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Programme (FAP) a t  the International Institute for Applied Systems Analysis 

(IIASA) since the program began in 1977. 

The major food problem in the world is the inadequate food consumption by 

many people in the world inspite of adequate food production in the world. 

Understanding the relationship between income and food consumption patterns 

is critical in assessing nutritional impacts of alternative policies on the society. 

GGnter Fischer and Mahendra Shah present here an analysis of Kenyan 

household consumption survey data to describe the relationship between level 

of nutrition and various social and economic variables. 
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1. Background 

The Kenya case study presented in this report has been carried out as a 

contribution to the FAO's Fifth World Food Survey. The main theme of the  Fifth 

World Food Survey is the analysis of undernutrition/malnutrition. Due to the 

very wide range of factors affecting nutritional status, the phenomena has to be 

considered within a socio-economic framework rather than a mere comparison 

of food intake and requirements. Altogether six country case studies (Brazil, 

Tunisia, Ivory Coast, Philippines, Costa Rica and Kenya) have been carried out 

as part of the Fifth World Food Survey. The central aim of these case studies is 

to utilize very detailed and comprehensive country data reflecting the various 

aspects involved in the analysis of undernutrition / malnutrition. These case 

studies in a sense are to supplement the Fifth World Food Survey's global 

assessment of undernutrition / malnutrition. 



2. Kenya Case Study 

2.1. Introduction 

The National lntegrated Sample Survey Programme (NISSP) is the main 

vehicle in Kenya used for collecting socio-economic statistics from both rural 

and urban areas. 

The National Sample is an area sample (rural as well as urban) that was 

established in 1976. I t  is a two-stage sample with the  primary sampling unit 

being the "location" and the secondary sampling unit being the household. 

Most of the surveys within the NISSP use the national sample as their frame. 

The lntegrated Rural Survey (IRS) forms the backbone of the rural .element 

of NISSP. I t  is a rural annaul household survey and during 1974-78 four surveys 

(IRS 1 to IRS 4) were carried out. Table 1 shows the availability of rural data 

pertinent to the present study. 

Computerized data for the IRS 2 and IRS 3 were not available a t  the time of 

the  study. In the  first stage analysis was carried out on the computerized 

household data for IRS 1 and IRS 4. The purchased food consumption data in IRS 

4 is very limited and could not be used to estimate the total household food 

consumption. Additionally, a significant number of household own consumption 

records were found to  have unacceptably large errors and hence the own 

produced-consumed results of the survey also could not be utilized. 

This report presents the data and analysis carried out on the IRS 1 

(19?4/?5) survey. In Section 2.2 the objectives and the  approach of the case 

study are described. In Section 2.3 the IRS 1 survey scope and background are 

described. Cross tabulation of data for relevant variables is presented in Sec- 

tion 3 and the results of the  analysis are presented in Section 4. Finally the 

conclusions and an  assessment of the dimensions of rural undernutrition / 



Table 1. Relevant integrated rural survey data, IRS 1-4, Kenya 

I *  Crops: Value by 
1974 175 value. food i t e n  

Household 
Income 

quantity and purchased 
price 
Liveslock: 
value 

IRS 2 
1975 176 

P o p u l a t i o n  

Employ- Educa- 
Age Sex ment-  tion- 

Crops: n.a. 
residual (kg), 
used for own 
consumption 
Livestock: 
own consurnp- 
tion (value) 

IRS 3 
1976 177 

C o n s u m p t i o n  

Own Consump- Purchased 
tion (Food) (Food) 

Estimate 
from 
value of 
crop pro- 
duction 
and live- 
stock 
sales 

Nutrition 
Module 

Occupa- 
tion 

Crops: Purchased 
Own con- Crops: 
sumption (kg) and value 
kg and value Livestock: 
Livestock: value 
consumed 
(value) 

IRS 4 
1977 178 

Estimate 
from 
value of 
crop pro- 
duction 
and live- 
stock 
sales 

Occupa- 

tion 
Crops: Purchased 
Own con- Crops: 
sumption kg and value 
kg and value Livestock: 
Livestock: value 
cons um ed and numbers 
(value) 

Data available in the survey 
n.a. Data not collected in the survey 

malnutrition in rural Kenya is  discussed in Section 5. 

2.2. Objectives and Approach 

The overall objective of the  Kenya case study is t o  utilize the  data from 

food consumption surveys in Kenya to  quantify: 

Household and per capita calorie consumption levels (ci) 



Household and per capita energy requirement levels (E,) 

Using the ratio of household calorie intake to calorie requirement (%) as a 

measure of the nutrition level, the survey data is tabulated in terms of: 

(1) Average energy reqirement and food consumption pattern according 

to nutrition level 

(2) Economic and social indicators according to level of nutrition 

(3) Geographic &stribution of households according to level of nutrition 

On the basis of the quantified data, multiple regression analysis is carried 

out to identify the relationship between level of nutrition (R) and various 

economic, social and geograhic variables as follows: 

Consider t h e  model 

R = f(xl.x 2.....%) + e 

where R is the ratio of household calorie intake to calorie requirement as 

defined above 

x1 ' - -  xp are explanatory variables 

e is the error term. 

Examples of possible explanatory variables are: 

(i) lncome 

(ii) Size of holding 

(iii) Household size 

(iv) Value of t~ousehold assets 

(v) Employment status 

(vi) Education level 

(vii) Location of household 



e tc .  

Note tha t  t he  choice of the possible explanatory variables bill very much 

depend on the availability of empirical survey data. 

2.3. Integrated Rural Sumey 

2 -3.1. Background 

The objectives of the Integrated Rural Survey, initially constituted during 

the  first quarter  of 1974, was not only t o  provide essential statistics on rural  

a rcss ,  but also to be a vehicle t o  establish a sound infrastructural framework 

within which statistical enquiries could be mounted in response to  cur ren t  data 

needs in Kenya. 

The specific data content of the  IRS 1 survey (1974-5) was wide in subject 

ma t t e r  as  the aim was to  provide a broad baseline description of the socio- 

economic factors dominating the small-scale agricultural households in Kenya. 

The respondents for t h e  first round of IRS 1 were selected on the basis of a 

two-stage stratified sample. The primary sampling uni t  (PSU) was the  sub- 

location i.e, t h e  basic administrative uni t  is t he  country. Twenty-three PSUs 

were selected in each province except in Eastern province which had 24 PSUs 

as a result of a readjustment of sub-location boundaries after t h e  1969 popula- 

t ion census. The sub-locations were also classified into agro-ecological zones 

on t h e  basis of land use (either actual or potential). Table 2 shows the IRS 1 cov- 

erage of the  provinces, districts and agro-ecological zones in Kenya. 

I t  should be noted t h a t  the traditional pastoral areas,  urban areas and all 

t h e  former "scheduled" a reas  (except those which had  by then  been sub-divided 

in to  settlement schemes) were excluded from the  sample. Table 3 shows the 

distribution of Kenya's 1975 population. Note tha t  small holder population 

covered in the IRS 1 survey accounted for about 78% of Kenya's population. 



Table 2. IRS 1 coverage of districts and agro-ecological zones in Kenya 

Districts 
Central Province: 
Coast Province: 
Eastern Province: 
Nyanza Province: 
Rift Valley Province: 
Western Province: 

Agro-ecological zones 
Rest of Rift Valley: 

East of Rift Valley: 

Special Zones: 

Coast Zones: 

Kiambu, Kirinyag a. Murang a,  Npandarua, Nyeri 
Kilifi, Kwale, Taita, Taveta 
Embu, Kitui, Machakos, Meru 
Kisii Kisumu, Siaya, South Nyanza 
Kericho, Baringo, Elgeyo Marah-at ,  Nan& 
Bungoma, Busia,Kakamega 

Tea Zone, Coffee Zone, Upper Cotton Zone, 
Lower Cotton Zone 
Tea Zone, Coffee Zone, Upper Cotton Zone, 
Lower Cotton Zone 
High Altitude Grasslands Zone, Irrigation zone 
Sugarcane Zone, Ranching Zone 
Taita Hills Zone, Rain less than  40" Zone 
Rain over 40" Zone 

Table 3. Population distribution in Kenya, 1975 

Rural 
Small Farms 
Large Farms 
Rural Non-agr. 

Urban 

Total Kenya 

Within each PSU twelve smallholder households were selected as respon- 

dents in t h e  IRS 1 sample, adding up to a total sample size of 1668 households. 

Out of these only 18 had to be discarded a s  non-respondents during t h e  entire 

course of t h e  survey. 

The survey year  was divided into 13 four-week cycles: 



(i) Each cycle was exactly the  same length 

(ii) Each cycle always star ted on exactly the same day of the week 

(iii) Each household was visited on specified week-days 

(iv) Possible biases that  might be introduced by an enumerator always visiting 

a household a t  the  beginning or end of a month were automatically 

removed by the  fact that  cycles were evenly spread across all the  months 

in the course of one year. 

Each household was visited in a particular week during each four-week 

cycle. The investigator was required t o  visit the respondent twice during this 

week, with a maximum gap of four days between visits. This schedule was par- 

ticularly important in tha t  it ensured that the maximum recall period was no 

more than four days. 

The survey data from IRS 1 is available in a computerized form a t  the Cen- 

tral Bureau of Statistics in Nairobi. The data and analysis presented in this 

report is based on the  original* IRS 1 data. 

2.3.2. IRS 1 Survey Data 

In this section we describe the data from IRS 1 that  is relevant for the 

present study. 

2.3.2.1. Household Data 

A household is defined as a person or group of persons living together and 

sharing a community of life by their dependence on a common holding as a 

source of income and food. 

The relevant data on the household (from the IRS 1 Survey Form 1) is as 

follows: 

*SPSS file. 



Household members by age, sex, education and  job. The education data is 

in te rms of six classes ranging from a primary education of up to 4 years 

(class 1) to  a University Degree (class 6). The job data is in terms of the  

type of job, namely farm labour, rural-nonagriculture, teaching or  other  

government job and urban employment. Household members attending 

school/college are identified separately. 

2.3.2.2. Ho1dm.g Size 

A holhng is defined a s  the land associated with a household being used 

wholly or partially for agricultural purposes and being managed as a single 

economic unit under the  overall control and direction of the holder. Informa- 

tion on  the farm size is available from Form 2 of t h e  IRS 1 Survey. 

2.3.2.3. Household Assets 

Form 3 of the  IRS 1 Survey provides information on the  following: 

Household Goods (number of radios, chairs, stoves, etc.) 

f i r m  E q u i p m e n t  and P a n s p o ~ t  (ploughs, harrows, pumps, grinders, lorries, 

etc.; year of purchase, value when new, and value a t  present) 

P e n n a e n f  h p - o v e r n e n f s  (buildings, fences, etc.; year  of purchase, value when 

new and value a t  present) 

Non-capi ta l  f i rm  h p t s  in S o r e  (fertilizers, feed etc.;  quantity, unit cost, total 

value). 

Only the  household assets in value te rms have been used a s  a variable in 

the  present study. 

2.3.2.4. Household Expenditure (Food) 

Form 7 of the  IRS 1 Survey provides data on the  purchase (value in te rms 

of cash and credit) by item of the following: 



Food and Drinks 

Other Household Purchases 

Farm Purchases and Expenses 

Other Expenditures 

Value of household food purchases is available for eight broad commodity 

groups, namely grains, flours and root crops, dairy products and eggs, mea t  and 

fish, fats and oils, sugar and  sweets, fruits and vegetables, drinks and bever- 

ages, and sal t  and other  flavourings. These broad food commodities had to  be 

fur ther  disaggregated to  quantify the  nutritional intake from purchased food. 

Table 4 shows data on the  distribution of household expenditure for each com- 

modity group into expenditure for individual food items. The assumptions on 

the distribution share of each commodity group into individual food commodi- 

t ies a re  on the  basis of information from past detailed rural  and  urban food 

consumption surveys in Kenya, namely: 

Rural Household Survey - Nyanza Province 19?0/?1 

Economic Survey of Central Province 1963-64 

Income, Expenditure and  Consumption - African Middle Income Workers in 

Nairobi, 1963 

Urban Food Purchasing Survey 1977 

I t  should be noted, Table 4, t ha t  t he  distribution shares differ according to  

the three per  capita incomes. This differentiation in distribution according t o  

income classes was adopted on the  basis of information from t h e  abovemen- 

tioned surveys. As consumption pat terns  vary somewhat among provinces in 

Kenya, we have also taken account  of this variation in the  distribution of pur- 

chased food expenditure, Table 5. 



Table 4. Allocation of household expenditure on purchased  food t o  
specific food commodities, IRS Rural Survey 1974/75 

*Other cereals: millet, sorghum and maize flour. 

Grains, Flour, Roots 
Cereals 
Wheat bread 
Wheat flour 
Rice 

Other Cereals* 
Other roots 

m i r y  Products 
and Eggs 
Eggs 
Processed milk 

Meat and Fish 
Beef 
Other Meat 
Fish 

Fats and Oils 
Butter 
Vegetable oils 
Animal fats 

Sugar and Sweets 
Sugar 
Sugarcane 

Fhit and 
Vegetables 
Fruit 
Vegetables 

hiih and 
b e r a g e s  
Stimulants 
Alcoholic Bec. 

Salt and 
Flavourings 

Rural 
Average 

498 

119 
45 
22 

211 
101 

46 
2 1 
25 

236 
171 
38 
27 

83 
6 

67 
10 

172 
161 

11 

88 
44 
44 

140 
18 

122 

35 

Low Income 
Households with 

per capita income 
0-499shs / year 

435 

40 
10 
2 

28 1 
102 

38 
17 
2 1 

204 
148 
33 
23 

51 
2 

4 1 
8 

132 
116 

16 

75 
36 
39 

116 
15 

101 

32 

Medium Income 
Households with 

per capita income 
500-999shs / year 

539 

136 
52 
22 

209 
120 

48 
22 
26 

239 
173 
39 
27 

92 
6 

74 
12 

181 
171 

10 

98 
49 
49 

134 
17 

117 

37 

High Income 
Households with 

per capita i ~ c o m e  
1500- 1999shs / year 

514 

275 
133 
77 

29 

57 
28 
29 

317 
22 9 

52 
36 

136 
16 

110 
10 

248 
245 

3 

85 
42 
43 

228 
30 

I98 

36 



Table 5. Allocation of value of certain purchased foods to  specific food 
commodities: IRS 1974,!75: rural and by province 

Rural 
Fruit and vegetables 
Grains, flours, roots 
Meat and fish 

Central 
Fruit and Vegetables 
Grains, flours, roots 
Meat and fish 

Coarst 
Fruit and Vegetables 
Grains, flours, roots 
Meat and fish 

Eastern 
Fruit and vegetables 
Grains, flours, roots 
Meat and fish 

Nyanza 
Fruit and vegetables 
Grains, flours, roots 
Meat and fish 

Eat Valley 
Fruit and vegetables 
Grains, flours, roots 
Meat and fish 

Western 
Fruit and vegetables 
Grains, flours, roots 
Meat and fish 

Total 
Value 

Shs 
Fruits Vegetables Cereals Roots Beef Fish Other Meat 

Shs Shs Shs Shs Shs Shs Shs 



Having obtained the value of purchased individual food commodity, the 

next  step was to  translate this into quantity of food. The IRS 1 Survey does not 

provide information on prices of purchased food. 

Table 6 summarizes the price estimates for food commodities as  used in 

this study. For the purchased food commodities, estimates from 1974 and 1975 

retail prices have been applied. Full details of these price estimates are given 

below. 

Cereals 

a) Wheat, bread and Pour. The consumer price is regulated and has been 

obtainzd from the Kenya Statistical Abstract 1976. 

b) Rice. The consumer price is regulated and has been obtained from the 

Kenya Gazette, August 1974 and February 1975. 

c) Other cereal P o u r .  This consists mainly of sorghum, millet and purchased 

maize flour. The percentage share of each of these three cereals in the 

"Other Cereal Flour" is given in Table 7.  An aggregate price estimate for  

"Other Cereal Flower" has been derived as a weighted average using the 

prices of sorghum and millet (calculated from IRS 1974175 data) and the 

19?4/?5 retail price for maize grain, Kenya Statistical Abstract 1976. 

Starchy Roots 

This commodity group consists mainly of sweet potatoes, cassava, yams 

and purchased potatoes. A province-specific weighted price on the basis of indi- 

vidual root; production in each province was derived for starchy roots. For the 

rural  average the price estimate was 0.63 shs/kg. 



Table 6. Prices of purchased and  home-produced/consumed food com- 
modities 

Cerrals 
Wneat bread 
Wheat flour 
Rice 
Maize flow 
Other cereal flour 
Sorghum 
Millet 
Purchased maize flour 

shl-chy Roots 
bglish potatoes 
Other roots 

*= 
Sugar raw-centre 
Sugarcane 

Beans 

Vegetables 
Tomatoes 
Other vegetables 

Fhrits 
Bananas 
Other fruits 

Peat 
Beef 
Other meat 

k F  
K.h 

HiIk 
Milk, fresh 
Milk, processed 

Fats and Oile 
Butter 
Vegetable oils 
Animal oils & fats 

-8 

stimdants 

Alcoholic Bererages 

Rural ~ Central 

H: Home produced/consumed 
P: Purchased 

Note: Where prices are not shown, rural average price is used. Al! prices in Kenya shillings/kg ex- 
cept for milk (shillingsllitre) and alchoholic beverages (mainly beer price per bottle). 

Coas'. Eastern / Nyanz~ Rift Western 



Table 7. Percentage share of "other cereal flour" allocated to individual 
cereal commodities and aggregate price estimate 

Sorghum 
Millet 
Maize 
Price Estimate: 
"Other Cereal Flour" 
shs/kg 

a)  The price estimate for sugar raw-centrifugal has been derived as an aver- 

age of the 1974 and 1975 consumer price (uniform throughout the coun- 

try) as given in the Kenya Statistical Abstract, 1976. 

Rural 

b) The price estimate for sugar cane is based on the  Kenya Gazette, February 

1974 and January 1975. 

Central Coast 

Vegetables and F'ruits 

Rural retail prices for fruits and vegetables are not available and for the 

present analysis the  prices have been derived from the following considera- 

tions. 

The 1975 retail price (Nairobi) of fruits and vegetables is shown in Table 8. 

Eastern 

Taking into account the  transportation costs and retail profit margin 

(information from the Food and Marketing Project, Ministry of Agriculture), the 

rural prices for fruits and vegetables are estimated to be approximately half 

the urban retail price. The price estimates used are shown in Table 9. 

Note that  lower prices have been applied for the  Nyanza and Coast pro- 

vinces since the high production of certain fruits and vegetables (mangoes, . 

paw paws, bananas, green vegetables, etc.) in these provinces aflects the local 

Nyanza 
Rift 

Valley Western 



Table 8. Retail fruit and vegetable prices in Nairobi, 1975 

Tomatoes 
Peas 
Carrots 
Cabbages 
Cooking Bananas 
Ripe Bananas 
Pineapples 
Oranges 

Table 9. Estimates of rural prices for fruits and vegetables 

price levels. 

Tomatoes (shs/kg) 
Other vegetables (shs/kg) 
Bananas (shs/kg) 
Other fruit (shs/kg) 

Meat 

The producer price of various meats (Kenya Statistical Abstract, 1976) is 

shown in Table 10. 

This producer price information together with the information on trade 

margins (Food and Marketing Project, Ministry of Agriculture) was used to esti- 

mate prices of beef and other meat. Note that the reported consumer prices 

(Kenya Statistical Abstract, 1976) have n o t  been directly used in the  derivation 

of the price estimate since a large proportion of the meat in rural areas 

reaches the consumers via traditional markets. 

Rural and All Pro- 
vinces except + 

0.85 
0.65 
0.45 
0.35 

Nyanza 

0.75 
0.55 
0.35 
0.25 

Coast 

0.75 
0.55 
0.35 
0.25 



Table 10. Meat producer prices, 1974 and 1975 

Beef (shs/kg) 
3rd grade 
4th grade 

Mutton (shs/kg) 
CA and CB 

Pig Meat (shs/kg) 

The price estimate for fish is approximate. The main consumption of fish 

is in the Nyanza and Coast provinces. In Nyanza there is a high consumption of 

tilapia, priced a t  about 1.20 shs per fish (approximately 0.5 kg). For the Coast 

Province a much wider variety of fish is available. 

J k g s  

The price estimate of 4.00 shs/kg is derived from a dozen eggs a t  2.70 shs 

in the rural areas and is applied uniformly for all provinces (one dozen eggs = 

680 gms). 

The purchased dairy products have been allocated equally* to eggs and pro- 

cessed milk. The price of purchased milk in the rural areas has been estimated 

to be 1.50 shs per litre (excluding transport costs). 

Fats and Oils, Spices, Stimulants and Alcoholic Beverages 

The price estimates are  uniform throughout the country and have been 

obtained from the Kenya Statistical Abstract 1976. 

.The assumption was made due to the  relatjvely high consumptio~i of own produced- 
consumed milk in all provinces except for Kestern Province. 



Given the  above price estimates and purchased value of each food commo- 

dity, the quantity of each food item consumed by individual households was 

estimated. The purchased food together with the  own produced/consumed food 

provides t h e  basis for estimating the  nutr ient  (calorie, protein, etc.) intake per 

household and on a per capita basis. We now describe the IRS 1 data base for 

the ovrn produced,/consumed food items. 

2.3.2.5. Household Own Produced/Consumed Food 

Form 9 of the  IRS 1 Survey was used to collect information on the on-farm 

consumption by crop a t  the  household level. This information consisted of 

price of crop and value of crop consumption; from this the quantity of crop con- 

sumption a t  t he  household level was calculated. The main food items reported 

by the  survey were maize, finger millet, sorghum, beans, English potatoes and 

other  crops. The last aggregated food commodity had  to be distributed among 

individual food commodities, namely fruits, vegetables, roots. sugarcane, a t  the 

province level a s  shown in Table 11. 

Table 11. Allocation of "other crops" to individual food commodities 
home produced/consumed 

Percent  Allocation 

Fruits Vegetables Roots Sugarcane 
Z Z Z Z 

21.1 24.3 54.6 
21.9 25.3 53.8 
21.2 24.7 54.1 
20.8 25.2 54.0 
18.4 20.4 54.4 6.8 
23.1 23.1 53.8 
20.7 25.2 54.1 

Rural 
Central 
Coast 
Eastern 
Nyanza 
Rift Valley 
Western 

Other 
Crops 
Value 

Shs 

152 
106 

€45 
25 0 
103 
13 
111 



Among the own produced/consumed livestock commodities, the IRS 1 col- 

lected data (Form 10) on beef, other meat/poultry and milk. For beef and o ther  

meat/poultry only the  value of OM-n farm consumption was collected. This was 

translated into quantities on the basis of price estimates showr~ in Table 7 .  

2.3.2.6. Household Food Consumption and Nutrient Intake 

Given the  quantity of purchased food consumed and the  own 

produced/consumed food, nutritional conversion factors for Kenya, Table 12, 

were applied to quantify the  nutrient intake for each household in t h e  survey. 

Energy Requirement (E) for each household was calculated as  t h e  sum of 

individual energy requirement of persons belonging to the household. The 

FAO/WHO age- and sex-specific energy requirements,  Table 13, were applied to 

estimate t h e  energy requirement for each household. 

The calorie intake per household (Ci) a s  well as  on a per capita basis 

together with calorie requirement (Ei) was used t o  form the  rat io of calorie con- 

sumption over energy requirement for each household: 

% = %  , i=1,2 ,..., n households 

I t  should be noted tha t  the calorie requirement (Ei) is estimated on the 

basis of age, sex and activity level of each member of a particular household. 

In the  first stage of the  analysis the basic data is classified and tabulated in 

t e rms  of 10 classes providing a fairly normal frequency distribution. These 

results a re  described in  the next section. 



Table 12. Nutritional conversion factor for Kenya 

Cereals: 
Wheat bread 
Wheat flour 
Rice 
Maize flour 
Other cereals flour 
Starchy Roots: 
English potatoes 
Other roots 
Sugar: 
Sugar raw-centre 
Sugar cane  
Beans: 
Vegetables: 
Tomatoes 
Other vegetables 
mts: 
Bananas 
Other fruits 
Meat: 
Beef 
Other m e a t  
Eggs: 
Fish: 
M i l k  
Milk, fresh 
Milk, other  
Fats & Oils: 
Butter 
Vegetable oils 
Animal oils & fats  
Spices: 
Stimulants: 
Alcoholic Beverages: 

Per 100 Grams 

Calories Proteins Fats 



Table 13. Effect of body size, age and sex on estimation of per caput ener- 
gy requirements in a moderately active* population 

Adult males 53kg 
Adult females 46kg 

Individual requirements 

Children: 
both sexes, <l  year, 
including allowance for 
pregnancy and lactation 

1-3 
4-6 
7-9 

Yale: 
adolescent, adult 

10-12 
13-15 
16-19 
20-39 
40-49 
50-59 
60-69 
70 and over 

Female: 
adolescent, adult 

10-12 
13-15 
16-19 
20-39 
40-49 
50-59 
60-69 
70 and over 

Soma: FAO/WHO, Energy and Protein R e q ~ e m e n t s ,  Rome, 1873. 
* Activity correction factors (7. of moderate activity): 

moderately active (100%) 
light activity (80%) 
very active ( 1 1 ~ )  

f The IRS 1 population date was in terms of the follo~5ng ege groups for male and female 
eeparatelg: 
Below 5, 5-8, 10-14, 1539, 20-24, 25-28, S34, 33.39, 40-44, 45-40, 5M4,  5559 and above 59 
years. 



3. Data Tabulation 

Tabulated results (Annex 1) for the rural average and each of six provinces, 

namely Central, Coast, Eastern, Nyanza, Rift Valley and Western, include the fol- 

lowing data: 

A Accordmg t o  10 classes of nutrition level (R is the  ratio of consumption over 

requirement) 

1. Energy requirement and consumption pattern 

Number of households 

Average household size 

Average calorie requirement per caput 

Average calorie, protein and fat consumption per caput 

2. Economic and social indicators 

Average size of holding 

Average income per caput 

Averageexpenditurepercaput 

Mean value of assets per holding 

Percentage distribution of head of households accordmg to four 

levels of education 

3. Geographic (by province) distribution 

4. to 6. Source (by food group, i.e. grains, roots, meat and eggs, etc.) of calorie, 

protein and fat intake 

7.  Share of food expenditure by food group 



B. According to 5 classes of per capita household expenditure 

I to 7 as above 

C. According to 7 classes of household size 

I to 7 as above. 

In addition to  the  above data, cross-tabulations of rural averages for 

selected variables a re  given in Annex 2. These include the  following: 

Nutrition level (R) 

vs average expenditure per caput (Table A2.1) 

vs average household size (Table A2.2) 

vs average farm size (Table A2.3) 

vs average share of own consumption in total consumption (Table A2.4) 

vs sex of head of household (Table A2.5) 

vs province (Table A2.6) 

Expenditure per caput  

vs average household size (Table A2.7) 

vs average farm size (Table A2.8) 

vs average share of own consumption in total consumption (Table A2.9) 

vs sex of head of household (Table A2.10) 

vs province (Table A2.11) 

Average household size vs province (Table A2.12) 

Average farm size vs province (Table A2.13) 

Average share of own consumption in total consumption vs province Table 

A2.14) 

Sex of head of household vs province (Table A2.15) 

In these cross-tables, t h e  results af ter  "row normalization" a s  well as  

"column normalization" a r e  also presented. Note tha t  in Tables A2.1 t o  A2.15, 



in t he  case of "row normalization" row percentages add up t o  100% and  similarly 

for columns in the  case of "column normalization". 

A detailed description of the abovementioned tabulated data (Annex 1 and 

Annex 2) is not included here  since the  tables are  selfexplanatory. 



4. Data Analysis 

As mentioned in Section 2.2, the  aim of the data analysis is t o  identify the 

relationship between nutrit ion level (R, i.e. t h e  ratio of calorie consumption 

over calorie requirement) and various economic and social variables. 

4.1. Correlation Analysis 

Table 4.1. shows the  correlation matrix of the  relevant. variables for rural 

Kenya and the  six provinces as calculated from IRS 1 data (1974/75). These 

results show: 

Nutriton level (R) is strongly and positively correlated with household 

expenditure per caput.  For the rural Kenya, t he  coefficient of correlation 

has a value of 0.72; Western Province shows the  lowest value of 0.66 and 

Eastern Province t h e  highest value of 0.80. 

Nutrition level (R) i s  positively correlated with the  household assets  per 

caput. For rural Kenya, t he  coefficient of correlation has a value of 0.25 

a n d  a t  the province level, t he  correlation varies from 0.17 for Coast Pro- 

vince to 0.47 for Central Province. 

Nutrition level (R) is negatively correlated with the household size; for 

rural Kenya t h e  coefficient of correlation being -0.29 and ranging from 

-0.19 for Coast Province to -0.44 for Central Province. 

Nutrition level (R) is positively correlated with the  farm size. Here the  

coefficient of correlation comes to 0.29 for rural  Kenya varying between 

0.42 for Central Province and 0.19 for t h e  Coast Province. 

Nutrition level (R) is positively correlated with the  share of own consump- 

tion in total consumption. In all cases this  correlation was small -- for 

rural Kenya the  value was 0.16, Coast Province had the lowest value of 0.05 

and Rift Valley t h e  highest value of 0.29. 



Table 4.1 Correlation of matrix of nutrition level (R), calorie consumption 
per caput and explanatory variables, Kenya Integrated Rural 
Survey, 1974,!75 

Correlation Ilatrir of Variables in RURAL l P r Y A  : 

VAR 1- D[P/BHS ASS/BBS BBS l5Z5KS SK)IR;C CAVEES COhS/REQ 

Correlation Matrix of Variables in CENIRU. Proriao* : 

V*RW m 5  BBS PSI/B&S SIOVNC amm CONS/REQ 

Correiatioa Matrix of Variables in COm Prorinoe : 

- VARIABLE m 5  m BBS Fsvms m c  CAL/BBS CONS/RMI 

Correlation Matrix of Variables in EASIZW Province : 

VARlAELE E m 5  BBS - SIOYNC - anfsmm 

Corralation Matrix of Variables in WIAWU Prorinse : 

VARIABLE m 5  - BBS F x v E 5  SBOVHC CAYeaS CONS/RM 

Correlation Matrix of Variables in R m  VALLEY Proviaoe : 

VlBIABLE E K P 5  - Em m -c - CONS/BEQ 
Correlation Natrix of Variables in Pro-iace : 

VARIABLE m 5  m s  FSZ/BBS S B m C  CAL/BBS CON'WREQ 



I t  is also interesting to note the following relationships from Table 4.1 

Assets per caput  are negatively correlated with household size (except 

Nyanza Province where the correlation is zero) and positively correlated 

with expenditure per caput, farm size per caput and share of own consump- 

tion in total consumption. 

Household size is negatively correlated with farm size per caput in all 

cases. There was little correlation (negative) between household size and 

share of own consumption in total consumption; note tha t  for Rift Valley 

and Western Province there was a positive correlation (0.11) between 

household size and share of own consumption in total consumption. 

Farm size per caput is positively correlated with expenditure per caput in 

all cases. 

The correlation matrix in Table 4.1 also shows the  level of correlation of 

calorie consumption per caput. These results, as expected, are similar to the 

results for Nutrition level (R) as described above. 

4.2. Regression Analysis 

In the specification of the  functional form f in 

R =  f ( x l . x 2 . .  . ,xp) + e 

where R is nutrition level 

xl, . . . , xp are explanatory variables 

and e is the error  te rm,  

five alternative functions were specified as shown in Table 4.2. Here only the 

expenditure per caput has been included as an explanatory variable since it 

showed by far the highest correlations. The double-log form provided the best 

statistical fit (for rural Kenya as well as for individual provinces) and this 

specification was chosen for multiple regression analysis. Note tha t  in  Table 



Table 4.2. Estimation of nutrition level (R) and calorie consumption per 
caput a s  a function of average household expenditure per caput: 
Alternative function specifications. 

Calorie Intake over Calorie Requirements i n  RURAL KENYA 

Q R-SQ DF B A FUNCTION SPECIFICATION 

Calorie Intake per Household Member in  RURAL KENYA 

EQN R-SQ DF B A FUNCTION SPECIFICATIOfi 



4.2, the results for rural Kenya only have been presented. 

4.3. Multiple Regression Analysis 

This analysis identifies the  relationship between the level of nutrition (R) 

as  well as calorie consumption per  caput and the following economic, social 

and  geographic variables: 

Expenditure per caput 

Household assets per caput 

Household size 

Farm size per caput  

Share of own consumption in total consumption 

Sex of head of household (dummy variable) 

Province (dummy variable used in the case of rural Kenya results). 

Multiple regressions using various combinations of the above variables 

were carried out  and the detailed results for rural Kenya and each of the  six 

provinces a re  given in Annex 3 (Tables A3.1 to A3.14). Tables 4.3 and 4.4 show 

t h e  s e t  of equations finally selected for the  level of nutrition (R) and the  calorie 

consumption per caput respectively. This choice was  made on the  basis of best 

statistical fit a s  well a s  significance and "correct" sign of the estimated 

coefficients. These results are  summarized below. 

4.3.1.. Nutrition Level (R) 

The results,  Table 4.3, for Rural Kenya, Central Province, Coast Province, 

Eastern Province, Nyanza Province, Rift Valley Province and Western Province 

show that: 
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Expenditure per caput  is a highly significant and the most important 

explanatory variable for the  level of nutrition (R). The value of the 

response coefficient is 0.67 for rural Kenya. At the  province level i t  varies 

from 0.54 for Central Province to 0.72 for Coast Province. 

Also household size is a significant explanatory variable for all areas 

except for Coast Province where the coefficient of this variable was found 

t o  have t h e  "wrong sign" (i.e. positive), see Table A3.3 in Annex 3. 

The farm size per caput generally turned out t o  have the  wrong sign (i.e. 

negative) in all cases except Coast and Central Province. For Coast Pro- 

vince the  estimated coefficient was found to  be insignificant (t-statistic 

less than 1.0) and hence the variable was dropped from the  selected equa- 

tion. 

The share of own consumption in total consumption was found to  be a 

~ i g n f i ~ i a n t  explanatory variable in all cases except for Eastern Province 

where this variable had  the  "wrong sign" (i.e. negative). 

The sex of head of household (dummy variable) is a significant explanatory 

variable for Rural Kenya, Central and Western Provinces. For the other 

provinces, this variable was not  relevant (t-statistic generally less than 

The province (dummy variable for Coast, Eastern, Nyanza and Western Pro- 

vinces) variable used as  an explanatory variable in the  case of Rural Kenya 

was significant for all four provinces. 

Household assets, being highly correlated to expenditure, result.ed in col- 

linearity and hence insignificant estimates for household assets. 

.Table 4.3. shows tha t  the statistical fit was good in all cases -- R-square 

values being higher than 0.66 in Rural Kenya and all six provinces. 



4.3.2. Calorie Consumption per Caput 

The results obtained for calorie consumption per caput, Table 4.4, are simi- 

lar to the above results for the nutrition level (R) except tha t  the  coefficient for 

the variable sex (dummy variable) of the head of household turned out to be 

insignificant (less than  20% significance level ) for Rural Kenya and Central Pro- 

vince. 



5. Concluding Remarks 

The nutrition level (i.e. ratio of calorie consumption to energy require- 

ment)  of t h e  rural small holder population in Kenya has been analyzed a t  the 

province level on the basis of the  19?4/?5 Integrated Rural Survey in Kenya. 

The small holder population in Kenya accounted for 87.5% and 78.3% of Kenya's 

rural  and total population respectively in 1975. 

Expenditure per caput, household size, farm size per caput, share of own 

consumption (i.e. own produced and consumed food) in total cpnsumption as 

well as sex of the  head of household were found to  be the most important vari- 

ables available from the  survey in explaining the  level of nutrition. 

An assessment of the  1975 small holder population by level of nutrition is 

given in Table 14. These results show tha t  about 32% of the small holder popula- 

tion in Kenya had a calorie intake below 0.6 of the  recommended energy 

requirement.  On the average, Central and Eastern Provinces were bet ter  off 

than  the  other  four provinces in terms of the share of people consuming less 

than  0.6 of recommended energy requirement. 

I t  may be noted from Table 14. tha t  the  average household size for the 

population below a nutrition level of 0.6 tended to be large. These results need 

to  be interpreted in the context of the  follonring survey limitations as well as 

the  assumptions made in the  study in estimating levels of household food 

intake: 

Household size: 

- Many such households may in  fact be polygamous households where each 

wife together with her children constitute a semi-autonomous unit within 

the  household usually eating and sleeping separately but still dependent 

on the  holding as a source of income and food. This aspect may have led to 

an underestimation of the food consumption levels of such households. 



Table 14. Small holder population a n d  level of nutr i t ion:  Rural Kenya, 
Central ,  Coast, Eastern ,  Nyanza, Rift Valley and Western Pro-  
v inces  -- Year 1975 

Ratio of 
Calorie Intake 
to Requirement 

Average 
Household 

Size 

Rural Kenya 
Above 1.4 
0.8 t c  1.4 
0.6 to 0.8 
Below 0.6 
Total 

Central Province 
Above 1.4 
0.8 to 1.4 
0.6 to 0.8 
Below 0.6 
Total 

coast Province 
Above 1.4 
0.8 to 1.4 
0.6 to 0.8 
Below 0.6 
Total 

EasternF'mvince 
Above 1.4 
0.8 to 1.4 
0.6 to 0.8 
Below 0.6 
Total 

NyanzaPro* 
Above 1.4 
0.8 to 1.4 
0.6 to 0.8 
Below 0.6 
Total 

BiR Valley 
Above 1.4 
0.8 to 1.4 
0.6 to 0.8 
Below 0.6 
Total 

Western Province 
Above 1.4 
0.8 to 1.4 
0.6 to 0.8 
Below 0.6 
Total 

Percent of 
Household 

Z 

Percent of 
Popnlatioc 

Z 

1975 
Population 

'000 



Recording of food consumption data in survey: 

- In IRS 1 data was collected once every four weeks and then ratioed up to 

yield an annual estimate. The recall period was 4 days. Experience from 

food consumption surveys in other countries suggests that  the recall 

period should be no more than 24 hours. 

Consumption of own produced food: 

- Due to practical difficulties in recording the consumption of own pro- 

duce, it is likely that  this was under-estimated. I t  should also be noted 

that  own produced items were valued at local market prices. 

Study assumptions on the allocation of expenditure on certain food aggre- 

gate groups to individual commodities and price estimates of purchased 

food: 

- In the absence of survey data by individual food commodity, i t  was neces- 

sary to  make these assumptions in deriving levels of household food con- 

sumption. I t  is likely tha t  the allocation procedure as well as some of the 

price estimates used for purchased food led to an under-estimate of food 

consumption for some households. 

The study had to be limited to the analysis of only the 1974/75 lntegrated 

Rural Survey which focussed on the small holder population. More recently 

data from 1983 Rural and Urban Household Consumption Surveys have become 

available. This data base should provide the basis for a national assessment and 

analysis of the nutritional level in Kenya. 
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Data Tabulation 

According to Nutrition Level 

According to Per  Capita Household Expenditure 

According to  Household Size 



This  paper was o r i g i n a l l y  prepared under t h e  t i t l e  "Modelling 
f o r  Management" f o r  p r e s e n t a t i o n  a t  a  Nate r  Research Cent re  
(U.K. ) Conference on "River  P o l l u t i o n  Con t ro l " ,  Oxford, 
9 - 1 1  A s r i l ,  1979. 
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