2 49.0 0.8 17.9 22.4 16.7 25.9 32.5 31.7 0.0 0.5 13.3 10.0 22.9 
Plantain, raw 227 7.4 10,442 2.1 6.2 1.1 0.2 4.2 8.2 3.4 2.3 3.7 9.3 4.4 0.0 0.3 2.7 0.8 2.1 
Potato, white 145 4.7 13,161 2.6 2.8 1.6 0.1 0.0 5.7 4.3 0.6 4.0 6.7 0.9 0.0 0.2 1.1 1.6 2.8 
Soybean, yellow 158 5.1 74,765 15.0 15.4 34.8 14.9 0.1 1.6 18.9 22.7 26.3 5.4 15.8 0.0 14.1 48.8 29.0 33.8 
Sweet potato, raw 203 6.6 6,384 1.3 4.6 2.6 0.1 0.0 8.0 6.1 1.2 2.7 8.0 2.4 0.0 0.5 3.2 3.7 3.7 
Sweet potato, red orange 203 6.6 6,384 1.3 4.9 2.1 0.1 60.4 16.6 4.2 5.4 3.3 8.3 3.5 0.0 1.8 2.0 2.2 10.0 
Vegetable Oil  56 1.8 11,611 2.3 5.3 0.4 10.5 0.0 1.3 1.0 0.2 0.5 1.3 0.4 0.0 0.1 0.5 0.6 0.7 
Yam, raw 317 10.3 35,916 7.2 7.9 8.4 4.6 2.9 8.1 8.1 10.1 5.6 8.4 3.6 20.0 16.8 3.7 9.6 4.3 
Yogurt 561 18.2 103,133 20.7 15.4 23.7 17.1 11.2 5.5 11.7 34.4 12.5 6.7 5.9 75.5 61.9 4.0 24.7 2.2 

                    
Total  3,079 100.0 497,410 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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5.1.7 The effect of halving the price of small dried fish  
The cost of diet software includes in the diet a large amount of yoghurt because the 
price recorded in the market is relatively low but it provides significant amounts of 
fat, calcium and vitamin B12.  As fat and calcium are also found in dried fish and as 
there is potential for fish farming given the number of lakes and rainfall, the effect of 
halving the price of small dried fish was examined. 
 
Table 20 shows that compared with Table 19, the weight of yoghurt is reduced 
considerably when two types of dried fish are included, but it makes little difference 
to the cost of the diet, because it is still 6 times more expensive than yoghurt and 
only results in a daily reduction of about 1% or 18-20 RWF/day in the child 12-23 
month old diet.    
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Table 20.  The foods selected by the cost of diet software for the LACON diet and the percentage of the annual amounts they contribute in terms 
of weight, cost, energy, protein, fat, eight vitamins and four minerals for the 12-23 month old when the price of small dried fish is halved.  
 

 
 
Food items 

 
Quantity 

(kg) 

 
%    

quantity 

 
Cost 
RWF 

 
%       

cost 

 
%      

energy 

 
%     

protein 

 
%              
fat 

%      
vitamin 

A 

% 
vitamin 

C 

% 
vitamin 

B1 

% 
vitamin    

B2 

 
%       

niacin 

% 
vitamin 

B6 

 
%        

folic acid 

% 
vitamin 

B12 

 
%      

calcium 

 
%       

iron 

 
%       

zinc 

Bean, kidney 4 1.2 1,027 3.6 3.9 6.5 0.3 0.0 0.6 7.3 2.1 4.8 4.2 15.5 0.0 1.0 8.3 5.8 
Bean white 1 0.5 422 1.5 1.5 2.6 0.1 0.0 0.2 2.9 0.9 1.9 1.6 6.1 0.0 0.4 3.3 2.3 
Breast milk 194 60.3 0 0.0 38.7 15.2 45.5 65.8 39.7 18.6 24.4 17.4 6.2 19.6 20.3 25.6 5.5 12.4 
Cabbage 1 0.4 51 0.2 0.1 0.1 0.0 0.1 1.4 0.4 0.3 0.1 0.5 0.3 0.0 0.0 0.1 0.1 
Carrot, raw 0 0.1 83 0.3 0.0 0.0 0.0 2.3 0.0 0.0 0.1 0.1 0.3 0.1 0.0 0.0 0.1 0.1 
Chilli powder, red 0 0.1 347 1.2 0.2 0.2 0.3 3.4 0.9 0.4 0.8 0.6 1.6 0.3 0.0 0.2 0.5 0.3 
Fish, dried 2 0.8 2,737 9.6 2.5 10.6 1.4 0.0 0.0 1.1 2.4 9.6 3.4 0.8 31.5 19.5 3.2 6.7 
Fish, dried 2 0.8 2,737 9.6 2.5 10.6 1.4 0.0 0.0 1.1 2.4 9.6 3.4 0.8 31.5 19.5 3.2 6.7 
Insect, flying 2 0.5 1,129 4.0 1.4 2.2 2.1 0.0 0.2 5.0 1.3 2.2 1.7 0.1 2.8 0.7 2.1 7.3 
Leaf, dark 7 2.1 1,453 5.1 0.7 1.0 0.2 17.3 14.4 1.6 1.7 1.3 3.3 1.1 0.0 0.4 1.8 0.7 
Onion w/stalks 4 1.2 2,188 7.7 0.3 0.3 0.2 1.3 1.4 0.4 0.3 0.4 0.7 1.9 0.0 0.1 0.8 0.4 
Onion, green 8 2.4 3,109 10.9 0.5 0.7 0.3 2.5 2.7 0.7 0.5 0.9 1.3 3.6 0.0 0.1 1.5 0.8 
Pear, avocado 31 9.5 2,441 8.6 15.1 4.6 28.2 0.6 12.5 15.4 13.2 14.3 29.6 22.5 0.0 0.2 8.7 6.5 
Peas, green  1 0.4 541 1.9 0.4 0.6 0.0 0.3 1.0 1.7 0.8 0.8 1.1 1.1 0.0 0.0 0.6 0.9 
Plantain, yellow, raw 3 0.9 138 0.5 1.1 0.2 0.0 0.9 1.7 0.7 0.5 0.6 2.5 0.9 0.0 0.0 0.5 0.2 
Potato, white 6 2.0 591 2.1 1.7 0.9 0.0 0.0 4.0 3.0 0.5 2.2 6.1 0.6 0.0 0.1 0.7 1.0 
Sorghum, red 3 0.8 545 1.9 2.6 2.0 0.5 0.1 0.0 3.5 0.9 2.6 1.7 0.4 0.0 0.2 3.0 2.2 
Soybean, yellow 11 3.4 5,165 18.2 13.9 29.8 13.2 0.1 1.7 20.0 27.5 22.3 7.5 17.3 0.0 11.2 49.0 29.1 
Sweet potato, raw 15 4.8 371 1.3 4.6 2.4 0.1 0.0 9.5 7.1 1.7 2.6 12.3 2.9 0.0 0.5 3.5 4.1 
Yam, raw 9 2.8 446 1.6 2.7 1.4 0.1 0.0 5.6 4.2 1.0 1.5 7.2 1.7 0.0 0.3 2.1 2.4 
Yogurt 16 4.9 2,890 10.2 5.6 8.2 6.2 5.2 2.4 5.0 16.9 4.3 3.8 2.6 13.9 19.9 1.6 10.0 

                   
Total 321 100.0 28,411 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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5.1.8 The application of average prices of food groups 
The aim of this analysis was to see what foods were chosen by the cost of diet 
software in each of the main food groups when the price of each food group was 
standardised by taking the average. The rationale being that those most nutritious 
foods from the food groups maybe identified. Table 21 shows the average cost of the 
food groups in ascending order. When the prices are averaged, the cheapest food 
group is roots and tubers at 12 RWF 100g and the most expensive are manufactured 
products, which are 23 times more expensive at 286 RWF per 100g. This process 
roughly maintains the ratio in the price between the different food groups but serves 
to minimise the inclusion of expensive foods.  
 
To ensure that food items were selected based upon nutrient content, the minimum 
constraints, which specify how many times a food item should be included in the diet 
were removed.   
 
Table 21. The average cost of the food groups, entered into the software to identify 
which foods are the most nutritious regardless of their price.  
 
Food Groups Code of Staple Cost (RWF/100g) Ratio Roots = 1 
Roots Roo 12 1.0 
Fruit Fru 31 2.5 
Cereals Cer 49 4.0 
Sugar Sug 51 4.2 
Vegetables Veg 64 5.2 
Pulses Pul 66 5.4 
Fat Fat 103 8.4 
Condiments Con 117 9.5 
Animal Products Ani 166 13.5 
Manufactured products Man 286 23.2 

 
Table 22 shows that when the average food group prices are entered into the 
software the minimum cost of a diet that meets a household’s energy and nutrient 
need is estimated at between 2,471 – 2,671 RWF per day, depending on the season, 
and features only 16 of the 83 foods included in the software. The annual cost of the 
diet for the typical family is estimated to be 871,500 RWF.  
 
Table 22 shows that season 1 is the cheapest due to the availability of raw cassava 
and grasshoppers (insect, flying) that are cheap sources of vitamin C and B group 
vitamins. During the other three seasons, the food items are replaced by small dried 
fish, green peas, plantain and vegetable oil.  
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Table 22. The cost of a diet that meets the average energy and recommended 
nutrient requirements when the average food group prices are applied to the 
software.  
 

Age Group Season 1 Season 2 Season 3 Season 4 Annual Cost 
12-23 month-old 122 159 159 159 49,513 
Rest of Family 2,349 2,512 2,512 2,512 821,947 
Overall 2,471 2,671 2,671 2,671 871,460 

 
Table 23 shows the absolute weight and cost of the foods for the whole year with 
the percentage contributed by each food in terms of weight, cost, energy, protein 
and fat, and the percentage contribution of each food for eight vitamins and four 
minerals for the family.  
 
Table 23 shows that by averaging the prices of food items by food group, yoghurt has 
been removed from the diet and the quantity of avocado has been significantly 
reduced. Although this is more realistic, bread has been included potentially because 
it is fortified, as have two types of peas and palm oil. Although these food items 
were of limited availability in markets in Burera, this model does highlight potential 
sources of nutrient rich foods that may have been excluded from previous analysis 
because of their cost.    
 
One of the main differences in this diet is the inclusion of small dried fish. Although 
they contribute to 22% of the total cost of the diet, this food item is an important 
source of nutrients, providing 30% of the total protein and niacin requirements, 97% 
of vitamin B12 requirements, 17% of calcium requirements and 74% of iron 
requirements. This would suggest that small dried fish are one of the most nutrient 
rich animal products found in the market in Burera but when analysed with yogurt, 
were too expensive to be included. Unlike yogurt however, these fish were widely 
available on the market and their price per 100g is therefore more accurate than the 
price per 100g of yoghurt is believed to be. 
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Table 23.  The 16 foods selected by the cost of diet software for the LACON diet using average food group prices and the percentage of the 
annual amounts they contribute in terms of weight, cost, energy, protein, fat, eight vitamins and three minerals for the family.  
 
 

 Food Items Quantity 
(kg) 

%    
quantity 

Cost 
RWF 

%       
cost 

%      
energy 

%     
protein 

%              
fat 

%      
vitamin 

A 

% 
vitamin 

C 

% 
vitamin 

B1 

% 
vitamin    

B2 

%       
niacin 

% 
vitamin 

B6 

%        
folic 
acid 

% 
vitamin 

B12 

%      
calcium 

%       
iron 

%       
zinc 

%       
copper 

Cer Bread 218 10.6 8,214 11.9 14.0 10.3 4.6 0.0 0.0 7.5 7.0 8.7 1.6 9.3 0.0 9.0 0.7 5.1 2.1 
Cer Cassava, flour 177 8.6 6,680 9.7 13.0 2.5 0.9 0.9 43.7 17.2 3.5 5.4 23.2 8.7 0.0 13.1 2.7 3.7 6.6 
Roo Cassava, raw 65 3.2 449 0.6 2.0 0.4 0.1 0.1 6.7 2.7 0.5 0.8 3.5 1.3 0.0 2.0 0.4 0.6 1.0 
Ani Fish, small, dried 52 2.5 8,352 12.1 4.1 16.3 3.4 0.0 0.0 1.6 5.6 15.2 4.0 2.0 49.1 8.4 37.7 6.3 4.7 
Ani Fish, small, dried 50 2.5 6,886 10.0 4.0 15.8 3.3 0.0 0.0 1.6 5.4 14.8 3.9 1.9 47.6 8.2 36.6 6.1 4.5 
Ani Insect flying 27 1.3 2,891 4.2 1.7 2.6 4.1 0.0 0.2 5.7 2.5 2.7 1.5 0.1 3.3 1.8 1.0 1.4 2.4 
Fat Palm oil 48 2.3 3,615 5.2 9.7 0.0 33.6 90.9 0.0 0.2 0.4 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 
Pul Pea, dry 15 0.7 574 0.8 1.2 1.9 0.1 0.0 0.2 2.0 1.0 1.4 0.9 7.1 0.0 0.9 0.4 1.6 2.3 
Veg Pear, avocado 84 4.1 4,324 6.2 3.2 0.9 9.0 0.2 2.3 2.9 4.0 2.9 4.4 7.1 0.0 8.6 0.1 2.8 1.6 
Veg Peas, green 52 2.5 2,874 4.2 1.0 1.5 0.1 1.2 2.5 4.2 3.1 2.1 2.1 4.5 0.0 0.8 0.1 1.8 1.5 
Fru Plantain 186 9.1 4,989 7.2 5.1 0.8 0.3 6.4 7.0 2.9 3.7 2.7 8.4 6.6 0.0 4.5 0.2 5.2 2.2 
Roo Potato, white 279 13.6 2,445 3.5 5.4 2.7 0.2 0.0 11.5 8.8 2.2 7.0 14.1 3.1 0.0 14.7 0.4 5.3 2.2 
Pul Soybean, yellow 194 9.5 9,922 14.3 18.8 37.8 27.2 0.2 2.0 24.4 54.1 29.2 7.3 35.4 0.0 8.8 18.0 47.0 59.8 
Roo Sweet potato 389 19.0 3,592 5.2 8.9 4.4 0.3 0.0 16.0 12.2 4.7 4.8 16.8 8.6 0.0 12.7 1.0 8.8 6.1 
Fat Vegetable oil 18 0.9 1,601 2.3 3.6 0.0 12.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Roo Yaw 195 9.5 1,796 2.6 4.4 2.2 0.1 0.0 8.0 6.1 2.3 2.4 8.4 4.3 0.0 6.4 0.5 4.4 3.0 

                     
 Total 2,047 100.0 69,205 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
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5.2 Cash transfers to improve the diet 
The cost of diet analysis indicates that very poor and poor households are potentially 
unable to afford a nutritious diet.  As these household purchase 50% and 45% of 
their food respectively, cash transfers to build their livelihood opportunities and to 
address economic barriers to purchasing an adequate diet could greatly improve 
their diet (Save the Children, 2011).  The results from the present analysis indicate 
that very poor and poor households are particularly vulnerable during the period 
from September to December, the lean season before the harvest begins. 
 
It is reasonable to assume that the amount of any cash transfer should provide at 
least enough to cover the cost of the estimated nutritious diet for a typical family, 
assuming of course that all the money is spent on food.  This may not be the case if 
people don’t have enough income to meet their non-cash needs as well, so a 
proportion of this requirement may need to be provided as well.   The amount could 
be fixed, based on a typical family, or could be adjusted according to the number of 
children, though this would require accurate data which may not be easy to obtain.   
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5. Recommendations 
 
The Cost of Diet analysis has shown that potentially the very poor and poor 
households are unable to afford a nutritious diet that provides the recommended 
energy and nutrient needs of a household. The study also found that micronutrient 
rich foods, particularly animal products and vegetables are the most expensive in the 
diet. Policies and interventions are needed to increase the availability of these foods 
to reduce their market price.  
 
Small livestock, poultry and kitchen garden programmes are recommended where 
feasible to improve access to key micronutrients such as iron, calcium, folic acid and 
vitamin A. When designing these interventions it is important that they do not 
negatively impact on women’s time to adequately care and feed themselves and 
their children. A micronutrient sprinkle supplementation programme during 
September to December should be considered to reduce the cost of the diet during 
the lean season.  
 
Many of the market traders discussed the new system of land consolidation, in 
particular how this may involve replacing the cultivation of sweet potato with maize. 
Although there are potential economic benefits associated with this policy as 
discussed, it may limit the availability of sweet potatoes thus increasing their price. It 
is recommended that another Cost of Diet assessment be undertaken in 2012 or 
2013 to determine the impact of this policy.  
 
Social protection programmes such as cash transfers that reduce the economic 
constraints of obtaining a nutritious diet but also increase income through the 
development of livelihood opportunities should also be considered. Further research 
is required to determine what livelihood opportunities could be created.  
 
All interventions should be supported by nutrition education programmes with the 
aim of improving the diet pattern towards nutritious but affordable choices of food 
for the household. Messaging on the importance of consuming cheap, nutrient-rich 
vegetables such as dodo leaf, onion and avocado should be undertaken. 
Furthermore, introducing soybeans into the diet should be promoted due to their 
rich source of protein, B group vitamins, iron and zinc. Advocacy of the importance 
of animal product consumption such as small dried fish and grasshoppers is required 
to increase calcium and vitamin B12 intakes.   
 
Breast feeding promotion is essential due to the low rate of exclusive breastfeeding 
(30%). A review of evidence has shown that exclusive breastfeeding for the first 6 
months of life, and continued partial breastfeeding up to 2 years of age or beyond is 
the optimal way of feeding infants and children. Breastfeeding is also the most cost-
effective method of feeding and not doing so greatly increases food costs for 
households.  
 
Education on the prevention of illness and caring for sick children should also be 
considered due to the cyclical relationship between malnutrition and disease. The 
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treatment of diarrhoea with ORS, increased levels of safe drinking water and food 
must be encouraged as treatment seeking for diarrhoea is poor in Burera. It is also 
essential that child and maternal anaemia is addressed by increasing the 
consumption of animal products and advocating for iron and folate supplementation 
during pregnancy as rates are alarmingly high. Furthermore, covering and replacing 
open pits with functioning latrines as well as advocating for sanitation practices such 
as hand washing with soap should be undertaken. 
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Appendix 1.  Family members chosen from the WHO database of average energy requirement used to create households with low and high average energy 
requirements plus a household with an energy requirement closest to the number of people x 2,100 kcal (HEA/CoD family). 

Family size 5 individuals 6 individuals 7 individuals 8 individuals 9 individuals 
 
Household member 

Kcal 
/day Low HEA 

/CoD High Low HEA 
/CoD High Low HEA 

/CoD High Low HEA 
/CoD High Low HEA 

/CoD High 

Baby (either sex) 12-23 months 894 X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  
Child (either sex) 2-3 years 1,088 X    X    X    X    X    
Child (either sex) 3-4 years 1,200 X    X    X    X    X    
Child (either sex) 4-5 years 1,300    X    X    X    X    
Child (either sex) 5-6 years 1,400       X    X    X  X   
Child (either sex) 6-7 years 1,500          X  X  X    
Child (either sex) 7-8 years 1,625        X     X  X   
Child (either sex) 8-9 years 1,763     X      X     
Child (either sex) 9-10 years 1,913  X      X      X  
Child (either sex) 10-11 years 2,075     X      X     
Child (either sex) 11-12 years 2,250  X      X      X  
Child (either sex) 12-13 years 2,413     X      X    X 
Child (either sex) 13-14 years 2,575        X    X   X X 
Child (either sex) 14-15 years 2,725         X  X X    X 
Child (either sex) 15-16 years 2,838      X   X   X   X X 
Child (either sex) 16-17 years 2,913   X   X   X   X    X 
Child (either sex) 17-18 years 2,950   X   X   X   X    X 
Man, 18-29y, 50 kg, light activity 2,300 X    X    X    X    X    
Man, 30-59y, 50 kg, mod activity 2,750  X   X   X   X   X  
Man, 30-59y, 60 kg, vig activity 3,450   X   X   X   X   X 
Woman, 18-29y, 45 kg, light activity 1,850 X    X    X    X    X    
Woman, 30-59y, 45 kg, mod activity 2,300  X   X   X   X   X  
Woman, 30-59y, 55 kg, vig activity 2,850   X   X   X   X   X 
Woman is lactating 418 X  X  X  X  X  X  X  X  X  X  X  X  X  X  X  
Total average energy requirement kcal  7,749 10,524 13,474 9,049 12,612 16,312 10,449 14,724 19,037 11,949 16,837 21,612 13,574 18,962 24,024 
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Appendix 2.  All the foods that are consumed by the inhabitants of Burera District in 
Rwanda and the costs per 100g reported by market traders 
 

FOOD LIST SEASON 1 SEASON 2 SEASON 3 SEASON 4 
BREAST MILK (GENERIC) 0.00 0.00 0.00 0.00 
MAIZE, FLOUR, DRY (KENYA) 60.00 56.00 61.50 56.90 
MAIZE, FLOUR, DRY (KENYA) 39.00 38.20 37.70 39.00 
SORGHUM, FLOUR (KENYA) 41.30 37.00 37.00 35.60 
SORGHUM, WHOLE GRAIN, RED 
(SENEGAL) 23.50 21.60 23.20 18.70 
WHEAT, FLOUR, ALL-PURPOSE, 72% 
EXTRACT. (KENYA) 27.60 23.70 26.30 22.00 
RICE, RAW (KENYA) 56.60 54.50 56.60 56.60 
CASSAVA, DRIED, FLOUR (INDONESIA) 32.30 33.60 36.30 30.30 
BEAN, AVERAGE (MEXICO) 31.90 23.30 28.00 26.30 
BEAN, KIDNEY, DRIED, RAW (KENYA) 28.10 22.50 27.60 26.70 
BEAN, WHITE (SENEGAL) 28.40 20.80 28.40 20.80 
PEA, DRY (EGYPT) 60.50 47.20 62.50 51.20 
PEANUT, W/O SHELL (INDONESIA) 185.20 185.20 185.20 185.20 
PEANUT, POWDER (SENEGAL) 95.50 100.60 111.50 95.50 
PEAR, AVOCADO (INDONESIA) 9.10 6.50 7.10 9.30 
PINEAPPLE, FRESH (SENEGAL) 16.00 16.00 15.40 11.40 
LEAF, DARK (KENYA) 22.50 22.70 21.10 18.60 
LEAF, CASSAVA (KENYA) 69.30       
SHALLOT (INDONESIA) 57.80 54.60 54.60 54.60 
ONION TUBER (KENYA) 67.60 67.60 62.20 59.50 
ONION, GREEN (SENEGAL) 41.00 41.00 41.00 69.70 
CARROT, RAW (INDONESIA) 25.00 20.90 29.20 23.00 
TOMATO, RIPE, FRESH (SENEGAL) 45.00 37.50 45.00 26.30 
PEPPER, GREEN, SWEET (EGYPT) 76.10 76.10 76.10 76.10 
CABBAGE, GREEN, RAW (KENYA) 5.30 3.70 8.30 4.70 
PUMPKIN, RAW (INDONESIA) 8.90 8.90 11.20 11.20 
BANANA, FRESH-AP (SENEGAL) 23.10 23.10 33.20 23.10 
PASSION FRUIT (KENYA) 53.00 51.30 58.80 55.00 
PAPAYA, RIPE (KENYA) 22.20 22.20 22.20 22.20 
MANGO, RIPE, FRESH-AP (SENEGAL) 47.00 47.00     
ORANGE, SWEET, FRESH-AP (SENEGAL) 42.00 42.00 42.00 37.20 
PEAS, GREEN (MEXICO) 51.70 31.00 51.70 51.70 
EGGPLANT, FRESH-AP (SENEGAL) 28.50 23.70 27.50 19.00 
PUMPKIN, RAW (INDONESIA) 16.50 16.50 16.50   
GARLIC (EGYPT) 344.00 344.00 344.00 295.90 
CHILES, JALAPENO (MEXICO) 214.30 214.30 214.30 321.40 
SHEEP, RAW-AP (SENEGAL) 157.20 157.20 157.20 157.20 
BEEF, W/O BONE (SENEGAL) 193.20 197.00 193.20 193.20 
BEEF, W/BONE (SENEGAL) 147.80 149.90 147.80 147.80 
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CHICKEN (INDONESIA) 204.70 182.10 176.50 233.00 
FISH, SMALL, FRESH, FRESH WATER 
(MEXICO) 94.20 121.10 100.90 141.30 
FISH, SMALL, DRIED, FRESH WATER 
(MEXICO) 225.60 225.60 225.60 225.60 
FISH, SMALL, DRIED, FRESH WATER 
(MEXICO) 259.70 259.70 259.70 259.70 
PORK W/BONE (MEXICO) 170.00 120.00     
RABBIT, RAW (KENYA) 200.00 250.00 200.00 150.00 
INSECT, FLYING (INDONESIA) 69.20       
EGG, CHICKEN, WHOLE, LOCAL (EGYPT) 188.80 162.60 188.80 188.80 
MILK, COW, FULL CREAM (EGYPT) 18.20       
MILK, COW, BOILED (MEXICO) 27.50       
BUTTER, COW, UNCOOKED (SENEGAL) 175.40 175.40 175.40 263.20 
SWEET POTATO, RAW (KENYA) 7.50 1.10 1.10 0.60 
CASSAVA, RAW (KENYA) 8.60       
POTATO, WHITE (EGYPT) 7.70 8.50 10.60 10.50 
YAM, RAW (INDONESIA) 7.30 3.70 3.70 3.70 
PALM OIL, LOCAL (SENEGAL) 103.30 99.00 111.90 99.00 
VEGETABLE OIL (INDONESIA) 46.40 46.40 46.40 46.40 
BISCUIT (SENEGAL) 176.30 176.30 176.30 176.30 
SALT, NON-IODIZED (KENYA) 31.40 31.40 31.40 31.40 
SALT, LOCAL (SENEGAL) 50.80 50.80 50.80 50.80 
WHEAT, DOUGH, DEEP FRIED (KENYA) 86.80 86.80 86.80 86.80 
WHEAT, DOUGH, DEEP FRIED (KENYA) 66.40 66.40 66.40 66.40 
BREAD (SENEGAL) 94.20 94.20 94.20 94.20 
SUGARCANE (INDIA) 16.10 16.10 16.10 16.10 
SUGAR, REFINED (MEXICO) 89.20 84.10 86.60 89.20 
PANCAKE MIX (MEXICO) 51.70 51.70 51.70 51.70 
TOMATO SAUCE (INDONESIA) 285.70 285.70 285.70 285.70 
SALT, IODIZED (KENYA) 29.50 29.10 29.10 28.60 
MAIZE, ON THE COB, YELLOW (MEXICO) 40.10 25.90 40.10 21.20 
PLAINTAIN, YELLOW, RAW (INDONESIA) 19.60 4.60 4.60 4.60 
LEMON (KENYA) 31.00 34.40 34.40 33.00 
EGGPLANT, FRESH-AP (SENEGAL) 31.70 31.70 31.70 23.80 
FISH, SMOKED, DRIED-AP (SENEGAL) 241.90 241.90 241.90 241.90 
GINGER ROOT, FRESH (INDIA) 731.70       
SOYBEAN, YELLOW (INDONESIA) 47.30 47.30 47.30 47.30 
PASSION FRUIT (KENYA) 40.70 40.70 40.70 40.70 
CHILI POWDER, RED (INDIA) 142.90 142.90 142.90 142.90 
PALM OIL, LOCAL (SENEGAL) 104.20 83.30 83.30 104.20 
YOGURT (EGYPT) 18.40 18.40 18.40 18.40 
BANANA, LARGE, RIPE (KENYA) 19.70 26.20 26.20 26.20 
ONION W/STALKS (INDIA) 56.10 56.10 56.10 56.10 
OIL, VEGETABLE (WFP SPECS) 
(SUPPLEMENT) 967.70 907.30 967.70 967.70 
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MAIZE, WHITE, DRIED (EGYPT) 22.10 20.90 18.00 18.20 
MAIZE, YELLOW, FLOUR (INDONESIA) 51.20 51.20 37.70 51.20 
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