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Executive summary 
Background 
Kenya lies across the equator on the east coast of Africa and has an estimated 
population of nearly 40 million people (Kenya Facts and Figures 2012) with an 
estimated population growth rate of 2.4%1. The 2009 population census estimated 
that 32% of the total population resides in urban areas with a rapid growth of 4%. It is 
estimated that 60% of the city’s population lives in informal settlements (UN Habitat, 

2006) and 22% of the population lives below the poverty line2. Informal settlements 
cover only 5% of the total residential land area of the city, but they are inhabited by at least 
half of the city’s population.  
 
The COD study was undertaken in Kibera, the largest informal settlement in Kenya. 
Kibera is situated south west of Nairobi approximately 5kms from the city center, and 
is divided into 14 villages including Lindi, Mashimoni, Kianda, Gatwekera, Makina, 
Soweto East, Soweto West, Silanga, Kambi Muru, Kisumu Ndogo, Raila, Karanja 
and Laini Saba.  
 
The 2009 census reported Kibera’s population as 380,0003 and was previously 
thought as one of the largest slums in the world. The majority of the population in 
Kibera are tenants with no rights as government owns all the 2.4 km² piece of land. 
Living conditions in Kibera are very poor with severe lack of clean water supply, 
improved sanitation, housing, health services, inadequate schooling facilities, and 
lack of solid waste management facilities. High crime rates are prevalent due to lack 
of proper governance and poverty. 
 
Objective 
 
The aim of this analysis was to assess the degree to which economic constraints 
might prevent households in Kibera from having access to a nutritious diet. 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 
Kibera? 

• 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? 
 
Methods 
A market and dietary pattern survey and focus group discussions were conducted in 
6 villages and markets in Kibera. These villages and markets included Laini Saba, 
Soweto East, Gatwekera, Makina, Kisumu Ndogo, and Silanga and were selected on 
the basis of having been assessed during the Household Economic Analysis (HEA) 
in Kibera. The market price, seasonal availability and consumption patterns of local 
foods was collected. With these data, three types of diets were created using the 

                                                 

1 Kenya Demographic profiles 2013, available http at 

http://www.indexmundi.com/kenya/demographics_profile.html  

2 GOK, Kenya Integrated Budget Household survey, 2005 

3 KNBS, 2010 

http://www.indexmundi.com/kenya/demographics_profile.html
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Cost of the Diet software: the Energy only diet, the minimum Cost Nutritious diet 
(MNUT) and the Locally Appropriate Cost Optimised Nutritious (LACON) diet. These 
were compared with income data collected through the HEA, to estimate the 
affordability of a nutritious diet at the household level by wealth group. 
 
Results 
From the Focus Group discussions, the staple foods that are commonly eaten are 
Maizeflour (in form of Ugali) and Kale (Sukuma wiki) which is often mixed with 
spinach and traditional vegetables like Amaranth (Terere), Spider plant (Saga), 
African night shade (managu), Jute Mallow (Mrenda and Cow leaves. Feeding 
practices were also found to vary by ethnic origin with most people from around the 
lake region consuming fish products as compared to those from central and eastern. 
 
The energy only diet 
The results from the cost of the diet analysis show that the cost of the Energy only 
diet is Ksh. 173,537 per year, with the daily cost ranging from Ksh. 461 to 483 
depending on the season. This diet only included 8 out of the 89 foods included in 
the software and these were Rice, banana, avocado, vegetable oil, margarine, 
spinach, beef and green maize. Beef meat only provided 1.6% of the total quantity of 
food for this diet however, beef met 100% of the requirements for Vitamin B12 which 
is only available from animal sources and was only available in season 3, indicating 
the lack of this nutrient in the other seasons. Season 1 had fewer foods (Green 
maize, banana, Rice and Avocado) and this may be the reason why this was 
identified as the cheapest season. 
 
Although the energy only diet is designed to meet the recommended requirements 
for energy and fat, it is interesting that for a child aged 12-23 months, the 
requirements for fat were not met. In addition to the RDI for fat requirements which 
were not met, RDIs for Vitamin B1, Vitamin B2, Folic Acid, Calcium, Iron and Zinc 
were not met. Some nutrients for example Vitamin A requirements for Vitamin A were 
not met in season one only, and this could be due to the fact that in season 1, 
spinach was not included. 
 
The Minimum cost Nutritious (MNUT) diet 
The MNUT diet was found to cost Ksh. 275,928 per year. This diet was 1.5 times 
more expensive than the Energy Only diet. The daily cost for this diet ranged from 
Ksh. 755 - 759. The main foods selected for this diet included millet, banana, 
avocado, margarine, spinach, milk, orange, fresh pigeon peas, cowpea leaves and 
amaranth, with a majority of the nutrients being provided by Millet, banana, spinach 
and pigeon peas. For children 12-23 months, breast milk provides the main source 
for a majority of the nutrients including energy (39%), Protein (38%), fat (69%), 
Vitamin A (27%), Vitamin C (27%) and Niacin (21%) indicating the importance of 
breast milk for this age group. This diet met all the nutrient requirments for children 
12-23 months and for the rest of the family. 
 
The Locally Appropriate Cost Optimised Nutritious (LACON) diet 
The LACON diet was estimated to cost Ksh. 457.771 annually which means that the 
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 Ksh. 1,225 to 
1,276 per day. This diet included 21 of the 89 foods known to be eaten by people in 
Kibera. This diet is 1.5 times more expensive than the MNUT diet meaning that the 
constraints in the software made it much harder for the software to meet 
recommended nutrient intakes that reflect typical dietary habits. Hence the software 
selected more expensive food sources to meet nutrient requirements. 
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The LACON diet met all the nutrient requirements indicating that the more diverse 
the diet, the more likely that all nutrients requirements can be met taking into account 
food preparation practices, nutrient bioavailability and health status.  
 
An issue with the nutritious diets (MNUT and LACON) is that foods have to be eaten 
in large quantities to meet the recommended nutrient intakes, which may be 
expensive and unrealistic for poor households. For example, the LACON diet 
included 1,435L of milk a year which would translate to a daily consumption of 4L of 
milk daily which may not be possible for poor households..  
 
The results show that the daily cost of the LACON diet fluctuates by season, with 
season 1 (May – July 2013) and season 4 (August – September 2012) being the 
most expensive seasons. 
 
Breastfeeding remains critical for children up to 2 years of age. According to the COD 
analysis for children aged 12-23 months, breastfeeding contributed significantly to 
meeting most nutrient requirements including energy, protein and fats.  

 
The most nutritious foods for the minimum cost were identified as rice, soybeans, 
avocado, beef liver, arrow roots, vegetable fat, sugar, spider plant and amaranth 
leaves. However, from the data collected, soybeans, meat liver and arrowroots are 
not consumed often mainly due to their high costs and also for the case of soya, the 
taste was mentioned as not palatable.  
 
Affordability 
 
Kibera is an urban informal settlement where the majority of the people are 
dependent on food purchases hence income is a big determinant of the food choices 
made. The very poor are unlikely to consume more animal sourced foods and are 
also likely to go for the cheaper cereals and vegetables.   
 
The results from the cost of the diet indicate that the lower and upper middle wealth 
groups can afford a nutritious diet (MNUT). However, the households in the very poor 
and poor wealth groups cannot afford all the diets given their low incomes as well as 

large family sizes. The gap in the affordability of the LACON diet, expressed in cash 

(438,922 Ksh a year for the very poor and 421,115 Ksh. for the poor wealth groups), 
is very large indicating a huge unmet need for this wealth group and this can only be 
addressed through government poverty reduction initiatives. The cost of the most 
nutritious diet are currently estimated to be about 312% of current income for the 
very poor, 259% for the poor, 143% of income for the lower middle and 123% of 
income for the upper middle wealth groups. 

 

Recommendations 

 

The results from the Cost of the Diet analysis show that for the households in the 
very poor and poor wealth groups, it is not possible for them to obtain their 
recommended intakes of energy, fat, protein and micronutrients from foods found in 
the local markets due to their low income levels. It is important to note that these 
wealth groups account for 50-60% of the population in Kibera.  
The very poor household’s access to the nutritious foods selected by the software is 
restricted mainly by poverty as all the food items are available in the markets.  
  
Hence, the following recommendations are made: 
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• There is need to review the minimum casual labour wage to increase the income 
levels of the very poor and poor wealth groups many of whom rely on casual 
(skilled/unskilled) labour. It is also important to consider a social protection 
programme for very poor urban households to enable them meet their minimum 
nutrient requirements. 

• There is need to promote home gardening in the urban slums areas to reduce the 
cost of foods that can otherwise be produced for home consumption. Various 
projects promoting multi-storey gardening have been tried but the uptake seems to 
have been very poor as most households do not own home gardens. A more 
innovative and sustainable approach is recommended.  

• Given the importance of breastfeeding for the 12-23 months age group, it is 
recommended that programmes promoting complementary feeding should strongly 
emphasize continued breastfeeding upto 2 years. 

• The Cost of the Diet analysis indicates that soya is a good source of nutrients at 
minimum cost but consumption levels are not high. There is need to promote the 
soya based products and if possible provide nutrient education on their nutritional 
importance and how they can be made more palatable.  
 
Implications for GSK 

• Consider a fortified family food that would also address macro as well as 
micronutrients. 

• For both the Energy only and MNUT diets, the requirements for fat were not met 
at 100%. Inclusion of fat in the product could be considered hence, a cereal 
based product with added proteins, fats and vitamins could be recommended.  

• It will be important to consider how this product will be marketed given that most 
people prefer locally milled cereal products as opposed to the refined, packaged 
products as is the case with maize flour.  
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1 Introduction 

1.1 Kenya 
 

Kenya lies across the equator on the east coast of Africa and shares borders with 
Tanzania to the south, Uganda to the west, Ethiopia to the north, Somalia to the East 
and South Sudan to the northwest.  
 
Kenya has a land mass of 582,645 km². Approximately 80% of the land area of the 
country is arid or semiarid, and only 20% is arable. Agriculture, mainly rain-fed, is the 
main sector of the Kenyan economy. The country is recurrently affected by drought, 
floods and environmental degradation leading to economic losses and adversely 
impacting food security. Kenya is ranked 55 in the 2012 Global Hunger Index and is 
classified as having a serious hunger problem4. 
 
The country has an estimated population of nearly 40 million people (Kenya Facts 
and Figures 2012) and has an estimated population growth rate of 2.4%5. The 2009 
population census estimated that 32% of the total population resides in urban areas 
with a rapid growth of 4%.  
 
The Vision 2030 is the country’s blueprint for national development whose vision is to 
transform Kenya into a newly industrializing, middle-income country providing a high 
quality of life to all its citizens by 2030 in a clean and secure environment6. This 
vision is anchored on three key pillars; economic, social and political governance. To 
support the realization of this vision, Kenya has developed a number of policies and 
strategies to support economic growth and social improvement. 
 
1.1.1 Nairobi 
Nairobi is the capital city of Kenya and is an international, regional, national and local 
hub for commerce, transport, regional cooperation and economic development. It 
connects together eastern, central and southern African countries7.  
 
Nairobi has an estimated population of 3.1 million people (KNBS, 2009). Nairobi has 
experienced very rapid population growth with a growth rate of 4.7%- 4.8% annually, 
compared to an average of 3.8% annually for cities in developing countries and 1.8% 
for the world urban growth rate8. UN Habitat projects that the city population will hit 5 
million people in 2020 and 6 million people in 2025. Nairobi has a population density 
of 3,080 persons per sq.km compared to 50 persons per sq km. country wide. 
 

                                                 

4 IFPRI, GHI, 2012 

5 Kenya Demographic profiles 2013, available http at 

http://www.indexmundi.com/kenya/demographics_profile.html  

6 GOK, Vision 2030 

7 UN Habitat (2009), Nairobi City Profile 

8 Mairura Omwenga, Integrated Transport System for Liveable City Environment: A Case Study of 

Nairobi Kenya, 47th ISOCARP Congress 2011 available at 

http://www.isocarp.net/data/case_studies/2022.pdf  

http://www.indexmundi.com/kenya/demographics_profile.html
http://www.isocarp.net/data/case_studies/2022.pdf
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It is estimated that 60% of the city’s population lives in informal settlements (UN 

Habitat, 2006) and 22% of the population lives below the poverty line9. Informal 
settlements cover only 5% of the total residential land area of the city, but they are 
inhabited by at least half of the city’s population. UN Habitat (2006) estimates that only 

22% of slum households have water connections. Nairobi has been overwhelmed by rapid 
population growth coupled with weak frameworks for environmental regulation and 
implementation. With the environment deteriorating over many years, the repercussions 
are increasingly felt, including traffic congestion, pollution, poor waste management, and 
water shortages. Overall policies and practices to address slum dwellers’ needs have 

been poorly developed and implemented10. 
 
Economic conditions are deteriorating much faster for Nairobi’s residents than the national 
trend; the proportion of people living below the national poverty line in Nairobi is increasing 
dramatically, from 26% in 1992 to 50% in 1997. The most evident features of this 
degeneration include slum expansion, higher numbers of people living and begging on the 
streets, and a rise in crime. 
 

1.2 Aim of the analysis  
 

The aim of this analysis was to assess the degree to which economic constraints 
might prevent households in Kibera from having access to a nutritious diet. 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 Kibera? 

• 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? 
 

2 Overview of the Study Area 

 

2.1 Introduction to Kibera informal settlement 
 

The COD study was undertaken in Kibera, the largest informal settlement in Kenya. 
Kibera, established in 1912 as a settlement for the Nubians from Sudan is situated 
south west of Nairobi approximately 5kms from the city center. Kibera is divided into 
14 villages including Lindi, Mashimoni, Kianda, Gatwekera, Makina, Soweto East, 
Soweto West, Silanga, Kambi Muru, Kisumu Ndogo, Raila, Karanja and Laini Saba.  
 
The 2009 census reported Kibera’s population as 380,00011 and was previously 
thought as one of the largest slums in the world. The majority of the population in 
Kibera are tenants with no rights as government owns all the 2.4 km² piece of land.  
 

                                                 

9 GOK, Kenya Integrated Budget Household survey, 2005 

10 UN Habitat, Nairobi sector profile 

11 KNBS, 2010 
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Kibera is inhabited by multi-ethnic communities with some villages being dominated 
specifically by people from one ethnic group. The main tribes include the Nubians, 
Luo, Luhya, Kikuyu, Kamba and Kalenjin. 
 
Living conditions in Kibera are very poor with severe lack of clean water supply, 
improved sanitation, housing, health services, inadequate schooling facilities, and 
lack of solid waste management facilities. High crime rates are prevalent due to lack 
of proper governance and poverty. 
 
The government of Kenya and other development partners have made efforts to 
provide communities in Kibera and other slums in Nairobi with basic facilities. 
Agencies such as Umande Trust, Carolina for Kibera, AMREF, Population Council, 
Centers for Disease Control (CDC), Medecins Sans Frontiers (MSF) among others 
are providing schools, clinics, toilet facilities, training institutions and health care. 
 
2.1.1 Water and sanitation 
For many years since its establishment, Kibera had no water and it had to be 
collected from the Nairobi dam. The dam water is not clean and causes water borne 
diseases such as typhoid and cholera. Now there are two main water pipes into 
Kibera, one from the municipal council and one from the World Bank. According to a 
UN Habitat report, 79% of the residents purchase water12. The cost of water is high 
with average households daily water expenditure of Ksh.13.40 which translates to a 
monthly household water expenditure of Ksh.402. 
 
Kibera’s high density and total lack of infrastructure has led to acute problems of 
drainage, sanitation and solid waste management. Due to lack of access to sanitation 
facilities, many residents are forced to resort to what are referred to as “flying toilets,” 
or defecating into a plastic bag and throwing the contents. Kibera’s lack of sanitation 
infrastructure has a detrimental effect on the well-being and overall health of the 
community, contributing to a disproportionate disease burden and intolerable living 
conditions13. In Kibera, pit latrines are the main mode of excreta disposal. However, 
they are poorly constructed, inadequate and often overflowing. In this settlement, up 
to 75 people share one pit latrine and the location of most toilets does not conform to 
health requirements. The popular use of pit latrines is due to the prohibitive capital 
cost of setting up a sewerage system which majority of the urban poor cannot afford. 
Besides, the settlement is densely populated, lacks security of tenure and is not 
planned with water sewerage in mind14.  
 
2.1.2 Health 
A survey undertaken by Research International and UN Habitat in Kibera in 200915 
indicated that malaria was the leading health problem (cited by 69%) followed by 
HIV/AIDS (cited by 31%). It was explained that poor sanitation in Kibera offered a 
conducive breeding environment for mosquitoes. The other common diseases cited 
included: typhoid, Tuberculosis, respiratory tract infections and diarrhoea.  

                                                 

12 GOK/UN Habitat, Kibera Social and Economic Mapping: Household survey report, 2009 

13 Toilet Access Project, Shinning Hope for Communities available at 

http://shininghopeforcommunities.org/projects/toilet-access-project-tap/  

14 GOK/UN Habitat, Kibera Social and Economic Mapping: Household survey report, 2009 

15 Ibid 

http://shininghopeforcommunities.org/projects/toilet-access-project-tap/
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In terms of access to health care facilities, the same study found that private clinics 
were the most visited as reported by 37% of the sample followed by public health 
facilities cited by 24%. The report highlighted that for poor patients like those in 
Kibera, visits to private clinics where they are charged relatively higher happen 
because the cheaper public facilities are not easily accessible (e.g., due to distance) 
or are unreliable. The survey also reported that private clinics in Kibera were visited 
more frequently by men than women; an indication that due to disparities in income, 
women’s health is likely to be compromised16.  
 
2.1.3 Nutrition 
A nutritional anthropometric survey undertaken in 2008 by Centers for Disease 
Control (CDC) in 2 villages of Kibera amongst children 6-59 months revealed poor 
nutritional status with 47% [95% confidence interval (CI) 44.2-49.8] of the children 
stunted while 11.8% (95% CI 10-13.6) were underweight, and 2.6% (95% CI 1.7-3.5) 
were wasted. Severe stunting was found in 23.4% (95% CI 21-25.8) of the children; 
severe underweight in 3.1% (95% CI 2.1-4.1) and severe wasting in 0.6% (95% CI 
0.1-1)17. 
The study found that despite the effects of the post-election violence in 2008 and the 
increased food prices, chronic malnutrition was more prevalent than acute 
malnutrition, raising concerns about persistent and potentially worsening (since a 
previous survey in 2005) suboptimal nutritional practices in the area18. 
 
2.1.4 Income and livelihoods 

 
According to the GOK/UN Habitat report on Kibera Social Economic Mapping (2009), 
the monthly income reported in Kibera ranged from Ksh. 2,000 to Ksh. 42,000 with 
33% of the people interviewed earning less than Kshs. 5,000 per month. Nearly half 
(47%) of those with regular monthly income earned between Ksh. 5,000 and Ksh. 
9,999 while 13% earned between Ksh. 10,000 and Ksh. 14,999. Only about 8% 
earned more than Ksh. 15,000.  
 
A recent Household Economic Analysis (HEA) undertaken by Save the Children in 
Kibera in June 2013 revealed a slightly improved situation with monthly incomes 
ranging from 10,000 for the very poor wealth groups to 60,000 for the better off 
wealth groups. The HEA study divided the population of Kibera into 5 wealth groups: 
Very poor, Poor, Lower Middle, Upper Middle and Better-Off. As indicated in figure 1 
below, the analysis estimated that 50%-60% of the households were classified as 
Very poor to Poor, 15%-20% as Lower Middle, 10% -15% as Upper Middle and 10% 
as Better Off. The typical household size differed between wealth groups: 6-8 
members for the very poor and poor, 5-7 for the lower and upper middle and 5-6 for 
the better off.  
 
 

                                                 

16 GOK/UN Habitat, Kibera Social and Economic Mapping: Household survey report, 2009 

17 Journal health popul nutr, nutritional status of under five children living in an informal settlement in 

nairobi, Kenya available at 

18 Ibid 
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Figure 1: Wealth group characteristics 

 
Source: HEA baseline assessment in Kibera, Save the Children, 2013 

 
The GOK/UN Habitat study found that the leading expenditure items for households 
covered in Kibera were as follows, starting with the highest to the lowest: food, 
housing, health, clothing, and education. According to the HEA, the proportion of 
income spend on food ranges from 60% for the Very poor to 50% for the upper 
middle. Very poor and poor households typically spend around Ksh. 106,000 and 
Ksh. 123,000 respectively on food per year, which increases to Ksh. 180,000 among 
the upper middle. The staple foods alone, maize flour and rice, account for 40 
percent of the very poor’s food expenditure and between 20 percent and 30 percent 
for the other wealth groups.  
 
According to the HEA report, Kibera’s residents obtain cash from an array of 
activities, ranging from full-time employment or casual labour to petty-trading, self-
employment and illicit activities. Most of the Income Generating Activities (IGA’s) are 
informal, meaning that households cannot rely on a steady flow of income on a week-
to-week or month-to-month basis. Generally, households in Kibera have one or two 
income earners and each may engage in one or more ways of earning cash19. 

 
The HEA assessment found that households in Kibera source the majority of their 
food from the many small markets and food vendors found throughout the zone (see 
Figure 1). Food is bought in small quantities on a daily basis, as most households 
cannot afford to stock large quantities of food and it also avoids the risk of food 
perishing. Purchasing cooked food was found to be common as it represents both a 
saving of time and, most importantly, fuel. This practice was most frequent among 
the poorer wealth groups. By means of comparison, very poor households spend 
17,700 KSh per year on cooking fuel and pre-cooked food (excluding school meals) 
represents 20% of their annual calorie needs, while lower middle households spend 
26,570 Ksh per year on cooking fuel and pre-cooked food represents 14% of their 
annual calorie needs. For example, the poorest households buy cooked beans 
instead of dry beans, as these take a long time to cook, even if soaked first. Githeri 
(cooked beans and maize) is also a common staple meal among the poor, yet is not 
a preferred food by all wealth groups. At least one adult per household will typically 

                                                 

19 FEG/Save the Children (2013), Household Economy Analysis Baseline Assessment in the informal 

settlement of Kibera, Nairobi 
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purchase a cooked meal for lunch from a vendor close to the place of work and 
children eat at school five times a week. As a result, dinner is usually the only main 
meal cooked at home and eaten together as a family20. 
 
2.1.5 Kibera seasonal calendar 
Nairobi enjoys a warm tropical highland climate. The average daily temperatures 
range from 29º C in the dry season to 24º C during the rest of the year. The mean 
annual temperature is 17ºC and mean daily maximum and minimum are 23 ºC and 
12 ºC respectively. The average annual rainfall is 875mm, with variation range 500-
1500mm.  
 
The seasonal calendar below was set out following the reference year: June 2012 to 

May 2013. Events worth noting are the impacts of heavy rainfall in April/May 

increasing the risk of flooding, disturbing the electricity supply and leading to 
outbreaks of diseases. The hunger period, which defines the most difficult time for 
households falls in December/January, when food prices are higher because of 
inflation and the Christmas and New Year celebrations. Food prices also tend to rise 
between June and August, awaiting the new harvest in the staple food producing 
areas21. 
 
Figure 2: A seasonal calendar for Kibera developed during the Household Economy Analysis  

 
 

 

                                                 

20 Ibid 

21 Ibid 
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3 Methods 
 

3.1 Location  
A livelihood zone is defined as an area within which people share broadly the same 
patterns of access to food (FEG, 2012). Cost of the Diet assessments are often 
conducted in a livelihood zone because the foods that are available and that people 
consume are homogenous. The Cost of the Diet assessment took place in Kibera, 
Nairobi. The data were collected in the villages of Laini Saba, Soweto East, 
Gatwekera, Makina, Kisumu Ndogo, Mashimoni, Kianda and Silanga.  
The assessment took place in between 15th and 19th July 2012 during the dry cold 
season.  
 
Figure 3: Map of Kibera  

 
Source: Mutisya, E. Understanding the grassroots dynamics of slums in Nairobi: The dilemma of Kibera  

 

3.2 Data collection and sources 
3.2.1 Market survey to collect price data 
The survey was conducted in the following markets of Kibera: Makina, Gatwekera, 
Laini Saba, Mashimoni, Kisumu Ndogo and Soweto East. We planned to include 
Silanga but the traders were hostile and refused to participate in the study. 
 
Prior to collecting price data, a comprehensive list of all food items available in the 
livelihood zone was developed using the enumerators who were residents from 
Kibera as they have local knowledge of the area. This was followed by a field trial in 
Toi market (data not included) where survey participants practiced data collection 
methods whilst adding items to the food list. The resulting comprehensive food list of 
over 150 foods was then used to collect data on price and weight in the selected 
markets.  
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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. Generally, 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 1 g (Tanita KD-400, Tanita Corporation, Japan). Where possible in each 
market, weight and price data were collected from 4 traders giving a total of four 
prices and 12 weights for each food item on the food list. Market traders were then 
asked questions about annual trends in prices, seasonality and changes in the 
demand and supply of commodities. Retrospective price information was collected 
for the past 12 months with the seasons grouped by month as follows: 
 
Season 1 – May – July 2013 
Season 2 – February – April 2013 
Season 3 – November 2012 – January 2013 
Season 4 – August – October 2012 
 
These responses were then entered into an excel spread sheet to estimate the 
average price and weights of foods in all seasons.    
Each food item identified in the market survey was then selected from the food 
composition database in the CoD software. For food items that were not available 
from the COD software, food composition data was obtained from other food 
composition tables and entered into the software. For example, the new foods that 
were included were: Spider Plant leaves, Githeri (maize and bean mixture boiled 
together) and Chapati which were obtained from the Kenya and Tanzania food 
composition tables. All price data were converted to cost per 100g and then entered 
for each season into the Cost of the Diet programme.  
 
3.2.2 Specification of a typical family 
A typical household was determined from the HEA and from discussions with the 
survey team as to what constitutes a typical family. The typical household size was 
judged to contain 6 individuals: a man, a woman and 4 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 the Diet method identifies a family of 
the same individuals that require as close to 12,600 kcal as possible. This typical 
(HEA/CoD) family consisted of: 

• An adult man, aged 30-59y, weighing 60 kg and vigorously active (3,450 kcal/d) 

• An adult woman, aged 30-59y, 55 kg, moderately active and lactating (2,450 
kcal/d) 

• A child of either sex aged 10-11 years (2,075 kcal/d); 

• A child of either sex aged 7-8 years (1,625 kcal/d); 

• A child of either sex aged 4-5 years (1,300 kcal/d); 

• A child of either sex aged 12-23 months (894 kcal/d). 
The total energy requirement of this family is 11,794 kcal/d. 
 
The Cost of the Diet is dependent on the numbers, age and degree of physical 
activity of the individuals selected for this ‘typical’ family, which is arbitrary. To 
illustrate the possible range in the cost of the diet, a CoD/HEA family is usually 
specified in the same way for 5, 6, 7, 8, 9 and 10 members and also specifies 
families to cover the highest and lowest energy needs for families of between 5 and 
10 members. A minimum or low energy family is usually selected by choosing the 
youngest, smallest family for each number of individuals between 5 and 10; and a 
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maximum or high energy family is selected by choosing the oldest, largest family 
between 5 and 10.   
 
The specification of the HEA/CoD, minimum and maximum energy families of 
between 5 and 10 members are shown in Appendix 1 and are recommended as 
standard families for all Cost of the Diet analyses. This ensures that the analysis can 
be aligned with any HEA and that a possible range in energy needs can be covered. 

 
3.2.3 Requirements for energy and micronutrients 
The needs of individuals for energy are taken from a database embedded in the Cost 
of the Diet software that specifies the estimated average requirement (EAR) 
recommended by the WHO and FAO (2004) for individuals by age, sex and activity 
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 the Diet software 
The cost of the diet is a method developed by Save the Children 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 200322 is used 
to minimize the cost of locally available foods to meet these nutrient requirements. 
The Cost of the 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 Organization and the Food and Agriculture 
Organization (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 the Diet software can be used: 

• To estimate the cost of a typical local diet;  

                                                 

22 Available from Save the Children, UK upon request 
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• 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; 

• To develop models of the impact of potential interventions that might enable 
households to meet their nutrient requirements.  

 
A Cost of the 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 Kibera, the cost of 3 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-optimized and nutritious, diet) 

 
Table 1 below describes the diets in more detail. 
 
Table 1: A summary of the diets analyzed using the Cost of the 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: 

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

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 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 the livelihood zone.  
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-optimized 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 household interview and Focus Group Discussions 
(FGDs) were carried out to understand local dietary patterns.  
 
The household interview: 
The questionnaire used during the household interview was based upon the food list 
generated by the market survey and aimed to determine how often all the foods on 
the food list were consumed. A total of 64 women were interviewed from the 6 
villages; Laini Saba, Soweto East, Gatwekera, Makina, Kisumu Ndogo, Mashimoni, 
Kianda and Silanga. These women represented each of the wealth groups identified 
by the livelihood assessment, all of whom were responsible for preparing food for the 
household. The women were identified with support of the enumerators and village 
elders. 
 
During the interview the women were asked to state the frequency with which they 
ate each food item 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).  
 
The Focus Group Discussions 
The Focus Group Discussions (FGDs) sought to understand consumption of any wild 
foods consumed, on household production of food, on cultural taboos, ‘normal’ 
consumption patterns and feeding frequencies, and key staples. The questions 
posed during the FGDs were based on early observations from the market data, 
comments from traders, and responses obtained from the household interviews. The 
FGDs were conducted with the same women who participated in the household 
interviews.  
 
The foods that were considered as staple foods were entered into the diet a minimum 
of 7 times per week and a maximum of 14 times per week.  
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It is important to note that the constraints applied when calculating the LACON diet 
are intended to reflect typical dietary patterns rather than reflect economic 
constraints, because the Cost of the Diet is a tool to illustrate a diet that could be 
achieved if economic limits were removed.  
 
The list of all foods found in the markets in Kibera, the portion sizes, minimum and 
maximum constraints entered into the Cost of the Diet Software can be found in 
Appendix 3.  
 
The average cost of the diets was calculated in Kenya Shillings (KSh).  
 

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 HEA (June 2013). Table 2 shows 
these estimates for the four wealth groups. For purposes of this study, the better off 
households were not included in the analysis.  
 
As mentioned earlier, households differed by wealth group with the better off and 
middle wealth groups having fewer members than the poor and very poor wealth 
groups. For purposes of this study, an average household size of 6 was used for all 
wealth groups based on discussions with key informants. However, to estimate 
affordability by wealth group, the following household sizes were applied to be 
consistent with the findings from the HEA study. 
 
Table 2: The household size of each wealth group used to estimate affordability of the 
cost of the diet 

Wealth group Average household size 

Very poor 7 

Poor 7 

Lower Middle 6 

Upper Middle 6 

Better off 6 

 
Table 3: Total estimated income in Ksh of a typical 6 person household in all wealth 

groups rounded to the nearest thousand. 

  Very 
Poor 

Poor Lower 
Middle 

Upper 
Middle  

Annual Cash Income 174,578 210,315 319,200 373,000 

Total Annual Income 174,578 210,315 319,200 373,000 

 
3.4.2 Estimating affordability after meeting the livelihood protection threshold 
The income figures in Table 3 represent the total cash income 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 HEA (2013) 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 
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estimated. Table 4 shows the total income of each wealth group after subtracting 
household’s needs for essential non-food items. 
 
Table 4: Total income and livelihood protection threshold by wealth group 

  
Very 
Poor 

Poor Lower 
Middle 

Upper 
Middle  

Total annual income 174,578 210,315 319,200 373,000 

Non-food expenditure 
(NFE) 

68,045 85,975 142,610 175,785 

Total annual income - NFE 106,533 124,340 176,590 197,215 

 
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 list of foods identified and used in the Cost of the Diet analysis with the price per 
100g in all four seasons can be found in Appendix 2. The list of all foods found in the 
markets in Kibera, the portion sizes, minimum and maximum constraints entered into 
the Cost of the Diet Software can be found in Appendix 3. 
 
The field team developed a food list with 157 food items but data was only collected 
in 89 food items which were found to be available in the markets: 17 cereals, 11 
pulse/legume, 21 vegetables, 14 fruits, 14 animal products, 1 dairy product, 3 tubers, 
3 fats/oils, 1 sugar and 4 cooked foods. Even though there were a number of 
manufactured foods in the markets such as yoghurt, Weetabix, Sossi (a cooked soya 
flour based product), biscuits and ice cream amongst others, these were not found to 
be commonly eaten by most households.  

 
During the FGDs, the women stated that Ugali (a stiff porridge made of maize flour) 
and Sukuma wiki (Kales) were the main staples. In many of the villages, the women 
reported that Ugali is the most commonly eaten starchy food during supper (in some 
communities it was said Ugali is a must for dinner) and this was mainly attributed to 
the fact that it is a filling food as in most cases, the adults eat 2 meals a day with 
supper being the most important meal. In some groups, they said consumption of 
Ugali during lunch time makes one sleepy hence it is avoided.  
 
The Kales are often mixed with other traditional vegetables like Managu (African 
night shade), Saga (spider plant or cats whiskers), Mrenda (Jute Mallow), Kunde 
(Cowpea leaves), Terere (Amaranth leaves), marutu (crotalaria) amongst others. 
Other commonly eaten foods often interchanged with Ugali included Chapati (a local 
version of the Indian chapatti), Irish potatoes, Githeri (a boiled mixture of maize and 
beans) and Rice. Other foods like sugar (mainly used to sweeten tea and porridge), 
tomatoes and onions (both of which are used for stewing) were reported to be used 
daily. Mandazi (deep fried wheat dough) was preferred as an accompaniment to tea 
during breakfast as compared to bread which was considered more expensive. The 
focus group discussions also reported that avocado, oranges and bananas are 
consumed very often as they are available throughout whilst mangoes and pears are 
usually consumed when in season. This is in contrast with the findings from the HEA 
which did not report significant consumption of fruits. 
 
There were no food taboos mentioned during the FGDs however, many women 
reported that they do not consume soya beans mainly due to the bad taste. Meat 
(both cow and goat) was reported to be consumed once or twice a week and there 
were differences noted between the wealth groups with the middle and better off 
households consuming meat more frequently. Cultural patterns also emerged during 
the FGDs with communities from Nyanza and Western consuming more fish and 
traditional vegetables (Mrenda, Saga, Kunde, Kanzira, Managu) than other 
communities. It also emerged that pregnant and lactating women are fed special 
foods and this depends on the different cultures eg in the Kikuyu community, a 
lactating mother is encouraged to eat the black beans which are thought to 
encourage lactation. In other communities, a mother who has newly delivered is 
prepared for bone soup which is also thought to encourage lactation.  
 
With regards to changing food patterns, some women noted that previously there 
was a higher consumption of arrow roots, yams, cassava and pumpkins but this is 
changing due to urbanization (these foods are mostly available in rural areas and are 
costly to buy in Nairobi), changing agricultural patterns and also reduced market and 
demand. 
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According to the HEA, food purchases constitute 93-98% of the very poor and poor 
wealth group’s household’s energy requirements and over 100% for the middle and 
better off wealth groups. These purchases include all staple and non-staple food 
items including cereals, pulses, vegetables, fruits, sugar, dairy, meats etc.  
 
Table 5 shows the energy density of the main staple foods eaten in Kibera with their 
cost in Ksh per 100 kcal of raw and cooked food and per 10g of protein. Kale is the 
cheapest staple while vegetable oil is the most expensive. 
  
Table 5: The energy density and cost of the main staple foods eaten by people in 
Kibera, ranked in terms of cost per 100 g from low to high 

  

  Cost in KSh 

Energy in kcal 
per 100 g Per 100 g raw 

Per 100 kcal 
cooked 

Per 10 g 
protein 

Kale 32 4.9 15.3 25.8 

Potatoes 93 7 7.5 35.0 

Rice 363 8.9 2.5 13.3 

Kidney beans 326 9.28 2.8 4.1 

Millet flour 328 12.68 3.9 19.2 

Wheat flour 364 14.25 3.9 13.8 

Maize flour 362 26.4 7.3 32.6 

Vegetable oil 862 43.8 5.1 0.0 

 
4.1 The cost of the diet 

The list of foods applied in the Cost of the 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 6 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 461 to 483 Ksh per day, depending on the season, and 
features only 8 of the 89 foods included in the software. It is worth noting that the 
prices in season 3 and 4 do not vary much compared to season 1 and 2, with season 
1 being the cheapest season. The annual cost of the diet for the typical family is 
estimated to be Ksh. 173,537.   
 
Table 6: The lowest cost diet for the HEA/CoD family in Kibera that meets only their 
energy requirements. The annual costs have been rounded to the nearest 100 Ksh. 

Age Group 

Season 
1 (May-
July'13) 

Season 
2 (Feb-
Apr'13) 

Season 3 
(Nov'12-
Jan'13) 

Season  
4 (Aug-
Oct 2012) 

Annual Cost 

12-23 month-old            17             17                 18             18              6,416  

Rest of Family          443           460               465            463          167,121  

Overall          461           477               483            481          173,537  
 

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 cost of breast milk which is 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 the 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.  
The key foods in the energy only diet are Rice, banana, avocado, vegetable oil, 
margarine, spinach, beef and green maize.  
 

Table 7: 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.   

Food List

Quantit

y (Kg)

%    

quantity Cost 

%       

cost

%      

energy

%     

protein

%              

fat
BANANA, LARGE, RIPE 947 42 38,835       23 21 12 5

BEEF, MEDIUM FAT, RAW 51 2 18,248       11 3 12 11

MAIZE, GREEN, RAW 134 6 17,860       11 7 11 4

MARGARINE, FORTIFIED 28 1 9,090         5 4 0 22

PEAR, AVOCADO 226 10 8,625         5 9 6 38

RICE, RAW 584 26 51,669       31 51 50 4

SPINACH, RAW 253 11 16,449       10 1 10 1

VEGETABLE OIL 13 1 5,887         4 3 0 15

Total 2237 100 166,664      100 100 100 100

% RDI met 100.0% 120.0% 66.1%  
 

Food List

%      

vitamin 

A

% 

vitamin 

C

% 

vitamin 

B1

% 

vitamin    

B2

%       

niacin

% 

vitamin 

B6

%        

folic 

acid

% 

vitamin 

B12

Pantoth 

Acid

%      

calcium

Magnesi

um

%       

iron

%       

zinc

%       

copper
BANANA, LARGE, RIPE 3 59 25 39 18 70 21 0 17 44 31 14 13 35

BEEF, MEDIUM FAT, RAW 0 0 2 2 8 2 0 100 1 1 1 5 11 1

MAIZE, GREEN, RAW 0 11 29 7 14 2 14 0 16 2 9 8 10 3

MARGARINE, FORTIFIED 3 0 0 0 0 0 0 0 0 0 0 0 0 0

PEAR, AVOCADO 1 12 13 11 14 8 17 0 16 2 10 11 6 22

RICE, RAW 0 0 18 15 38 10 4 0 47 20 24 17 46 24

SPINACH, RAW 93 17 13 25 8 8 44 0 3 30 25 45 14 16

VEGETABLE OIL 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100

% RDI met 102.5% 180.6% 98.4% 119.2% 146.2% 374.4% 128.9% 18.0% 161.4% 11.5% 260.9% 44.2% 114.9%  
 
It is worth noting that even though beef provides only 1.6% of the total quantity, beef 
meets 100% of the requirements for Vitamin B12 which is only available from animal 
sources and was only available in season 3, indicating the lack of this nutrient in the 
other seasons. Season 1 has fewer foods (Green maize, banana, Rice and Avocado) 
and this may be the reason why this is the cheapest season. It is also worth 
highlighting that both vegetable fat and margarine were only included in season 4, 
probably to meet the shortfall in energy requirements. 
 
Although the energy only diet is designed to meet the recommended requirements 
for energy and fat, it is worrying that for a child aged 12-23 months, the requirements 
for fat are not met at 100%. Figure 5 shows that in addition to the RDI for fat 
requirements which are not met, RDIs for Vitamin B1, Vitamin B2, Folic Acid, 
Calcium, Iron and Zinc are not met. Some nutrients for example Vitamin A 
requirements for Vitamin A are not met in season one only, and this could be due to 
the fact that in season 1, spinach was not included.  
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Figure 4:  The percentage of energy and the recommended nutrient intakes for 
micronutrients met by an energy only diet for a 12-23 month old child.   

 
Figure 5 below shows that for the rest of the family, a diet that only meets the need 
for energy, leads to a shortfall in requirements for Fats, Vitamin B12, Calcium and 
Zinc. As the software identifies the cheapest sources of nutrients, the shortfall in fat 
requirements could be due to the high cost of vegetable oil per 100g as indicated in 
table 7 above. 
 
Figure 5: Percentage of energy and recommended nutrient intakes for micronutrient 
met for the rest of the family by an energy only diet.  

 

 
 
Seasonal differences in meeting the RNIs are noted for example for Vitamin A where 
requirements are hardly met in season one, but are met by over 100% during the rest 
of the seasons.  
 
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 Ksh. 753 
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and 759 per day, depending on the season. This diet is 1.6 times more expensive 
than the energy only diet with an annual cost of Kshs. 275,928. Table 8 shows the 
costs by family members and by season. However this diet includes only 10 of the 89 
foods known to be eaten by people in Kibera.  
 
Table 8: The lowest cost diet for the HEA/CoD family in Kibera that meets needs for 
energy and micronutrients but does not take into account the typical diet.  

Age Group
Season 1 

(May-July'13)

Season 2 

(Feb-Apr'13)

Season 3 

(Nov'12-Jan'13)

Season  4 

(Aug-Oct 2012)

Annual 

Cost

12-23 month-old 43                   43                  43                      43                    15,595        

Rest of Family 712                 710                715                    716                  260,333      

Overall 755                 753                757                    759                  275,928       
 
The key components of the diet selected by the Cost of the Diet software for the 
MNUT diet include banana, avocado, margarine, spinach, amaranth, cowpea leaves, 
mango, milk, millet, orange and fresh pigeon peas, with a majority of the nutrients 
being provided by millet, banana, spinach and pigeon peas. For children 12-23 
months, breast milk provides the main source for a majority of the nutrients including 
energy (39%), Protein (38%), fat (69%), Vitamin A (27%), Vitamin C (27%) and 
Niacin (21%) indicating the importance of breast milk for this age group. 
 
Table 9 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.   

 
Table 9: 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 List

Quantit

y (Kg)

%    

quantity Cost 

%       

cost

%      

energy

%     

protein

%              

fat
BANANA, RIPE 947        31.6       38,835    15.1       21.2       9.8         3.5         

LEAF, AMARANTH, FRESH 338        11.3       25,371    9.9         4.9         18.5       2.2         

LEAF, COWPEA, FRESH 159        5.3         13,732    5.3         1.4         6.1         0.2         

MARGARINE, FORTIFIED 111        3.7         35,572    13.8       17.2       -         58.3       

MILK, COW, WHOLE 181        6.1         22,003    8.5         2.9         6.0         5.2         

MILLET, FINGER 447        14.9       56,641    22.0       35.6       30.5       4.2         

ORANGE 113        3.8         4,541     1.8         1.3         1.0         0.1         

AVOCADO 226        7.5         8,625     3.4         8.8         4.7         25.2       

PIGEON PEAS, GREEN 132        4.4         30,113    11.7       4.8         13.0       0.4         

SPINACH 338        11.3       21,989    8.5         1.9         10.5       0.7         

Total 2,993     100 257,421  100 100 100 100

% RDI met 100.0% 149.2% 100.0%  
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Food List

%      

vitamin 

A

% 

vitamin 

C

% 

vitamin 

B1

% 

vitamin    

B2

%       

niacin

% 

vitamin 

B6

%        

folic 

acid

% 

vitamin 

B12

Pantoth 

Acid

%      

calcium

Magnesi

um

%       

iron

%       

zinc

%       

copper
BANANA, RIPE 1.1         21.9       12.0       17.6       13.9       43.4       13.9       -         28.0       5.1         18.2       6.2         11.3       23.6       

LEAF, AMARANTH, FRESH 35.4       26.9       18.9       32.1       23.7       24.8       6.0         -         3.8         5.1         33.8       16.9       10.1       7.6         

LEAF, COWPEA, FRESH 12.3       13.5       3.6         5.6         4.3         6.8         12.8       -         4.5         3.3         6.5         10.7       3.8         7.5         

MARGARINE, FORTIFIED 4.1         -         -         -         -         -         -         -         -         -         -         -         -         -         

MILK, COW, WHOLE 3.0         0.5         1.8         5.7         3.3         0.9         0.8         100.0     7.2         13.3       1.3         0.7         4.3         -         

MILLET, FINGER 0.3         -         30.7       11.6       22.1       8.1         3.5         -         18.8       61.2       8.0         26.3       31.9       21.1       

ORANGE 0.1         15.4       2.6         0.8         1.1         0.5         2.6         -         3.2         4.0         0.7         0.2         0.7         1.4         

AVOCADO 0.2         4.6         6.3         5.0         10.6       5.0         10.8       -         24.8       0.2         5.8         4.9         5.4         14.6       

PIGEON PEAS, GREEN 2.1         8.5         15.4       6.4         12.7       4.1         11.3       -         3.9         3.2         6.0         7.5         16.5       9.9         

SPINACH 41.3       8.7         8.6         15.1       8.3         6.4         38.2       -         5.8         4.6         19.5       26.5       16.1       14.3       

Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100

% RDI met 360.2% 486.5% 202.3% 271.4% 192.0% 605.7% 198.6% 100.0% 102.7% 100.0% 445.6% 100.0% 138.0%  
 
Figure 6:  The percentage of energy and the recommended nutrient intakes for 
micronutrients met by an MNUT diet for a 12-23 month old child.   

 

 
 
The MNUT diet is designed to meet the minimum requirements for all the 
micronutrients and this diet meets all the requirements for a child 12-23 months. The 
requirements for calcium, iron and zinc are met at 100% which indicates the nutrients 
for which it may be hard to meet requirements.  
 
Figure 7:  The percentage of energy and the recommended nutrient intakes for 
micronutrients met by an MNUT diet for the rest of the family.   
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4.1.3 Locally appropriate cost-optimized 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 Kibera; 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.   
 
Table 10 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 Ksh. 1,225 to 1,276 per day and includes 21 of 
the 89 foods known to be eaten by people in Kibera. This diet is 1.65 times more 
expensive than the MNUT diets which is very expensive.  
 
Table 10: The lowest cost diet for the HEA/CoD family in Kibera that meets needs for 
energy and micronutrients and is adjusted to account for usual dietary habits. 

Age Group
Season 1 

(May-July'13)

Season 2 

(Feb-Apr'13)

Season 3 

(Nov'12-Jan'13)

Season  4 

(Aug-Oct 2012)
Annual Cost

12-23 month-old 65                 63                 63                       64                    23,315        

Rest of Family 1,210            1,162            1,176                  1,211               434,456      

Overall 1,276            1,225            1,239                  1,276               457,771       
 
The cost of the diet of the child aged 12 to 23 months represents the additional foods 
needed to 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 (60.3%), Protein (18.2%), Vitamin A (27.2%), 
Vitamin C (28.5%), Vitamin B1 (15.8%), Niacin (20.9%) and Pantothenic Acid 
(33.9%%). Breast milk contains little iron however, so it is important that iron-rich 
complementary foods are given to the child.  

 
For the rest of the family, cow milk contributes the most to meeting essential 
nutrients. During the interviews and FGDs, mothers said that tea with milk is the most 
common beverage used however, the amount of milk used is usually quite little just 
to give tea color hence, it is unlikely that milk is consumed in sufficient quantities.   
 
Table 11 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. 
. 
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Table 11: 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 List

Quantit

y (Kg)

%    

quantity Cost 

%       

cost

%      

energy

%     

protein

%              

fat
BANANA, LARGE, RIPE 180        4.7 7,389     1.7 4.0 1.3 0.7

BEAN, MUNG, RAW 113        2.9 16,589    3.9 8.4 16.2 1.1

KALE, RAW 64          1.7 3,154     0.7 0.5 0.9 0.2

LEAF, AMARANTH, WILD 113        2.9 15,994    3.7 1.0 3.0 0.2

LEAF, COWPEA, FRESH-EP 225        5.9 19,532    4.5 2.0 5.9 0.3

LEAF, JUTE, FRESH-EP 113        2.9 15,077    3.5 1.0 2.9 0.2

MAIZE, FLOUR, DRY 173        4.5 45,593    10.6 15.2 9.9 4.5

MANGO, RIPE 180        4.7 18,093    4.2 2.9 0.6 0.4

MILK, COW, WHOLE 1,438     37.5 174,591  40.5 23.1 32.6 40.9

ONION TUBER 38          1.0 4,151     1.0 0.4 0.4 0.1

ONION W/STALKS 38          1.0 2,437     0.6 0.2 0.3 0.2

ORANGE 21          0.6 863        0.2 0.2 0.1 0.0

PEAR, AVOCADO 150        3.9 5,700     1.3 5.9 2.1 16.8

PEPPER, GREEN, SWEET 21          0.6 2,487     0.6 0.1 0.2 0.0

POTATO, ENGLISH, RAW 375        9.8 26,534    6.2 8.5 5.3 0.3

SALT, IODIZED 5            0.1 302        0.1 0.0 0.0 0.0

SPINACH, RAW 225        5.9 14,642    3.4 1.3 4.8 0.5

SQUASH, ZUCCHINI 75          2.0 9,611     2.2 0.4 0.5 0.2

TOMATO 75          2.0 4,132     1.0 0.4 0.5 0.2

VEGETABLE OIL 44          1.1 19,257    4.5 9.2 0.0 32.1

WHEAT, FLOUR 173        4.5 24,567    5.7 15.3 12.6 1.3

Total 3,839     100 430,695  100 100 100 100

% RDI met 100.0% 218.0% 100.0%  
 

Food List

%      

vitamin 

A

% 

vitamin 

C

% 

vitamin 

B1

% 

vitamin    

B2

%       

niacin

% 

vitamin 

B6

%        

folic 

acid

% 

vitamin 

B12

Pantoth 

Acid

%      

calcium

Magnesi

um

%       

iron

%       

zinc

%       

copper
BANANA, LARGE, RIPE 0.2 4.0 2.5 3.5 2.3 13.3 1.9 0.0 3.4 0.8 4.0 1.2 1.8 4.0

BEAN, MUNG, RAW 0.1 0.0 16.7 3.5 11.1 3.7 33.8 0.0 8.7 2.7 12.0 16.3 18.9 17.9

KALE, RAW 6.7 6.5 0.9 0.9 1.0 1.1 0.5 0.0 0.2 0.4 0.9 1.3 0.6 2.3

LEAF, AMARANTH, WILD 8.2 9.1 2.8 4.2 2.6 7.7 6.4 0.0 2.0 1.8 5.3 7.6 2.2 4.8

LEAF, COWPEA, FRESH-EP 16.4 18.2 5.7 8.4 5.2 15.5 12.8 0.0 4.0 3.7 10.6 15.3 4.4 9.6

LEAF, JUTE, FRESH-EP 8.2 9.1 2.8 4.2 2.6 7.7 6.4 0.0 2.0 1.8 5.3 7.6 2.2 4.8

MAIZE, FLOUR, DRY 0.0 0.0 18.8 6.7 14.1 6.6 2.4 0.0 5.3 0.4 16.7 13.2 15.3 5.4

MANGO, RIPE 10.1 15.9 3.0 2.1 2.4 3.0 1.4 0.0 2.1 1.3 1.2 0.4 0.0 4.4

MILK, COW, WHOLE 22.2 3.5 16.1 47.7 22.3 11.0 4.7 100.0 36.2 81.9 12.0 5.8 28.3 0.0

ONION TUBER 0.0 0.5 0.4 0.1 0.4 0.6 0.3 0.0 0.3 0.1 0.3 0.2 0.4 0.6

ONION W/STALKS 0.5 0.6 0.2 0.1 0.4 0.2 0.8 0.0 0.3 0.1 0.1 0.6 0.4 0.1

ORANGE 0.0 2.8 0.5 0.2 0.2 0.2 0.4 0.0 0.4 0.6 0.2 0.0 0.1 0.2

PEAR, AVOCADO 0.1 2.9 4.6 3.5 6.0 5.3 5.1 0.0 10.5 0.1 4.4 3.3 3.0 8.8

PEPPER, GREEN, SWEET 0.1 5.0 0.2 0.1 0.3 0.5 0.2 0.0 0.1 0.0 0.2 0.2 0.2 0.2

POTATO, ENGLISH, RAW 0.0 12.0 11.5 1.5 12.8 14.3 1.8 0.0 15.1 0.7 7.1 3.3 5.5 16.8

SALT, IODIZED 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

SPINACH, RAW 25.9 5.5 6.3 10.6 4.7 6.9 18.0 0.0 2.4 2.4 14.9 17.7 8.9 8.6

SQUASH, ZUCCHINI 0.3 1.1 0.8 0.6 0.9 0.7 0.8 0.0 0.8 0.2 1.4 0.7 1.5 1.7

TOMATO 0.9 3.3 1.3 0.7 0.9 0.8 0.6 0.0 1.3 0.0 0.6 0.8 0.4 1.2

VEGETABLE OIL 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

WHEAT, FLOUR 0.0 0.0 4.8 1.3 9.9 0.9 1.7 0.0 4.8 1.0 2.9 4.5 6.0 8.5

Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100

% RDI met 405.6% 511.0% 184.6% 261.4% 225.4% 377.2% 281.1% 270.4% 162.2% 128.8% 389.2% 100.0% 167.4%  
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The table also 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 July 2013. Some micronutrients are provided in the diet in excess of the 
recommended daily intake (RDI) and 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.  
 
Figure 8:  The percentage of energy and the recommended nutrient intakes for 
micronutrients met by a LACON diet for a 12-23 month old child.   

 

 
 
The LACON diet meets the minimum nutrient requirements for a child 12-23 months. 
The requirements for calcium and iron are met at 100% which indicates the nutrients 
for which it may be hard to meet requirements.  
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Figure 9:  The percentage of energy and the recommended nutrient intakes for 
micronutrients met by a LACON diet for the rest of the family.   

 
 
 
4.1.4 Seasonal fluctuations in the LACON diet 

 
The most expensive seasons are season 1(May – July) and season 4 (August – 
October) and these coincide with the long dry spell. Season one comes in just after 
the long rains when there is not yet any harvest. 
 

 
4.1.5 Contribution of food groups to the cost of the LACON diet 
Figure 10 shows that for the LACON diet, dairy, cereals, cooked foods and meats are 
the most costly elements of the diet for a child aged 12 to 23 months. This is because 
they are required in larger quantities to meet the minimum nutrient requirements. 
They are also the food items that are most expensive. 
The same data for the rest of the family shown in Figure 10 reveals that the same 
food groups as those for children 12-23 months contribute the most to the cost of the 
LACON diet.  
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Figure 10: The weekly cost of foods each week selected by the Cost of the 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. 

 
 
Figure 11: The weekly cost of foods each week selected by the Cost of the Diet 
software for the LACON diet which meets needs for energy and micronutrients in a 
culturally acceptable diet for the rest of the family  

 
 
 

4.2  Affordability of the diets 

 
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 12 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.     
The results indicate that an energy only diet plus household expenditure on non-food 
items accounts for 122% of the very poor and 101% of the poor wealth group’s total 
income whilst for the MNUT diet it costs 169% more than the current available 
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income for the very poor wealth group. This shows that for the very poor and the 
poor, their current income levels may not enable them to access any of the diets. The 
results indicate that all the wealth groups are not able to afford the LACON diet even 
though this represents typical diets. 
 
Table 12: The estimated incomes by wealth group, livelihood protection thresholds 
(LPT) and the costs of three diets estimated by the Cost of the Diet software for 
households in Kibera in July 2013. 

 
Wealth Group Very Poor Poor Lower Middle Upper Middle

Annual income 174,578           210,315           319,200           373,000           

Wealth group NFE 68,045 85,975 142,610 175,785

Total income - NFE (a) 106,533           124,340           176,590           197,215           

Cost of energy only diet (b) 212,184           212,184           173,537           173,537           

Excess or shortfall (a)-(b) 105,651-           87,844-             3,053               23,678             

Cost of MNUT diet (c) 293,803           293,803           275,928           275,928           

Excess or shortfall (a)-(c) -187,270 -169,463 99,338-             78,713-             

Cost of LACON diet (d) 545,455           545,455           457,771           457,771           

Excess or shortfall (a)-(d) -438,922 -421,115 -281,181 -260,556

Spending on food

Cost of energy only diet 212,184 212,184 173,537 173,537

% income of energy only diet 122% 101% 54% 47%

Extra cost of MNUT diet 81,619 81,619 102,391 102,391

% extra cost MNUT diet 47% 39% 32% 27%

Extra cost of LACON 251,652 251,652 181,843 181,843

% extra cost of LACON 144% 120% 57% 49%

Non-food expenditure 68,045 85,975 142,610 175,785

% NFE for wealth group 39% 41% 45% 47%  
 
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. This means that for poor people who have unstable incomes, than 
people who are better off, it would cost them more to be able to preserve their 
assets. 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.  
 
Table 12 shows that the gap in affordability increases so that the cost of the most 
nutritious diet are currently estimated to be about 312% of current income for the 
very poor, 259% for the poor, 143% of income for the lower middle and 123% of 
income for the upper middle wealth groups. 
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Figure 12: The affordability of an energy only, MNUT and LACON diet based on the 
numbers presented in Table 14. 

 
 
4.2.1 The application of average prices of food groups 

 
The aim of this analysis was to see what foods were chosen by the Cost of the Diet 
software in each of the main food groups when the price of each food group was 
standardized by taking the average. The rationale being that the most nutritious 
foods from the food groups may be identified. Table 13 shows the average cost of 
the food groups. When the prices are averaged, the cheapest food group is Salt at 
6.70 Ksh. per 100g and the most expensive is animal meat at 104.55 Ksh per 100g. 
This process roughly maintains the ratio in the price between the different food 
groups but serves to minimize the inclusion of expensive foods.  
 
Table 13: 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 

Cost 
(Kshs/100g) 

Ratio Roots = 
1 

Roots 21.63 1 

Fruit 42.60 1.97 

Cereals 24.67 1.14 

Sugar 20.30 0.94 

Vegetables 16.10 0.74 

Pulses 29.56 1.37 

Fat 58.97 2.73 

Salt 6.70 0.31 

Dairy 12.13 0.56 

Animal 104.55 4.83 

Manufactured   0 

 
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.   
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Table 14 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 848 Ksh per day for all seasons and features only 4 of the 89 
foods included in the software. The annual cost of the diet for the typical family is 
estimated to be Ksh. 360,244. 
 
Table 14: 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 49  49  49  49  18,043  

Rest of Family 938  938  938  938  342,201  

Overall 987  987  987  987  360,244  

 
Table 15 shows the absolute weight and cost of the foods for the whole year for a 
nutritious diet with the prices averaged by food group, 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 and the 
percentage of the total requirements met for each nutrient, averaged over the four 
seasons.  
 
Table 15: the absolute weight and cost of the 8 foods selected for the family for the 
whole year for a nutritious diet with the prices averaged by food group over the 4 
seasons 

Food Items

Quantity 

(g)

%    

quantity Cost KSh

%       

cost

%      

energy

%     

protein

%              

fat

RICE 163 11% 40,324 12% 14% 13% 1%

SOYBEAN 100 7% 29,662 9% 9% 37% 10%

AVOCADO 226 16% 36,309 11% 9% 5% 21%

BEEF, LIVER 5 0% 4,956 1% 0% 1% 0%

ARROWROOT 498 35% 107,742 32% 30% 32% 1%

VEGETABLE FAT, KIMBO 113 8% 66,496 19% 24% 0% 67%

SUGAR 113 8% 22,891 7% 11% 0% 0%

SPIDER PLANT, SAGA 85 6% 13,694 4% 1% 4% 0%

AMARANTH LEAF (TERERE) 119 8% 19,191 6% 2% 7% 1%

TOTAL 1422 100% 341,263 100% 100% 100% 100%  
 

Food Items

%      

vitamin A

% vitamin 

C

% vitamin 

B1

% vitamin    

B2

%       

niacin

% vitamin 

B6

%        

folic acid

% vitamin 

B12

%      

calcium

%       

iron

%       

zinc

%       

copper

RICE 0% 0% 4% 5% 12% 4% 1% 0% 1% 0% 14% 10%

SOYBEAN 2% 7% 26% 20% 29% 3% 29% 0% 19% 1% 18% 17%

AVOCADO 1% 3% 10% 13% 15% 12% 14% 0% 0% 1% 7% 33%

BEEF, LIVER 62% 0% 0% 6% 2% 0% 1% 100% 0% 0% 2% 9%

ARROWROOT 0% 23% 50% 20% 31% 58% 21% 0% 5% 2% 50% 22%

VEGETABLE FAT, KIMBO 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

SUGAR 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 3%

SPIDER PLANT, SAGA 0% 62% 0% 4% 0% 0% 30% 0% 73% 95% 5% 0%

AMARANTH LEAF (TERERE) 36% 6% 10% 30% 12% 22% 3% 0% 2% 1% 5% 6%

TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%  
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5 Key Findings 
The results from the cost of the diet analysis show that a nutritious diet (MNUT) was 
1.6 times more expensive than the Energy Only diet. The LACON diet was 1.5 times 
more expensive than the MNUT diet meaning that the constraints in the software 
made it much harder for the software to meet recommended nutrient intakes that 
reflect typical dietary habits. Hence the software selected more expensive food 
sources to meet nutrient requirements. 
 
There were 89 foods available in the markets visited in Kibera even though the team 
had listed a total of 157 foods that were available in the main market in Toi. The Toi 
market is considered as a wholesale and retail market and traders within the Kibera 
villages source their food produce from Toi and other markets. The Toi market also 
serves other sub-urban estates including Kilimani, Golf Course, Ayany, Olympic 
among others hence the huge variety of food items available.  
 
Kibera is an urban informal settlement where the majority of the people are 
dependent on food purchases hence income is a big determinant of the food choices 
made. The very poor are unlikely to consume more animal sourced foods and are 
also likely to go for the cheaper cereals and vegetables.   
 
The diets selected by the software were not very diverse for both the energy only and 
MNUT diets which identified 8 and 10 food items respectively, representing 6 food 
groups. The MNUT diet is calculated met the requirements for energy, proteins, fats 
and micronutrients as designed, however, for the nutrients that were met at 100% 
(Calcium, iron and zinc), these are the nutrients for which the software found it hard 
to meet requirements.  

 
The LACON diet met all the nutrient requirements indicating that the more diverse 
the diet, the more likely that all nutrients requirements can be met taking into account 
food preparation practices, nutrient bioavailability and health status.  
 
The cost of diet analysis indicates the importance of the foods households are 
currently consuming while emphasizing the need for diversity and more consumption 
of milk, which was the most significant contributor of most of the nutrients and to the 
quantity of foods selected. 

  
An issue with the nutritious diets (MNUT and LACON) is that foods have to be eaten 
in large quantities to meet the recommended nutrient intakes, which may be 
expensive and unrealistic for poor households. For example, the LACON diet 
includes 1,438L of milk a year which would translate to a daily consumption of 4L of 
milk daily which may not be possible for poor households..  
 
The results show that the daily cost of the LACON diet fluctuates by season, with 
season 1 and 4 being the most expensive seasons. Seasonal price data was 
collected retrospectively and one inherent disadvantage of this is that recall by 
traders may not be accurate. The price list of food items in appendix 2 indicates that 
all the food items were available throughout the year.  
All wealth groups rely on food from the market with the poor only accessing 8% of 
their food from school feeding for their children, and for which they have to Kshs. 300 
for fuel per school term.  

 
The results from the cost of the diet indicate that the lower and upper middle wealth 
groups can afford a nutritious diet (MNUT). However, the households in the very poor 
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and poor wealth groups cannot afford all the diets given their low incomes as well as 

large family sizes. The gap in the affordability of the LACON diet, expressed in cash 

(438,922 Ksh a year for the very poor and 421,115 Ksh. for the poor), is very large 
indicating a huge unmet need for these wealth groups and this can only be 
addressed through government poverty reduction initiatives.  

 
Breastfeeding remains critical for children up to 2 years of age. According to the COD 
analysis for children aged 12-23 months, breastfeeding contributed significantly to 
meeting most nutrient requirements including energy, protein and fats.  

 
The most nutritious foods for the minimum cost were identified as rice, soybeans, 
avocado, beef liver, arrow roots, vegetable fat, sugar, spider plant and amaranth 
leaves. However, from the data collected, soybeans, meat liver and arrowroots are 
not consumed often mainly due to their high costs and also for the case of soya, the 
taste was mentioned as not palatable.  
 

6 Recommendations 
 

The results from the Cost of the Diet analysis show that for the households in the 
very poor and poor wealth groups, it is not possible for them to obtain their 
recommended intakes of energy, fat, protein and micronutrients from foods found in 
the local markets due to their low income levels. It is important to note that these 
wealth groups account for 50-60% of the population in Kibera.  
The very poor household’s access to the nutritious foods selected by the software is 
restricted mainly by poverty as all the food items are available in the markets.  
  
Hence, the following recommendations are made: 
 

• There is need to review the minimum casual labour wage to increase the income 
levels of the very poor and poor wealth groups many of whom rely on casual 
(skilled/unskilled) labour. It is also important to consider a social protection 
programme for very poor urban households to enable them meet their minimum 
nutrient requirements 

• There is need to promote home gardening in the urban slums areas to reduce the 
cost of foods that can otherwise be produced for home consumption. Various 
projects promoting multi-storey gardening have been tried but the uptake seems to 
have been very poor as most households do not own home gardens. A more 
innovative and sustainable approach is recommended.  

• Given the importance of breastfeeding for the 12-23 months age group, it is 
recommended that programmes promoting complementary feeding should strongly 
emphasize continued breastfeeding upto 2 years. 

• The Cost of the Diet analysis indicates that soya is a good source of nutrients at 
minimum cost but consumption levels are not high. There is need to promote the 
soya based products and if possible provide nutrient education on their nutritional 
importance and how they can be made more palatable.  

 
Implications for GSK 

• Consider a fortified family food that would also address macro as well as 
micronutrients. 

• For both the Energy only and MNUT diets, the requirements for fat were not met 
at 100%. Inclusion of fat in the product could be considered 

• A cereal based product with added proteins, fats and vitamins should be 
considered 
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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 10 individuals 

Household member Kcal/day Low 

HEA 

& 

Cost 

of the 

Diet High Low 

HEA 

& 

Cost 

of the 

Diet High Low 

HEA 

& 

Cost 

of the 

Diet High Low 

HEA 

& 

Cost 

of the 

Diet High Low 

HEA 

& 

Cost 

of the 

Diet High Low 

HEA 

& 

Cost 

of the 

Diet High 

Woman is lactating 418 X X X X X X X X X X X X X X X X X X 

Baby (either sex) 12-23 months 894 X X X 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   X   

Child (either sex) 3-4 years 1,200 X   X   X   X   X   X   

Child (either sex) 4-5 years 1,300    X   X   X   X   X X  

Child (either sex) 5-6 years 1,400       X   X   X X  X   

Child (either sex) 6-7 years 1,500          X X  X   X X  

Child (either sex) 7-8 years 1,625        X     X X  X   

Child (either sex) 8-9 years 1,763     X      X     X X  

Child (either sex) 9-10 years 1,913  X      X      X     

Child (either sex) 10-11 years 2,075     X      X      X  

Child (either sex) 11-12 years 2,250  X      X      X    X 

Child (either sex) 12-13 years 2,413     X      X    X  X X 

Child (either sex) 13-14 years 2,575        X    X  X X   X 

Child (either sex) 14-15 years 2,725         X  X X   X  X X 

Child (either sex) 15-16 years 2,838      X   X   X  X X   X 

Child (either sex) 16-17 years 2,913   X   X   X   X   X  X X 

Child (either sex) 17-18 years 2,950   X   X   X   X   X   X 

Man, 18-29y, 50 kg, light activity 2,300 X   X   X   X   X   X   

Man, 30-59y, 50 kg, mod active 2,750  X   X   X   X   X   X  

Man, 30-59y, 60 kg, vig active 3,450   X   X   X   X   X   X 

Woman, 18-29y, 45 kg, light activity 1,850 X   X   X   X   X   X   

Woman, 30-59y, 45 kg, mod active 2,300  X   X   X   X   X   X  

Woman, 30-59y, 55 kg, vig active 2,850   X   X   X   X   X   X 

Total average energy requirement  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 15,337 21,037 26,274 

HEA energy specification   10,500   12,600   14,700   16,800   18,900   21,100  
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Appendix 2. All the foods that are consumed by the inhabitants of Kibera and the 
costs per 100g reported by market traders 
Foods available Season 1 Season 2 Season 3 Season 4 Food Group

MAIZE, DRIED, RAW (KENYA) 4.10 4.40 4.60 4.20 Cereals

MAIZE, GREEN, RAW (KENYA) 13.30 15.00 16.60 16.60 Cereals

MAIZE, YELLOW, RAW (KENYA) 24.90 24.90 24.90 24.90 Cereals

RICE, BROWN, MILLED (INDONESIA) 29.60 29.60 29.60 29.60 Cereals

RICE, RAW (KENYA) 8.90 8.90 8.90 8.90 Cereals

MILLET, FINGER (KENYA) 12.70 12.50 12.70 12.80 Cereals

SORGHUM, WHOLE GRAIN (SENEGAL) 15.20 15.90 15.90 15.50 Cereals

SORGHUM, WHOLE GRAIN, RED (SENEGAL) 101.80 101.80 101.80 101.80 Cereals

WHEAT, FLOUR, ALL-PURPOSE, 72% EXTRACT. (KENYA)14.10 14.10 14.70 14.10 Cereals

WHEAT FLOUR, 85% EXTRACTION (EGYPT) 21.30 21.30 21.30 21.30 Cereals

WHEAT, LOCAL (INDIA) 15.50 15.50 15.50 15.50 Cereals

BREAD, WHITE (INDIA) 35.60 36.30 34.80 34.80 Cereals

MAIZE, CRACKED, RAW (KENYA) 39.70 39.70 39.70 39.70 Cereals

MAIZE, FLOUR, DRY (KENYA) 26.40 26.40 26.40 26.40 Cereals

WHEAT, DOUGH, DEEP FRIED (KENYA) 20.00 20.00 20.00 20.00 Cereals

CHAPATI, DRY INDIAN (KENYA) 18.40 18.40 18.40 18.40 Cereals

GITHERI (KENYA) 15.30 15.30 15.30 15.30 Cereals

BEAN, KIDNEY, DRIED, RAW (KENYA) 9.00 9.80 9.20 9.10 Pulses

LENTIL, WHOLE (EGYPT) 48.30 48.30 48.30 48.30 Pulses

BEAN, YELLOW (MEXICO) 13.80 14.70 14.10 13.80 Pulses

SOYBEAN, RAW (KENYA) 60.80 60.80 60.80 60.80 Pulses

COWPEA, UNCOOKED (KENYA) 22.90 25.60 24.00 22.90 Pulses

PEANUT, ROASTED, SHELLED (SENEGAL) 15.20 16.90 15.90 15.70 Pulses

BEAN, MUNG, RAW (KENYA) 14.50 15.20 14.90 14.50 Pulses

PIGEON PEAS, GREEN (KENYA) 22.80 22.80 22.80 22.80 Pulses

SESAME SEED (EGYPT) 52.60 52.60 52.60 52.60 Pulses

BEAN, NAVY (MEXICO) 50.60 50.60 50.60 50.60 Pulses

ORANGE (INDIA) 3.40 3.80 4.70 4.20 Fruit

MANGO, RIPE (INDIA) 10.70 7.50 6.40 13.40 Fruit

PAPAYA, RIPE (KENYA) 11.20 11.20 11.20 11.20 Fruit

BANANA, LARGE, RIPE (KENYA) 4.10 4.10 4.10 4.10 Fruit

BANANA, KING, WOOD APPLE, RIPE (INDONESIA) 18.50 18.50 18.50 18.50 Fruit

BANANA, UNRIPE (KENYA) 9.50 11.30 13.20 11.30 Fruit

PINEAPPLE, FRESH (SENEGAL) 26.50 26.50 26.50 26.50 Fruit

APPLE (EGYPT) 108.90 108.90 108.90 108.90 Fruit

PASSION FRUIT (KENYA) 41.70 41.70 41.70 41.70 Fruit

WATERMELON (EGYPT) 21.70 21.70 21.70 21.70 Fruit

LEMON (KENYA) 5.90 5.90 6.10 5.90 Fruit

GRAPE (EGYPT) 132.80 398.50 398.50 132.80 Fruit

MELON, AVERAGE (MEXICO) 53.00 53.00 53.00 53.00 Fruit

TANGERINE (KENYA) 14.30 14.30 14.30 14.30 Fruit

KALE, RAW (KENYA) 4.90 4.90 4.90 4.90 Vegetables

TOMATO (EGYPT) 4.80 6.70 5.80 5.10 Vegetables

ONION TUBER (KENYA) 10.10 12.60 12.20 10.10 Vegetables

ONION W/STALKS (INDIA) 6.50 6.70 6.10 6.60 Vegetables

LEAF, COWPEA, FRESH-EP (SENEGAL) 8.30 8.90 8.20 9.10 Vegetables

LEAF, PUMPKIN (KENYA) 9.00 9.00 9.00 9.00 Vegetables

LEAF, JUTE, FRESH-EP (SENEGAL) 13.40 13.40 13.40 13.40 Vegetables

CABBAGE, CHINESE, RAW (INDONESIA) 9.00 7.00 5.80 6.50 Vegetables

CROTALARIA (MEXICO) 16.90 16.90 16.90 16.90 Vegetables

CUCUMBER (EGYPT) 13.90 13.90 13.90 13.90 Vegetables

BEET, ROOT (EGYPT) 41.70 41.70 41.70 41.70 Vegetables

EGGPLANT, PURPLE (INDONESIA) 15.90 15.90 15.90 15.90 Vegetables

SQUASH, ZUCCHINI (MEXICO) 12.80 12.80 12.80 12.80 Vegetables

PEAR, AVOCADO (INDONESIA) 3.50 3.90 4.20 3.70 Vegetables

PUMPKIN, RAW (INDONESIA) 12.80 29.10 29.10 7.90 Vegetables

SQUASH, PUMPKIN (MEXICO) 8.90 12.50 12.50 12.50 Vegetables

GARLIC (INDIA) 37.90 40.50 40.50 37.90 Vegetables

LEAF, AMARANTH, WILD (MEXICO) 14.20 14.20 14.20 14.20 Vegetables

PEAS, GREEN (MEXICO) 64.60 64.60 64.60 64.60 Vegetables

BEEF, MEDIUM FAT, RAW (KENYA) 35.80 35.80 35.80 37.50Meat, Poultry, Fish, Eggs

BEEF, INTESTINES (INDONESIA) 30.90 30.90 30.10 30.10Meat, Poultry, Fish, Eggs

LUNG (EGYPT) 29.30 29.30 29.30 29.30Meat, Poultry, Fish, Eggs

BEEF, LIVER (MEXICO) 57.60 57.60 55.70 57.60Meat, Poultry, Fish, Eggs

BEEF, HEART (MEXICO) 162.20 162.20 162.20 162.20Meat, Poultry, Fish, Eggs

GOAT, RAW (KENYA) 93.80 93.80 93.80 93.80Meat, Poultry, Fish, Eggs

EGG (INDIA) 31.10 31.00 30.00 30.40Meat, Poultry, Fish, Eggs

FISH, NILE PERCH, RAW-EP (SENEGAL) 25.20 25.20 25.20 25.20Meat, Poultry, Fish, Eggs

FISH, TILAPIA, DRIED (INDONESIA) 195.70 195.70 195.70 195.70Meat, Poultry, Fish, Eggs

FISH, TILAPIA, FRESH (INDONESIA) 80.60 80.60 80.60 80.60Meat, Poultry, Fish, Eggs

FISH, SARDINES (INDONESIA) 43.70 43.70 43.70 43.70Meat, Poultry, Fish, Eggs

FISH, SMALL, FRESH, FRESH WATER (MEXICO) 210.90 210.90 210.90 210.90Meat, Poultry, Fish, Eggs

FISH, SMOKED, DRIED-EP (SENEGAL) 110.70 110.70 110.70 110.70Meat, Poultry, Fish, Eggs

FISH, DRIED, FRESH WATER (MEXICO) 357.10 357.10 357.10 357.10Meat, Poultry, Fish, Eggs

MILK, COW, WHOLE (INDONESIA) 12.90 11.70 11.90 12.00 Dairy

CASSAVA, RAW (KENYA) 36.10 36.10 36.10 36.10 Roots and Tubers

POTATO, ENGLISH, RAW (KENYA) 6.20 6.20 7.80 7.80 Roots and Tubers

ARROWROOT, DRY (INDONESIA) 21.80 21.80 21.80 21.80 Roots and Tubers

VEGETABLE OIL (INDONESIA) 43.80 43.80 43.80 43.80 Fats

VEGETABLE FAT, KIMBO (KENYA) 101.10 101.10 101.10 101.10 Fats

MARGARINE, FORTIFIED (INDONESIA) 32.00 32.00 32.00 32.00 Fats

BEAN, KIDNEY, DRIED, COOKED (KENYA) 12.10 12.10 12.10 12.10 Pulses

SUGAR (EGYPT) 19.20 20.80 21.30 19.90 Sugars

SALT, IODIZED (KENYA) 6.70 6.70 6.70 6.70Condiment Vegetables

CARROT, RAW (INDONESIA) 16.10 13.40 21.50 13.40 Vegetables

SPINACH, RAW (INDIA) 6.50 6.50 6.50 6.50 Vegetables

SPIDER PLANT, SAGA (KENYA) 24.00 24.00 24.00 24.00 Vegetables

LEAF, AMARANTH, FRESH-EP (SENEGAL) 7.50 7.50 7.50 7.50 Vegetables

PEPPER, GREEN, SWEET (EGYPT) 11.80 12.10 11.30 11.30 Vegetables  
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BREAST MILK (GENERIC) 532 7.0 7.0

MAIZE, DRIED, RAW (KENYA) 36 0.0 7.0

MAIZE, GREEN, RAW (KENYA) 36 0.0 7.0

MAIZE, YELLOW, RAW (KENYA) 36 0.0 7.0

RICE, BROWN, MILLED (INDONESIA) 36 0.0 7.0

RICE, RAW (KENYA) 36 0.0 14.0

MILLET, FINGER (KENYA) 36 0.0 7.0

SORGHUM, WHOLE GRAIN (SENEGAL) 36 0.0 7.0

SORGHUM, WHOLE GRAIN, RED (SENEGAL) 36 0.0 7.0

WHEAT, FLOUR, 72% EXTRACTION (SENEGAL) 23 7.0 7.0

WHEAT FLOUR, 85% EXTRACTION (EGYPT) 23 0.0 7.0

WHEAT, LOCAL (INDIA) 23 0.0 7.0

BREAD, WHITE (INDIA) 28 0.0 7.0

MAIZE, CRACKED, RAW (KENYA) 36 0.0 7.0

MAIZE, FLOUR, DRY (KENYA) 23 7.0 14.0

BEAN, KIDNEY, DRIED, RAW (KENYA) 15 0.0 7.0

LENTIL, WHOLE (EGYPT) 15 0.0 7.0

BEAN, YELLOW (MEXICO) 15 0.0 7.0

SOYBEAN, RAW (KENYA) 15 0.0 7.0

COWPEA, UNCOOKED (KENYA) 15 0.0 7.0

PEANUT, ROASTED, SHELLED (SENEGAL) 15 0.0 7.0

BEAN, MUNG, RAW (KENYA) 15 7.0 14.0

PEAS, GREEN (MEXICO) 15 0.0 7.0

PIGEON PEAS, GREEN (KENYA) 15 0.0 7.0

SESAME SEED (EGYPT) 15 0.0 7.0

BEAN, NAVY (MEXICO) 15 0.0 7.0

ORANGE (INDIA) 5 4.0 14.0

MANGO, RIPE (INDIA) 42 4.0 14.0

PAPAYA, RIPE (KENYA) 42 0.0 7.0

BANANA, LARGE, RIPE (KENYA) 42 4.0 14.0

BANANA, KING, WOOD APPLE, RIPE (INDONESIA) 25 0.0 7.0

BANANA, UNRIPE (KENYA) 21 0.0 7.0

PINEAPPLE, FRESH (SENEGAL) 42 0.0 7.0

APPLE (EGYPT) 25 0.0 7.0

PASSION FRUIT (KENYA) 25 0.0 7.0

WATERMELON (EGYPT) 42 0.0 14.0

LEMON (KENYA) 5 0.0 7.0

GRAPE (EGYPT) 25 0.0 7.0

TANGERINE (KENYA) 5 0.0 7.0

KALE, RAW (KENYA) 15 4.0 14.0

TOMATO (EGYPT) 10 7.0 14.0

ONION TUBER (KENYA) 5 7.0 14.0

ONION W/STALKS (INDIA) 5 0.0 7.0

LEAF, COWPEA, FRESH-EP (SENEGAL) 15 0.0 14.0

LEAF, PUMPKIN (KENYA) 15 0.0 7.0

LEAF, JUTE, FRESH-EP (SENEGAL) 15 0.0 7.0

CABBAGE, CHINESE, RAW (INDONESIA) 15 0.0 7.0

CROTALARIA (MEXICO) 15 0.0 7.0

CUCUMBER (EGYPT) 10 0.0 7.0

BEET, ROOT (EGYPT) 10 0.0 7.0

EGGPLANT, PURPLE (INDONESIA) 10 0.0 7.0

SQUASH, ZUCCHINI (MEXICO) 10 0.0 7.0

PEAR, AVOCADO (INDONESIA) 10 5.0 14.0

PUMPKIN, RAW (INDONESIA) 10 0.0 7.0

SQUASH, PUMPKIN (MEXICO) 10 0.0 7.0

GARLIC (INDIA) 5 0.0 14.0

LEAF, AMARANTH, WILD (MEXICO) 15 0.0 7.0

BEEF, MEDIUM FAT, RAW (KENYA) 15 0.0 14.0

BEEF, INTESTINES (INDONESIA) 8 0.0 7.0

LUNG (EGYPT) 8 0.0 7.0

BEEF, LIVER (MEXICO) 15 0.0 7.0

BEEF, HEART (MEXICO) 8 0.0 7.0

GOAT, RAW (KENYA) 15 0.0 7.0

EGG (INDIA) 20 0.0 14.0

FISH, NILE PERCH, RAW-EP (SENEGAL) 10 0.0 14.0

FISH, TILAPIA, DRIED (INDONESIA) 10 0.0 14.0

FISH, TILAPIA, FRESH (INDONESIA) 10 0.0 7.0

FISH, SARDINES (INDONESIA) 10 0.0 14.0

FISH, SMALL, FRESH, FRESH WATER (MEXICO) 10 0.0 7.0

FISH, SMOKED, DRIED-EP (SENEGAL) 10 0.0 7.0

FISH, DRIED, FRESH WATER (MEXICO) 10 0.0 7.0

MILK, COW, WHOLE (INDONESIA) 136 0.0 14.0

CASSAVA, RAW (KENYA) 25 0.0 7.0

POTATO, ENGLISH, RAW (KENYA) 25 0.0 14.0

ARROWROOT, DRY (INDONESIA) 25 0.0 7.0

VEGETABLE OIL (INDONESIA) 5 0.0 14.0

VEGETABLE FAT, KIMBO (KENYA) 5 0.0 7.0

MARGARINE, FORTIFIED (INDONESIA) 5 0.0 7.0

WHEAT, DOUGH, DEEP FRIED (KENYA) 28 0.0 14.0

BEAN, KIDNEY, DRIED, COOKED (KENYA) 15 0.0 7.0

SUGAR (EGYPT) 5 0.0 14.0

SALT, IODIZED (KENYA) 0 0.0 14.0

CARROT, RAW (INDONESIA) 10 0.0 7.0

SPINACH, RAW (INDIA) 15 4.0 14.0

LEAF, AMARANTH, FRESH-EP (SENEGAL) 15 0.0 7.0

PEPPER, GREEN, SWEET (EGYPT) 5 4.0 14.0

MELON, AVERAGE (MEXICO) 25 0.0 7.0  


