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EXECUTIVE SUMMARY

The International Food Policy Research Institute was asked by the Government

of Kenya, Central Bureau of Statistics, to conduct the present study. The current

study builds on earlier studies conducted in South Nyanza in 1984/85 and 1986-87 by

conducting a follow-up study in 1992 to assess the short- and medium-term effects of

commercialization of agriculture on household income and food security, and the

nutritional status of preschool-aged children.

In the short-run, this issue has been addressed by a number of publications, the

most recent being the edited volume of case studies by von Braun and Kennedy

(1994). Von Braun and Kennedy conclude that the income and food consumption

effects of commercialization programs and policies were positive for most of the case

study settings. Their conclusions on child nutrition were more neutral. Specifically,

they flOd little evidence to support the hypothesis that improved income and food

consumption due to commercialization translated into improved child nutrition.

All of the case studies in the von Braun and Kennedy volume were based on

cross-section data. What is not clear from this comprehensive set of case studies is

how cash-crop adopting households have fared in terms of income, household food

security, and nutrition in the medium run. Were gains in income and food

consumption due to commercialization short-lived? Did increased income from

commercialization eventually translate into improved preschooler nutrition? Have the

determinants of good nutrition changed for the different groups of households?
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In attempting to answer these questions, the issue is raised of how to monitor

such changes. Several options are available: monitor specific households and

preschoolers, monitor specific households and their spinoff households, and monitor a

community by drawing a random sample of household from it at each point in time.

Through being able to highlight the first two options, this report represents a

frrst step towards answering some of these policy and methodological questions.

The research for this study was conducted in Nyanza Province, South Nyanza

Disb'ict in the southwestern part of Kenya. Nyanza Province has historically been a

grain-producing area of Kenya, supplying basic staples for other parts of the country.

Since the early 19705, Nyanza has become part of the area known as the sugar belt of

Kenya.

Of the 504 households in the baseline study in 1984/85, we have income and

food consumption for 436 households in the 1986-87 sample and 198 households in

the 1992 sample. The decline in household numbers is explained by migration and

death. Of the 504 preschoolers in the baseline study in 1984/85, we were able to take

anthropometric measures from 762 in the 1986-87 sample and 165 in the 1992

sample.

There are 198 households in the cohort sample. The cohort of preschoolers

from 1984/85 is followed through to 1992. Children that were under one year of age.
in the 1984/85 survey are approximately 7 years old in the 1992 survey. while five-

year-olds in the 1984/85 survey are approximately 13 years old in the 1992 survey.

11Iere are approximately 160 of the 1984/85 preschoolers in the cohort sample.
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The empirical results clearly show that-in an environment when incomes are

increasing in general for all household types-gains in income from commercialization

have been maintained. For the farmers, there has been pressure on land ownership

(smaller plots), a reduction in the variety of crops grown, and an increase in the area

devoted to food crops. For the nonfarmers, incomes seem to have grown, implying

good backward and forward linkages with agriculture. Contrary to that, however, is

the fact that nonfarmer calorie intake decreased in the second period, despite increases

in income. Even if overall calorie intake did not increase by much over the entire

period, the diversity of the diet did. Morbidity remains a problem in the

area-despite income gains-and this has kept preschooler anthropometry poor,

although the income effects from early ado-'ltine sugar households seem to be

particularly positive for preschooler Z-score weight-for-height.

Just as with the short-run analysis of agricultural commercialization, the

medium-run story remains the same: increases in income do not seem to be translated

into decreases in morbidity and improvements in preschooler nutrition.

Commercialization, and the market liberalization that often accompanies it, should, in

theory, hasten the de-linking of agricultural production decisions with consumption

decisions. In the presence of well-functioning markets for goods and labor, labor and

other resources can be combined so as to maximize profits, which can then be spent

so as to maximize utility. However. evidence cited in Sections 4 and 5 indicates that

increased income does not necessarily increase entitlements for health inputs, which

are quasi-public goods. Markets simply may not exist for health care, drinking water,

and good sanitation.
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If the implications for public policy in terms of investment in nutrition in the

South Nyanza District are fairly clear, the implications for monitoring are less clear.

The two sets of implications we draw are: (1) that household-level indicators are not

good proxies for preschooler-level indicators-even over time, and (2) although cohon

data may be most appropriate for analysis of determinants of food security and

nutrition, it is unlikely to be optimal for monitoring purposes.

On the fllst point, it is beginning to become more accepted that we must test

the assumptions: (1) that the nutritional status of older household members is reflected

in that of young children, and (2) that the socioeconomic factors associated with child

nutritional status are similar to those associated with the status of older household

members. The data reported here and elsewhere confIml that household-level

indicators of food and nutrition security are not necessarily good preschooler-level

indicators.

On the second point, while the cohon and noncohon analyses give similar

proftles to the nutrition situation, they are not identical. The cohon analyses tend to

be more complex in terms of patterns of increase and decrease over the two time

periods, 1984/85 to 1986-87 and 1986-87 to 1m. The differences between the size

and composition of the cohort group and the larger noncohort group are twofold in

nature: fIrst, households that have moved away are not in the cohort group, and.
second, spin-off households are not in the cohort group. Thus the cohort group is not

a randomly selected subgroup of households. The advantages of the cohort for the

analysis of determinants must be contrasted with the disadvantages of the cohort for

monitoring.
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Perhaps even more appropriate for this type of monitoring exercise would be a

community pane~ survey; that is, sample survey data. collected at various points in

time, from a set of representative households-but not necessarily the same

households. The advantages for monitoring would be: (1) representativeness and

(2) lower costs of identifying community panels as opposed to identifying the

household or even preschooler panel. Some have found this community panel

technique effective for monitoring and even for analytical purposes.
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1. INTRODUCTION

What is the impact of agricultural commercialization on household income,

household food security, and child nutrition? In the short-run, this issue has been

addressed by a number of publications, the most recent being the edited volume of

case studies by von Braun and Kennedy (1994). Von Braun and Kennedy conclude

that the income and food consumption effects of commercialization programs and

policies were positive for most of the case study settings. Their conclusions on child

nutrition were more neutral. Specifically I they find little evidence to support the

hypothesis that improved income and food consumption due to commercialization

translated into improved child nutrition. 1 Indeed, they state: RIncreased income and

increased food availability contribute to solving the hunger problem but not the

problem of preschool children's malnutrition, which results from a complex

interaction of lack of food and morbidityR (pp. 374-375).

All of the case studies in the von Braun and Kennedy volume were based on

cross-section data. What is not clear from this comprehensive set of case studies is

how cash-crop adopting households have fared in terms of i:ncome, household food

security, and nutrition in the medium run. Were gains in income and food

consumption due to commercialization short-lived? Did increased income from

1 The Guatemala case study (von Braun, Iromick, and Hotchkiss 1989) is an
interesting exception. Here, a portion of the increased household income due to
agricultural commercialization was translated by community associations into
improved community health care services.
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commercialization eventually translate into improved preschooler nutrition? Have the

determinants of good nutrition changed for the different groups of households?

In attempting to answer these questions, the issue is raised of how to monitor

such changes. Several options are available: monitor specific households and

preschoolers, monitor specific households and their spinoff households, and monitor a

community by drawing a random sample of household from it at each point in time.

Through being able to highlight the first two options, this report represents a

first step towards answering some of these policy and methodological questions.
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2. THE KENYAN POLICY CONTEXT

The International Food Policy Research Institute (IFPRI) was asked by the

Government of Kenya, Central Bureau of Statistics, to conduct the present study.

The current study builds on earlier studies conducted in South Nyanza in 1984/85

(Kennedy and Cogill 1987) and in 1986-87 (Kennedy 1989) by conducting a follow-up

study in 1992 to assess the short- and medium-term effects of commercialization of

agriculture on household income and food security, and the nutritional status of

preschool-aged children.

Large parts of Kenya are prone to drought. In 1984/85, Kenya and other

Greater Horn countries experienced a major drought. Recovery followed in 1987, but

1992/93 witnessed a drought even worse than that of 1984/85 (UN ACC/SCN 1994).

Normally, surplus regions such as the Rift Valley and marginally food deficit areas

such as Nyanza were maize deficit.

National nutrition status data reflect these variations in food security and

nutrition. A 1987 nationwide nutrition survey conducted by the Government of

Kenya had indicated that nutritional status of preschoolers in South Nyanza was static,

and possibly deteriorating (GOK 1987). The government wanted the present study to.
(1) determine if the same deteriorating patterns of nutritional status were apparent,

using the South Nyanza sample that has been foIlowed since 1984, and (2) use the

panel data from the IFPRI studies to identify the major influences on preschooler

nutritional status, and whether or not they had changed.
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Since the 1987 national nutrition survey, the National Council for Population

and Development and the Demographic and Health Survey group (DHS) conducted a

nutrition survey in 1993. This most recent national survey indicates static or

worsening nutritional conditions among children. The prevalence of stunting (less

than 2 standard deviations in height-for-age) in 1987 was estimated at 32.2 percent.

The 1993 survey found a corresponding figure of 33.7 percent. In absolute numbers,

the stunting problem now affects 1.7 million preschool children compared to 1.3

million in 1987 (UN ACC/SCN 1994). The figures vary considerably, however, by

region. Nyanza Province as a whole experienced a significant decline in the

prevalence of stunting (from 40 percent to 31 percent).

The Government of Kenya assumed that the commercialization of agriculture

would improve the welfare and, more specifically, the nutrition status of smallholder

households by increasing household income. Proponents of cash crop production

assume that household income will increase as a result of the transition from semi

subsistence to a more commercialized agriculture. In the present research, households

were undergoing the transition from maize to sugarcane production.

Many developing countries, including Kenya, are pursuing a policy of stressing

the increased production of export crops as well as food crops for domestic

consumption (Burger 1994). Indeed, an emphasis on production of export crops has

typically been one component of macroeconomic policies commonly called economic

adjustment. The 1986 Agricultural Strategy (GOK 1986) stressed a dual policy of

increased export and food crop production. However, critics of accelerated

export/cash crop production have argued that national-level food security will
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deteriorate because of falling domestic supplies. However, food crop production need

not decline as export crop production increases. In a multicountry study, von Braun

and Kennedy (1986) fInd that, in general, countries that have positive rates of growth

in export crop production also have positive growth in food crop production. One

conclusion from this work was that agricultural policies that benefIt export/cash crop

production also facilitate growth in food crop production.

However, national-level food availability is a poor predictor of food security at

the community and household level (Kennedy and Bouis 1993). Countries that have

achieved food self-sufficiency often have a signifIcant proponion of their population

with inadequate food intakes because these households do not have access to available

food. In the case of Kenya, even in periods when overall per caput availability of

calories was greater than 100 percent of requirements, 25 to 30 percent of the

population were consuming less than 80 percent of their caloric needs (World Bank

1992).

Thus the availability of food at the national level is a necessary, but not a

sufficient, condition for community- and household-level food security. Some of the

most vocal criticisms of an export-oriented food policy have been related to the

perceived effect on local and household food supplies.

There is no inherent reason why export crop production should have a negative

effect on local food supplies. Expanded export crop production is likely to have an

effect on local food supplies in one of two ways. To the extent that land is shifted

out of basic staples and into export crops, the volume of marketed food supplies could

decrease, which could, in tum, exert an upward pressure on food prices. If markets
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are well integrated, higher food prices will eventually be offset by a movement of

food supplies from other areas of the country or from food imports. Secondly, if

incomes of agricultural producers and laborers increase as a result of more

commercialized production, the demand for food will increase in the local area. The

increased demand for food may occur simultaneously with declining marketed food

supplies.

The potential negative effects of commercialization on household food security

can be short- or longer-term.. In the short-to-medium term, the decision to allocate

land to a cash crop-particularly a nonfood cash crop such as sugarcane with a long

growing cycle-can decrease the food supplies available to a household. If the

household has other sources of off-farm. income available, this money could be used

to supplement food purchases. The worse case scenario is one where a household

allocates a disproportionate share of available farmland to a nonedible cash crop with

a long gestation period and is trapped when other income sources become less

available. Evidence from the earlier IFPRI studies (Kennedy and Cogill 1987;

Kennedy 1989) in South Nyanza has indicated that this has not happened to sugarcane

farmers; these farmers have tended to have more diversified sources of income that

other types of agricultural households.
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3. DATA COLLECTION METHODS

3.1 Where

The research for this study was conducted in Nyanza Province, South Nyanza

District in the southwestern part of Kenya. Nyanza Province has historically been a

grain-producing area of Kenya, supplying basic staples for other parts of the country.

Since the early 19705, Nyanza has become part of the area known as the sugar belt of

Kenya.

In 1977, a new sugar factory was established-the South Nyanza Sugar Factory

(SONY). The SONY factory obtained approximately 2,500 hectares of land from

local landowners to establish the factory and its nucleus estate. The majority of

sugar, however, is produced by smallholders under contract to SONY. In 1984, the

outgrowers' program included 6,000 contract farmers and approximately 6,000

hectares of land.

A primary objective of this research is to evaluate trends in nutritional status

over time in the same survey area and in the same survey households. Thus the

original thrust of the earlier studies-to comprehensively evaluate the effects of

commercialization of agriculture on overall household .welfare and on preschooler

nutritional status-is not a primary objective of the 1992 study. Therefore, only a

subset of sectors (the smallest geographical unit of government) from the original

sample of 16 sectors was selected and resurveyed.
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3.2 Who

Of the 504 households in the baseline study in 1984/85, we have income and

food consumption for 436 households in the 1986-87 sample and 198 households in

the 1992 sample. The decline in household numbers is explained by migration and

death. Of the S04 preschoolers in the baseline study in 1984/85, we were able to take

anthropometric measures from 762 in the 1986-87 sample and 165 in the 1992

sample. The decline in numbers of preschoolers is due to death, migration, and the

unavailability of standards as children approach adolescence. These households and

preschoolers are outlined in Figure 1.

There are 198 households in the cohort sample. The cohort of preschoolers

from 1984/85 is followed through to 1992. Children that were under one year of age

in the 1984/85 survey are approximately 7 years old in the 1992 survey, while five

year-olds in the 1984/85 survey are approximately 13 years old in the 1992 survey.

There are approximately 160 of the 1984/85 preschoolers in the cohort sample.

3.3 What and Bow

Table 1 provides a summary of the data collection modules, to whom they were

administered and in which rounds. The survey modules themselves are provided in

the Appendix.
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4. RESULTS

As indicated in Section 1, the empirical analysis is conducted in two parallel,

but complementary, modes: (1) using all households in each study and (2) using only

households and preschoolers present in each study. The former analysis is based on

data collection from all the households in the fIrst survey plus spinoff households,

plus some completely new households. The latter analysis is based only on the same

households and preschool children for which we have data in all three surveys or

studies: 1984/85, 1986-87, and 1992.

The analysis will trace key variables across these survey years. Households

will be classified by their primary crop growing characteristics into sugar, food, and

nonfarm. Generally, this classifIcation will be based on a household's status in 1984

(if, indeed, the household was in the sample in 1984) and, at other points, it will be

contemporaneous. In the former situation, for example, even though a sugar

household may have switched from sugar to food in 1986-87 or 1992, it will appear

in the tables as a sugar household.

4.1 General Profile of Real Household Income Per Capita: 1984-1993

Table 2 presents trend data on household real income per capita for sugarcane

and food producers. For both of these groups, mean real income per capita has

increased between 1984 and 1993. The relative income gap between sugar and food

farmers has decreased over this period. The fastest growing income earners are

contained within the nonfarmer group.

9



Table 3 examines the sources of this income. The percent contributions of

agricultural production (marketed and consumed) and off-farm income are similar for

sugarcane producers in 1986-87 and 1992. However, for food producers, the percent

of income from agricultural production used for home consumption has declined from

48 percent in 1986-87 to 31 percent in 1992. A much larger share of income in

1992-66 percent-comes from off-farm sources for food producers.

4.2 Cohort Prome of Real Household Income Per Capita: 1984-1993

Figure 2 profIles real per capita household income for the cohort subsample

over the three survey years. 2 Unlike the general group of households, the cohort

group's incomes do not rise steadily. The income per capita of both the sugar and.
food households rose between 1984/85 and 1986-87, and decreased between 1986-87

and 1992, but still remained above 1984/85 levels. Sugar household incomes have

remained higher than the food households over the entire eight-year period. It seems

as if income per capita differentials that existed in 1984/85 have persisted over the

years. In addition, the year-to-year variability of household income is similar for the

two household farm groups.

For the nonfarm households, even in the cohort group, income per capita has

grown steadily over the eight-year period, and stands well above the sugar and food

household per capita incomes. Nonfarm households have, on average, more income

2 All survey year figures are averages of data from the 3-4 survey rounds
conducted within each survey year. Averaging takes into account the seasonal nature
of food demand, food production, and morbidity. In addition, averaging improves the
validity and reliability of the three survey year data points, particularly for weight
based measures of infant and child undernutrition such as weight-for-height.
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sources than farm households. Income diversification in poor rural households is

either a reflection of a stagnant economy or a dynamic economy. For very poor

communities, a reliance on a number of different income streams is an attempt to

minimize risk, and is a reflection of missing or imperfect markets for insurance,

credit, land, information, and the like, as well as a reflection of low agricultural

productivity. On the other hand, for the relatively well-off, multiple-income sources

reflect the wide scope for income-earning opportunities in a dynamic agriculture.

Income diversification for the nonfarm households seems to have helped them avoid

income declines and, indeed, to improve their income levels.

4.3 General Prorde of Household Agricultural Production: 1984-1993

Maize has historically been the main staple in Kenya and much of this produced

in South Nyanza. Table 4 presents a general profLle of landholdings and cropping

patterns over the 1984 to 1993 period.

For both sugar and food producers, land owned per capita remained constant

between 1984/85 and 1986-87. However, the amount of land owned per capita

declined by 1992 for both these groups. In addition, the mean number of crops

produced also declined. However, the mean amount of land devoted to food crops.
has increased during the 1986-81 to 1992 period.

4.4 Cohort Prorde of Household Agricultural Production: 1984-1993

Figure 3 proflles landownings in hectares per capita for the cohort households

over the 1984-93 period by type of household in 1984 (sugar, food, nonfarm). Figure
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3 illustrates the downward trend in landownings per capita for all three household

types. This downward trend is particularly precipitous for food households (0.34

hectares per capita in 1986 to 0.18 hectares per capita in 1992). In the 1984

Philippine commercialization study, sugar farming was found to result in a

concentration of landholdings among the large landowners (Bouis and Haddad 1990).

It is not clear, however, if sugar production is the cause of the declines noted here, or

whether the data reflect the fact that in 1992, the households contain older adults that

have passed on some of their land to their older children.

4.5 General PronJe of Household Food Expenditures: 1984-1993

Table 5 presents data on food expenditures. For sugarcane farmers, as with the

income data, there are no dramatic differences in source of food expenditures between

1986-87 and the 1992. However, for food farmers, a higher proportion of food ~

purchased in the 1992 period as compared to 1986-87. These data for food farmers

are consistent with the smaller landholdings and greater proportion of income they

receive from off-farm sources.

Table 6 presents data on the distribution of food expenditures among food

groups. For both sugar and food farmers, there has been a decreased emphasis on

cereals and grains ov~r time, and a greater emphasis on milk and other products.

These changes are typically observed as incomes increase and there is a movement

towards a more diversified diet.
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Within the Cereal and Grains category, expenditures are also more diversified

(Table 7). In particular, expenditures on bread are greater in 1992; this may be due

to an increased demand for time convenience in food preparation.

4.6 General PronIe of Household and Preschooler Calorie Intake Per Capita:

1984-1993

For the total sample of households, energy intake has increased over the period

1984-93 (Table 8). However, there appears to be more of an unequal distribution of

that energy intake across households as witnessed by increases over time in the

proportion of households meeting less than 80 percent of their calorie requirements

(Table 9).

The adequacy of the preschooler's energy intake has deteriorated by

approximately 10 percent in sugarcane households over the period 1984-1993 (Table

10). For preschoolers from food farm households, however, the energy adequacy of

the child's diet is similar over the three survey periods. For the nonfarm households,

preschooler calorie adequacy has increased.

4.7 Cohort Profile of Household Calorie Intake Per Capita: 1984-1993

Figure 4 illustrates household calorie intake per capita (based on repeated 24

hour recalls) for the three survey years. Household calorie intake per capita follows

an inverse-U shape for all three household groups. This pattern reflects national-level

and province-level patterns of food production, but not the results based on an

analysis of all households in the three survey years, as in the previous subsection.
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From the household income proftles. we might have expected the nonfarm

households to escape this situation. Despite their income increasing over the 1986-87

1992 period, these nonfarm households could not maintain an entitlement to food

during a drought period. This suggests that the food market integration could be

improved in the South Nyanza area. Note also. that sugar households. despite being

10-20 percent better off in income terms than food households. consume similar

amounts of calories. This may be a reflection of a tendency to purchase more

expensive calories, although it could simply reflect an adequate calorie intake at the

household level.

4.8 General ProrIle of Preschooler Morbidity: 1984-1993

Table 11 presents the total percent of time ill for preschoolers in the three

survey years. The total percent of time ill for preschoolers from food-producing

households has increased from 1984 to 1993. For preschoolers from sugarcane

producing households. the total time ill has not changed over the same time period.

Total time ill in preschoolers does not show a response to increasing household

income (Table 12). For the total sample. total time ill is slightly higher in 1992 than

in the earlier periods. The highest total time ill is found in preschoolers aged 7 to 24

months (Table 13). This pattern is similar to that found in both 1984/85 and

1986-87.
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4.9 General ProrJIe of Preschooler Nutrition: 1984-1993

Over the 1984-1993 period, there has been a slight decline in the mean percent

and Z-score height-for-age and weight-for-age in preschoolers across the total sample

(fables 14 and 15). There is more of a decline in weight-for-age than in height-for

age. In addition, the deterioration is greater for preschoolers from sugarcane

households as compared to preschoolers from food producers.

Average anthropometric Z-scores do not, however, provide much information

on the distribution of the Z-scores. When we examine the percentage of preschoolers

less than 90 percent height-for-age or less than 90 percent weight-for-height or less

than 80 percent weight-for-age, we observe sharper declines in anthropometric scores

over time for preschoolers from all types of households (fable 16). It is worth noting

that the rates of stunting (below 90 percent height-for-age) and low weight-for-age

(less than 80 percent) were stable between the ftrst two studies in 1984/85 and 1986

87. Most of the deterioration for this sample of households has occurred between

1986-87 and 1992. These data indicate that nutritional status of preschoolers has been

deteriorating from the mid-1980s to the early 19905. This fInding is also consistent

with the Government of Kenya reponing of the worsening nutritional status in South

Nyanza throughout the 19805.

The proportion of preschoolers falling below a specifIc anthropometric cut-off

in 1992 does not differ dramatically by income quartiles (Table 17). For example,

the proportion of children falling below 90 percent of height-for-age is relatively

constant across the fIrst three income quartiles. It is only in the upper income
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quartile that the proportion of children less than 90 percent height-far-age drops

significantly. Similar patterns are seen for weight-far-age and weight-far-height.

4.10 Cohort Prome of Preschooler Nutrition: 1984-1993

Figures 5-8 illustrate the profIles of preschooler nutrition status as represented

by preschooler anthropometry on Z-score weight-far-height and height-far-age. The

patterns in Figure 5 are similar to those for income per capita in Figure 2. For sugar

and food households, weight-far-height peaks in 1986. Although Z-score weight-for

height does not drop off as quickly for food as for sugar households in the next

period. the patterns are similar for both household types when we examine the percent

of preschoolers with Z-score weight-far-height below -2 (Figure 6). For nonfarm

households, weight-far-height patterns match the income patterns-a continuous

increase from 1984/85 to 1986-87 to 1992. Figures 7 and 8 present analogous data

on Z-score height-far-age. The u-shaped patterns observed in Figure 7 (and the

inverse in Figure 8) are typical of a longitudinal analysis of height-far-age. What is

interesting is that the sugar households are as sensitive as the food households to this

secular trend, despite having greater levels of per capita income (see Figure 2).
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s. EXPLAINING PRESCHOOLER OUTCOMES: A COHORT ANALYSIS

Descriptive data help to set the scene for an analysis of some of the questions

asked in the introduction: Did increased income from commercialization eventually

translate into improved preschooler nutrition? Have the determinants of good

nutrition changed for the different groups of households?

This section aims to address these questions. First, we examine the

determinants of preschooler nutrition as measured by Z-score weight-for-height and

Z-score height-far-age in the three different time periods. We should not be surprised

to see the relative importance of various determinants change over time as the

preschoolers grow older. But how does impact of the household's classification into

sugar, food, and nonfarm change over time?

Second, we construct two, two-way tables that split preschoolers into four

groups: (1) 1987-86 - 1985/84 increase in Z-score and 1992 - 1987-86 increase in Z

score; (2) 1987-86 - 1985/84 increase in Z-score and 1992 - 1987-86 decrease in

Z-score; (3) 1987-86 - 1985/84 decrease in Z-score and 1992 - 1987-86 increase in Z

score; and (4) 1987-86 - 1985/84 decrease in Z-score and 1992 - 1987-86 decrease in

Z-score. Third, using a multinomial probit with three outcomes, we examine the

determinants of a child being in group 1, in group 2 or 3, or in group 4 of the groups

just described.
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5.1 The Determinants of Preschooler Z-SCOre Weight-for-Height and Z-SCore

Height-for-Age in 1984/85, 1986-87, and 1992

Tables 18 and 19 provide snapshots of the determinants of Z-score weight-for

height, and Tables 20 and 21 provide snapshots of the determinants of Z-score height

for-age. The regressions reported in these tabl~ use the following model:

Z-score = age of preschooler; sex of preschooler; height of mother; age

of mother; education of parents; household income per capita;

whether the household is classified as sugar, food, or

nonfarm; household size; and percent of household members

that are preschoolers.

Tables 18 and 20 present regression results where preschooler anthropometry is

explained by, among other variables, the crop status of the household in the survey

year. Tables 19 and 21 present regression results where preschooler anthropometry is

explained by, among other variables, the crop status of the household at the time of

the first survey.

Table 18 shows the determinants of preschooler weight-for-height in 1984/85,

1986-87, and 1992, and the means of the variables used in the regressions in those

three survey years. First, note that the percent of preschoolers coming from sugar

households increases from 34.2 percent in 1984/85 to 43.4 percent in 1986-87 to

65.6 percent in 1992. Second, note that in 1984/85, controlling for income per

capita, being a preschooler from a sugar or food household has a positive impact on
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Z-score weight-far-height as compared to being a preschooler from a nonfarm family.

Third. note that in 1986-87. being a preschooler from a sugar or farm household had

no impact on Z-score weight-far-height. Finally. note that in 1992. being a

preschooler from a sugar or farm household had no impact on Z-score weight-for

height. In fact. in 1986-87 and 1992. the explanatory power of the Z-score weight

for-height equations is so poor that the adjusted R-squared is negative.

Table 19 repeats the last two regressions in Table 18. but substitutes the dummy

variables designating sugar and food household in the survey year. with dummy

variables that designate sugar and food households in the fIrst study in 1984/85. Note

that the regression coefficients on the original dummies become more signifIcant the

further we move away from 1984185. For 1992, the results are most signifIcant, with

the largest improvements in preschooler Z-score weight-far-height status.

These results seem to indicate that the positive nutrition (Z-score weight-for

height) impacts of being an early sugar adopter are much stronger than those

associated with being a late sugar adopter. Once new sugar adopters are added to the

original sugar-adopting group. the impact on preschooler nutrition of sugarcane

adoption is diluted. perhaps due to the decreasing returns to sugar adopting as the

market becomes saturated. Similarly. as the group of households that were designated

as food producers in 1984/85 becomes smaller due to the adoption of sugarcane. the

impact on Z-score weight-for-height of being a food producer becomes insignificant.

This is perhaps due to the remaining food farmers being less dynamic and having

access to fewer assets than the new sugar adopters.
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The results from the Z-score height-far-age regressions in Tables 20 and 21 are

more difficult to interpret. In 1984/85, important determinants of Z-score height-for

age include mother's height (positive), the dependency ratio of the household

(negative), and if the preschooler comes from a food farming household (negative).

In 1986-87, only mother's height is weakly statistically significant (positive), and in

1992, only mother's height (positive) and household income per capita (positive) are

significant.

Table 21 repeats the last two regressions in Table 20, but substitutes the dummy

variables designating sugar and food household in the survey year with dummy

variables that designate sugar and food households in the first study in 1984/85. The

only real change in the results is that households designate4 as food farming in

1984/85 an even more negative impact on preschooler Z-score height-for-age than

they did in 1984/85. The negative impact on preschooler Z-score height-far-age

associated with coming from a food growing household in 1984/85 and 1992/9 is

difficult to explain in the context of Kenya. One possible explanation is that the early

adoption of sugar reduced women's workloads relative to the non-sugarcane

households, thus promoting better nutrition before and during pregnancy. leading to

improved preschooler heights at birth.

5.1 Classifying Preschoolen over 1984-93: Who Progressed, Who Did Not, and

Why?

The previous section examined the determinants of preschooler growth within

survey years, but what are some of the determinants of between year growth? This
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section addresses this question by classifying preschoolers into growth achievers and

nonachievers. Specifically, Tables 22 and 23 classify preschoolers into four groups:

(I) 1987-86 - 1985/84 increase in Z-score and 1992 - 1987-86 increase in Z-score;

(2) 1987-86 - 1985/84 increase in Z-score and 1992 - 1987-86 decrease in Z-score;

(3) 1987-86 - 1985/84 decrease in Z-score and 1992 - 1987-86 increase in Z-score;

and (4) 1987-86 - 1985/84 decrease in Z-score and 1992 - 1987-86 decrease in Z

score..Table 22 presents the data based on Z-score weight-far-height, and Table 23

presents the data based on Z-score height-far-age.

Of the 85 preschoolers represented in Table 22, 63 showed improved Z-score

weight-far-height from 1984/85 to 1986-87. From 1986-87 to 1992, only 33 of the

85 preschoolers showed an increase in Z-score weight-far-height. There seems to be

little relationship between increases in the first period and increases in the second

period. Of the 22 preschoolers showing a first period decrease, nearly half of them

show a second period increase. Of the 63 children showing a first period increase,

only one-third show a second period increase. Of the 85 preschoolers for which we

have cohort information on Z-score weight-far-height, only 23 show increases in both

periods. Table 23 presents a similar story for Z-score height-far-age. Of the 147

preschooler children for which we have cohort information on Z-score height-far-age.

only 27 show increases in both periods. Again, a fust period decrease is a poor

indicator of second period decrease and vice versa. In fact, of the 91 preschoolers

that show a fJrSt period decrease, 57 show a second period increase. Of the 56

preschoolers that show a fIrst period increase, only 27 of them manage to sustain it

over the second period.
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5.3 The Determinants of Preschooler Anthropometry over the Period 1984-93

Tables 22 and 23 are purely descriptive. We attempted to generate some

multinomial logit regression results that try to explain why preschoolers fall in the

particular cells in these tables.

The explanatory variables we tried in this regression included the change in

household income between 1986-87-1984/85; the change in household income between

1992-1986-87; parents education in 1984/85; household size in 1984/85; household

dependency ratio in 1984/85; crop dummy 1 (1 =sugar in 1984/85, 0 otherwise); crop

dummy 2 (l = food in 1984/85, 0 otherwise); switch dummy 1 (l if household

switched from food to sugar between 1984/85 and 1992, 0 if no switch); switch

dummy 2 (l if household switched from sugar to food between 1984185 and 1992);

and switch dummy 3 (l if the household switched from nonfarm to sugar or food, 0 if

no switch). Unfortunately, the model described here (and others that were tried) had

very poor predictive power and the results are not reported in this document.

5.4 Summary of Results

To recap, the analysis followed a two-pronged appr~h: (1) monitor specific

households and their spinoff households, and (2) monitor specific households and

preschoolers across al! three surveys. The results can be summarized as:
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Area of Conclusion from...
Interest

Cobort Plus Spinoffs Cobort Only

Household • Income bas increased for • Income has increased strongly and
Income sugarcane and food producers. then decreased less strongly for sugar

• Income gap has decreased and food farmers. Only for
between sugarcane and food oonfarmers has income steadily
producers. increased.

• Increasing share of food producer
income is from off-farm sources.

Household • Land owned per capita has • Decreased landholdings. with an
Agricultural declined. especially large droJH>ff for food
Production • Number of crops grown has households.

declined.
• Area to food crops has increased.

Household • Greater percent of food farmers.
Food food expenditures arc purchased.
Expenditures • More diversified diets-all

groups.

Household and • Mean household caloric intakes • All three household groups exhibit
Preschooler have increased. but distribution strong increase and then a less strong
Caloric has become more unequal. decrease in bousehold caloric
Consumption • Preschooler intakes have consumption.

decreased slightly for sugar
bouseholds. rernaj oM constant for
food households. and risen
slightly for nonfarm households.

Preschooler • Constant for sugarcane
Morbidity households. increased slightly for

food and nonfarm households.

Preschooler • Deterioration in preschooler • Z-score weight-for-height increases
Anthropometry anthropomctty. not mitigated by then decreases less strongly for sugar

income. households. increases then plateaus for
food households. and inc~
consistcndy for nonfarm households.. • Z-score height-for-age decreases then
increases for all three household
groups; only recovers fully for
nonfmn households; all three groups
equally sensitive to declines in Z-score
height-for-age.

• The positive impacts on Z-score
weight-for-height of being an early
sugar adopter are stronger than those
associated with being a late sugar
adopter.

23



6. IMPLICAnONS

The introduction to this report posed several questions: How have cash crop

adopting households fared in terms of income, household food security I and nutrition

in the medium run? Were gains in income and food consumption due to

commercialization short-lived? Did increased income from commercialization

eventually translate into improved preschooler nutrition? Have the determinants of

good nutrition changed for the different groups of households? Moreover, in

attempting to answer these questions, the analysis was able to follow two strategies:

(1) to monitor specific households and preschoolers, and (2) to monitor specific

households and preschoolers and their spin-off households ~d preschoolers. This

section takes the second question fust, and looks at how the empirical results in

Sections 4 and 5 begin to answer these complex questions.

6.1 Implications for Monitoring

If, as we argue in the following section, the implications for public policy in

terms of investment in nutrition in the South Nyanza District are fairly clear, the

implications for monitoring are less clear. The two sets of implications we draw are:

(1) that household-Ieyel indicators are not good proxies for preschooler-level

indicators-even over time, and (2) although cohort data may be most appropriate for

analysis of determinants of food security and nutrition, it is unlikely to be optimal for

monitoring purposes.
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On the first point, it is beginning to become more accepted that we must test

the assumptions:· (1) that the nutritional status of older household members is reflected

in that of young children, and (2) that the socioeconomic factors associated with child

nutritional status are similar to those associated with the status of older household

members. The data reported here and elsewhere (Haddad, Sullivan, and Kennedy

1991) conftrm that household-level indicators of food and nutrition security are not

necessarily good preschooler-level indicators.

On the second point, while the cohort and noncohort analyses give similar

proflles to the nutrition situation, they are not identical. The cohort analyses tend to

be more complex in terms of patterns of increase and decrease over the two time

periods, 1984/85 to 1986-87 and 1986-87 to 1992. The differences between the size

and composition of the cohort group and the larger noncohort group are twofold in

nature: frrst, households that have moved away are not in the cohort group, and

second, spin-off households are not in the cohort group. Thus the cohort group is not

a randomly selected subgroup of households. The advantages of the cohort for the

analysis of determinants must be contrasted with the disadvantages of the cohort for

monitoring.

Perhaps even more appropriate for this type of monitoring exercise would be a.
community panel survey; that is, sample survey data, collected at various points in

time, from a set of representative households-but not necessarily the same

households. The advantages for monitoring would be: (1) representativeness and

(2) lower costs of identifying community panels as opposed to identifying the

household or even preschooler panel. Moser and Holland (1994), for example, fmd
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this community panel technique effective, even for analytical purposes. They stress

that the power of the technique can be considerable-despite the fact that the same

households are not necessarily present in each survey-if core indicators at the

household and community levels can be collected.

6.2 Implications for Agricultural Commercialization

The empirical results clearly show that-in an environment when incomes are

increasing in general for all household types-gains in income from commercialization

have been maintained. For the farmers, there has been pressure on land ownership

(smaller plots), a reduction in the variety of crops grown, and an increase in the area

devoted to food crops. For the nonfarmers, incomes seem to have grown, implying

good backward and forward linkages with agriculture. Contrary to that, however, is

the fact that nonfarmer calorie intake decreased in the second period, despite increases

in income. Even if overall calorie intake did not increase by much over the entire

period, the diversity of the diet did. Morbidity remains a problem in the

area-despite income gains-and this bas kept preschooler anthropometry poor,

although the income effects from early adgptin& sugar households seem to be

particularly positive for preschooler Z-score weight-for-height.

Just as with th~ short-run analysis of agricultural commercialization, the

medium-run story remains the same: increases in income do not seem to be translated

into decreases in morbidity and improvements in preschooler nutrition.

Commercialization, and the market liberalization that often accompanies it, should, in

theory, hasten the de-linking of agricultural production decisions with consumption
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decisions. In the presence of well-functioning markets for goods and labor, labor and

other resources can be combined so as to maximize profits, which can then be spent

so as to maximize utility. However, evidence cited in Sections 4 and 5 indicates that

increased income does not necessarily increase entitlements for health inputs, which

are quasi-public goods. Markets simply may not exist for health care, drinking water,

and good sanitation.

One indication of the high returns to investments in nonfood nutrition inputs as

a complement to an agricultural commercialization strategy is the collective

experience of the countries currently undertaking economic adjustment. One

important plank of economic adjustment in predominantly rural societies is the

commercialization of agriculture. Experience shows that the countries in Sub-Saharan

Africa that experienced the least downward movement in nutrition indicators during

adjustment were those in which health sector spending was maintained, at least as a

percentage of the overall government budget (Sahn 1994). This phenomenon has also

been noted in Sri Lanka and Hungary (Osmani 1994; Cornia 1994).

Moreover, the returns to investment in nonfood inputs into nutrition promise to

increase due to a number of trends: (1) urbanization in the absence of strong family

and formal safety nets places may increase the premiuQ) on good health faster than the

premium on food security (Schultz and Tansel 1991); (2) increasing competition for

water between production (both agricultural and industrial) and consumption, and the

lack of water markets means that production and nutrition decisions related to water

are increasingly linked at the community and household level (World Bank Water

Demand Research Team 1993); (3) increasing rates of HIV/AIDS that devastate the
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productive capacity of the poor in rural and urban areas, but, due to the politicaJ

power of urban communities, may result in public expenditure being dragged away

from rural development and preventative health care towards curative, urban health

care (Brown, Webb, and Haddad 1994).
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Table 6-Distribution of food expenditures among food groups by activity group and survey year



Table 7-Food expenditure on staples as a percentage of total food expenditures, by
year and activity group

Sugar Food Total
Staple Fanner Fanner NonfaImer Sample

(percem)
Follow-up survey - 1986-87

Maize flour 29.7 32.0 22.4 28.8
Maize kernel 5.8 5.7 6.0 5.8
millet 0.1 0.2 0.1 0.1
Mice 0.8 1.0 1.7 1.1
Wheat products 0.3 0.2 0.9 0.4
Doughnuts 0.3 0.3 O.S 0.4
Bread 1.5 1.6 3.5 2.0
Finger millet 1.2 0.8 0.8 1.0
Sorghum 1.1 1.0 0.7 1.0
Cakes and biscuits 0.0 0.0 0.1 0.0
Other cereals 0.0 0.0 0.1 0.0
English potatoes 0.2 0.1 0.4 0.2
Sweet potatoes 4.6 4.3 2.2 4.0
Cassava 1.0 1.0 0.7 0.9
Cassava flour 1.4 1.8 0.6 1.4 .
Grinder 2.1 2.1 2.2 2.1
Yams 0.0 0.0 0.0

All staples as a share to total food
expenditure 50.1 52.1 42.9 49.2

Follow-up survey - 1992
Maize flour 6.8 5.4 2.9 6.1
Maize kernel 18.6 18.6 17.1 18.S
Millet 0.8 0.4 0.1 0.6
Rice 0.8 0.9 1.8 0.9
Wheat products 0.3 O.S 1.3 0.4
Doughnuts 0.4 0.2 1.2 0.4
Bread 3.6 4.0 8.2 4.0
Finger millet 0.6 0.5 0.9 0.6
Sorghum 2.1 1.7 0.3 1.8
Cakes and biscuits 0.0 0.0 0.3 0.1
Other cereals
English potatoes 0.4 0.2 0.4 0.4
Sweet powocs 1.5 1.7 1.7 1.6
Cassava 0.5 0.5 0.0 0.5
Cassava flour 1.2 0.7 0.1 1.0
Pulses 3.9 3.2 1.7 3.6

All staples as a share to total food
expenditure 41.5 38.5 38.0 4O.S

Source: All data are from International Food Policy Research Institute (IFPRI) surveys in 1984/85,
1986-87, and 1992 in South Nyan.za, Kenya.
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Table 8-Household caloric intake, cohort sample, by activity and survey year

Activity Group

Baseline Study
1984/85

N Mean

Follow-up Study
1986-87

N Mean

Follow-up Study
1992

N Mean

Sugar farmer 158 2,712 175 2,730 143 2,876

Food farmer 187 2,669 156 2,645 75 2,732

Nonfarmer 51 2,571 77 2,760 12 2,723

Cohort sample 396 2,674 408 2,703 230 2,821

Source: All data are from International Food Policy Research Institute (IFPRI)
surveys in 1984/85, 1986-87, and 1992 in South Nyanza, Kenya.
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Table 9-Percentage of caloric-deficient households, cohort group, by activity group and survey year

Baseline Study 1984/85 Follow-up Study 1986-87 Follow-up Study 1992
80 and Above 80 and Above 80 and 80 and

Activity Group Below 81-100 100 Below 81-H)() 100 Below 81-100 Above

(percent>

Sugar farmer 27 27 46 29 30 41 36 13 52
(43)· (43) (72) (50) (53) (72) (51) (18) (74)

Food farmer 31 28 41 30 29 40 36 20 44
(58) (52) (77) (47) (46) (63) (27) (15) (33)

Nonfarmer 31 33 35 19 35 45 42 17 42
w (16) (17) (18) (15) (27) (35) (5) (2) (5)
00

Cohort sample 30 28 42 27 31 42 36 15 49
(117) (112) (167) (112) (126) (170) (83) (35) (112)

Source: All data are from International Food Policy Research Institute (IFPRI) surveys in 1984/85, 1986-87, and 1992 in
South Nyanza, Kenya.

• The number of households are in parentheses.



Table lo-Preschoolers caloric adequacy, total sample by activity and survey year

Baseline Study Follow-up Study Follow-up Study
1984/85 1986-87 1992

Percent Percent Percent
Activity Group N Adequacy N Adequacy N Adequacy

Sugar farmer 205 67 533 59 228 61

Food farmer 266 58 399 59 125 60

Nonfarmer 82 47 333 56 15 62

Total 553 59 1,265 58 368 61

Source: All data are from International Food Policy Research Institute (IFPRI)
surveys in 1984/85. 1986-87, and 1992 in South Nyanza. Kenya.
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Table II-Percent of time ill, preschoolers aged 6 to 72 months, total sample, by
activity and survey year

Percent Time 111
Activity Group Mean N

Baseline study - 1984/85

Sugar farmer 28.57 450
Food farmer 28.89 536
Nonfarmer 25.79 171

Total 28.31 1,157

Follow-up study - 1986-87

Sugar farmer 29.12 584
Food farmer 28.83 430
Nonfarmer 28.02 368

Total 28.74 1,382

Follow-up study - 1992

Sugar farmer 29.86 487
Food farmer 35.39 241
Nonfarmer 25.63 34

Total 31.42 762

Source: All data are from International Food Policy Research Institute (lFPRJ)
surveys in 1984/85, 1986-87, and 1992 in South Nyanza, Kenya.
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Table 12-Percent of time ill, preschoolers aged 6 to 72 months, total sample, by per
capita income quartile and survey year

Per Capita Income Quartile
Percent Time 111

Mean N

Baseline study - 1984/85

First 28.08 278
Second 27.61 324
Third 30.37 288
Fourth 27.09 258

Total 28.30 1.148

Follow-up study - 1986-87

First 26.21 370
Second 29.77 353
Third 29.99 267
Fourth 30.13 337

Total 28.91 1.327

Follow-up study - 1992

First 29.98 173
Second 35.11 188
Third 28.09 209
Fourth 31.28 179

Total 31.05 749

Source: All data are from International Food Policy Research Institute (IFPRl)
surveys in,1984/8S, 1986-87, and 1992 in South Nyanza. Kenya.
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Table 13-Percent of time ill of preschoolers aged 6 to 72 months. by age. activity.
and survey year

Activity Group
7-24 Months 25-36 Months 37-60 Months 61-72 Months

Mean N Mean N Mean N Mean N

Baseline study - 1984/85

Sugar farmer 34.41 158 29.24 96 24.69 166 17.09 30
Food.farmer 33.84 193 27.10 118 27.22 184 18.23 41
Nonfarmer 27.87 68 28.26 35 23.93 53 17.18 15

Total 33.09 419 28.09 249 25.74 403 17.65 86

Follow-up study - 1986-87

Sugar farmer 31.40 190 27.60 125 28.75 192 26.86 77
Food farmer 35.20 117 28.64 92 25.26 160 26.32 61
Nonfarmer 32.17 125 29.38 72 24.64 132 23.61 39

Total 32.65 432 28.37 289 26.47 484 25.96 177

Follow-up study - 1992

Sugar farmer 32.14 156 41.23 79 24.22 174 26.37 78
Food farmer 41.99 66 45.92 42 28.26 93 30.00 40
Nonfarmer 34.29 10 32.14 4 25.00 12 12.50 8

Total 35.04 232 42.51 125 25.60 279 26.64 126

Source: All data are from International Food Policy Research Institute (lFPRI)
surveys in 1984/85. 1986-87. and 1992 in South Nyanza. Kenya.
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Table 14-Mean percent height-for-age, weight-for-age, and weight-for-height of children aged 6 to 72 months, total
sample, by activity and survey year

Baseline Study 1984/85 Follow-up Study 1986-87 Follow-up Study 1m
Height- Weight- Weight- Height- Weight- Weight- Height- Weight- Weight-

for- for- for- for- for- for- for- for- for-
Activity Group Age Age Height Age Age Height Age Age Height

.

Sugar farmer
Mean 95.07 89.35 98.29 93.96 88.71 99.95 93.27 82.31 100.41
N 434 443 445 552 586 577 277 381 364

Food farmer
Mean 94.57 88.00 97.72 93.85 88.93 100.20 94.21 84.60 100.83

~ N 507 524 528 400 431 417 146 185 182w

Nonfarmer
Mean 94.99 88.71 97.71 94.65 90.57 100.39 95.31 91.67 96.12
N 164 166 166 349 371 357 19 23 22

Total
Mean 94.83 88.63 97.94 94.11 89.28 100.14 93.67 83.40 100.38
N 1,105 1,133 1,139 1,301 1,388 1,351 442 589 568

Source: All data are from International Food Policy Research Institute (IFPRI) surveys in 1984/85, 1986-87, and 1992 in
South Nyanza, Kenya.



Table 15-Z-score for height-for-age, weight-for-age, and weight-for-height of children aged 6 to 72 months, total
sample, by activity and survey year

Baseline Study 1984/85 Follow-up Study 1986-87 Follow-up Study 1m
Height- Weight- Weight- Height- Weight- Weight- Height- Weight- Weight-

for- for- for- for- for- for- for- for- for-
Activity Group Age Age Height Age Age Height Age Age Height

.

Sugar farmer
Mean -1.26 -1.02 -0.24 -1.07 -1.54 -0.08 -1.69 -1.65 -0.11
N 434 443 445 586 552 577 277 381 364

Food farmer
Mean -1.38 -1.14 -0.30 -1.05 -1.56 -0.05 -1.43 -1.45 -0.06

t N 507 524 528 431 400 417 146 185 182

Nonfarmer
Mean -1.27 -1.07 -0.30 -0.90 -1.36 -0.02 -1.20 -0.82 -0.43
N 164 166 166 371 349 357 19 23 22

Total
Mean -1.32 -1.08 -0.27 -1.02 -1.50 -0.05 -1.58 -1.56 -0.10
N 1,105 1,133 1,139 1,388 1,301 1,351 442 589 568

Source: All data are from International Food Policy Research Institute (lFPRI) surveys in 1984/85, 1986-87, and 1m in
South Nyanza, Kenya.



Table 16-Prevalence of stunting, wasting, and low weight-far-age in preschoolers
aged 6 to 72 months, total sample, by activity group and survey year

Hei2ht-for-A2e Wei2ht-for-Heie;ht Wei2ht-for-AU
Below 90 Percent Below 90 Percent Below 80 Percent

Activity Group 90 Percent and Above 90 Percent and Above 80 Percent and Above

(percent)
Baseline study - 1984/85

Sugar farmer 16 84 14 86 21 79
(71)- (363) (62) (383) (94) (349)

Food farmer 21 79 19 81 29 71
(104) (403) (102) (426) (152) (372)

Nonfarmer 18 82 20 80 25 75
(29) (135) (34) (132) (42) (124)

Total sample 18 82 17 83 25 75
(204) (901) (198) (941) (288) (845)

Follow-up study - 1986-87
Sugar farmer 22 78 12 88 20 80

(123) (429) (71) (506) (120) (466)
Food farmer 23 78 16 84 23 77

(90) (310) (66) (351) (99) (332)
Nonfarmer 18 82 12 88 20 80

(62) (287) (44) (313) (74) (297)
Total sample 21 79 13 87 21 79

(275) (1,026) (181) (1,170) (293) (1,095)

Follow-up study - 1992
Sugar farmer 38 62 21 79 45 55

(105) (172) (77) (287) (173) (208)
Food farmer 34 66 22 78 38 62

(49) (97) (40) (142) (71) ( 114)
Nonfarmer 11 89 18 82 22 78

(2) (17) (4) (18) (5) (18)
Total sample 3S 65 21 79 42 58

(IS6) (286) (121) (447) (249) (340)

Source: All data are from International Food Policy Research Institute (IFPRI) surveys in
1984/8S, 1986-87, and 1992 in South Nyanza, Kenya.

- The number of households are in parentheses.
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Table 17-Prevalence of stunting, wasting, and low weight-far-age in preschoolers
aged 6 to 72 months, total sample, by income per capita quartile and
survey year

Height-foT-Age Weight-foT-Height Weight-for-Age
Below 90 Percent Below 90 Percent Below 80 Percent

Activity Group 90 Percent and Above 90 Percent and Above 80 Percent and Above

(percent)
Baseline study - 1984/85

First (bottom) 20 80 18 82 25 75
(52)" (211) (49) (223) (68) (202)

SecoDd 22 78 19 81 29 71
(68) (246) (61) (262) (92) (230)

Third 18 82 17 83 26 74
(48) (224) (49) (232) (73) (207)

Fourth (top) 13 87 14 86 20 80
(32) (215) (36) (218) (51) (201)

Total 18 82 17 83 25 75
(200) (896) (195) (935) (284) (840)

Follow-up study - 1986-87
First (bottom) 26 74 15 85 21 79 .

(89) (258) (54) (301) (78) (288)
Second 18 82 16 84 22 78

(60) (271) (54) (293) (78) (278)
Third 22 78 13 88 20 80

(56) (196) (33) (231) (56) (218)
Fourth (top) 20 80 10 90 21 79

(62) (255) (32) (296) (71) (265)
Total 21 79 13 87 21 79

(267) (980) (173) (1,121) (283) (1,049)

Follow-up study - 1992
rlCSt (bottom) 39 61 17 83 41 59

(42) (67) (23) (111) (56) (81)
SccoDd 40 60 20 80 43 57

(42) (64) (28) (114) (64) (85)
Third 39 61 21 79 48 52

(45) (69) (32) (124) (75) (81)
Fourth (top) 23 77 29 71 35 65

(26) (85) (38) (92) (SO) (91)
Total 36 65 22 78 42 58

(ISS) (285) (121) (441) (245) (338)

Source: All data are from International Food Policy Research Institute (lFPRI) surveys in 1984/85,
1986-87. and 1992 in South Nyanza. Kenya.

• The number of households are in pareD1heses.
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TabJe 18-Z-score for weight-for-height (using 1985, 1987, and 1992 dummy variables)

1284/85 1986-87 1992
Variables Mean fJ t-Statistic Mean {J t-Statistic Mean {J t-Statistic

Dependent
Weight-for-height Z-score. -0.58 -0.18 -0.389

Independent
Mother's height 159.36 -0.05 -1.78 159.4 0.01 0.556 161.98 0.002 0.069
Mother's schooling 3.24 0.05 1.17 3.24 -0.06 -1.55 3.44 -0.037 -0.745
Father's schooling 5.75 -0.04 -0.85 5.75 -0.005 0.13 7.49 0.007 0.578
Real expenditure of the household 209.39 2.54xlO-~ 0.03 240.79 1.29xlO"" 0.15 717.67 -1.2OxlO"" -1.047
Sugar household 0.34 0.69 1.71 0.43 0.36 1.001 0.66 0.096 0.156
Food household 0.49 0.64 1.72 0.41 0.35 0.956 0.28 -0.077 -0.122

.Jlo. Household size 11.63 ..().OOI -0.03 10.79 0.008 0.28 12.89 -0.014 -0.564
-..J

Percent of children ( < 15) 54.82 -0.01 -0.69 'n.97 0.001 0.811 2.10 -0.114 -0.906
Age (months) of child 14.78 ..{).16 -3.42 32.32 0.04 0.568 113.52 0.272 0.988
Square of child's age 309.95 0.004 3.02 1,151.53 -4.llxlO"" -0.44 12,997.87 -0.001 -0.946
Sex of child 0.63 ..{).24 -0.83 0.63 ..{).28 -1.006 0.607 0.218 0.651

F 1.798 . 0.521 0.436
Adjusted R-squared 0.105 -0.075 -0.115
Residual 55 72.97 57.47 59.481
N 76 76 61

Source: All data are from International Food Policy Research Institute (IFPRI) surveys in 1984/85, 1986-87, and 1992 in South
Nyanza, Kenya.



Table 19-Z-score for height-for-age (using only 1985 dummy variables)

1984/85 1986-87 1m
Variables Mean fJ t-Statistic Mean fJ t-Statistic' Mean {J t-Statistic

Dependent
Weight-for-height 0.581 ~.182 -0.389

Independent
Mother's height 159.358 ~.047 -1.784 159.414 0.011 0.482 161.979 0.004 0.155
Mother's schooling 3.231 0.053 1.166 3.231 ~.051 -1.489 3.443 ~.038 ~.801

Father's schooling 5.750 ~.036 ~.853 5.150 0.004 0.118 1.492 0.006 0.418
Real household expenditure 209.392 2.54xlO"" 0.026 240.786 -6.06xlO·' ~.070 717.671 -1.38xl0"" -1.237
Sugar household 0.342 0.687 1.711 0.342 0.620 1.842 0.361 0.792 1.941
Food household 0.487 0.636 1.711 0.481 0.616 1.905 0.459 0.172 1.929

...... Household size 11.632 -0.001 -0.032 10.789 0.004 0.118 12.885 -0.019 -0.770
00 Percent of children ( < 15) 54.820 ~.007 -0.694 92.974 -0.002 1.121 2.101 ~.132 -1.094

Age (months) of child '14.778 -0.164 -3.415 32.319 0.025 0.400 113.523 0.196 0.751
Square of child's age 309.945 0.004 3.021 1,151.521 -2.49xl0"" ~.274 12,997.869 -8.06xl0"" ~.715

Sex of child 0.632 ~.245 ~.826 0.632 ~.271 -1.034 0.607 0.145 0.453

F 1.79778 0.815 0.854
Adjusted R-squared 0.105 ~.028 ~.027

Residual SS 72.972 54.927 54.791
N 76 76 61

Source: All data are from International Food Policy Research Institute (IFPRI) surveys in 1984/85, 1986-81, and 1992 in South
Nyanza, Kenya.



Table 20-Z-score for height-for-age (using 1985, 1987, and 1992 dummy variables)

1984/85 1986-87 1992
Variables Mean f1 t-Statistic Mean f1 t-Statistic Mean {J t-Statistic

Dependent
Height-for-age 1.374 -1.792 -1.393

Independent
Mother's height 160.155 0.041 1.792 160.203 0.032 1.674 162.839 0.082 4.418
Mother's schooling 3.311 -0.053 -1.125 3.261 0.022 0.558 3.358 -0.010 -0.251
Father's schooling 5.856 0.045 1.020 5.828 0.017 0.449 6.954 0.010 0.786
Age of mother 337.334 -9.93xI0" -0.054 357.724 -6.669xIO'" -0.494 36.547 0.031 1.550
Real household expenditure 232.358 7.02xlO'" 0.781 255.778 4.482xlO'" 0.685 691.158 2.24xl0'" 1.952
Sugar household 0.379 -0.525 -1.333 0.440 -0.032 -0.099 0.651 -0.206 -0.444

~ Food household 0.432 -0.653 -1.746 0.388 0.078 0.233 0.275 -0.126 -0.258
'0 Household size 11.114 -0.049 -1.416 10.418 -0.023 -0.813 12.752 8.45xl0'" 0.041

Percent of children ( < 15) 55.625 -0.023 -2.108 84.570 6.8IxlO'" 0.420 2.111 0.088 0.732
Age (months) of child 25.870 -0.064 -2.191 42.835 0.077 2.191 123.793 0.030 0.266
Square of child's age 945.603 8.4hl0'" 1.714 2,108.110 -6.72xl0'" -1.746 15,584.267 -1.76xlO'" -0.393
Sex of child 0.530 0.135 0.510 0.530 -0.071 -0.324 0.514

F 2.018 1.663 2.595
Adjusted R-squared 0.085 0.056 0.244
Residual SS 262.229 182.170 143.157
N 132 134 109

Source: All data arc from International Food Policy Research Institute (IFPRI) surveys in 1984/85, 1986-87, and 1992 in South
Nyanza, Kenya.



Table 21-Z-score for height-for-age (using 1985 dummy variables)

1984/85 1986-87 1992 _
Variables

Dependent
Height-for-age

Mean {J t-Statistic

1.374

Mean {J t-Statistic

-1.792

Mean {J t-Statistic

-1.393

UI
o

Independent
Mother's height
Mother's schooling
Father's schooling
Age of mother
Real household expenditure
Sugar household
Food household
Household size
Percent of children « IS)
Age (months) of child
Square of child's age
Sex of child

F
Adjusted R-squared
Residual 55
N

160.155 0.041 1.792
3.311 -0.053 -1.125
5.856 0.045 1.020

337.334 -9.93xlO·' -0.054
232.358 7.02xlO'" 0.781

0.379 -0.525 -1.333
0.432 -0.653 -1.746

11.114 -0.049 -1.416
55.625 -0.023 -2.108
25.870 -0.064 -2.191

945.603 8.4lxlO'" 1.714
0.530 0.135 0.510

2.018
0.085

262.229
132

160.203 0.032
3.261 0.018
5.828 0.018

357.724 -5.6Oxl0'"
255.778 4.26xlO-.4

0.373 -0.042
0.440 -0.060

10.418 -0.020
84.570 7.32xlO-.4
42.835 0.078

2,108.110 -6.79xJO-.4
0.530 -0.073

1.647
0.055

182.412
134

1.690
0.466
0.488

-0.409
0.646

-0.133
-0.192
-0.716
0.457
2.209

-1.764
-0.334

162.839 0.073
3.358 -0.018
6.954 0.146

36.547 0.038
691.158 2.65xlO-.4

0.404 -0.327
0.404 -0.867

12.75 0.012
2.111 0.091

123.793 0.051
15,584.269 -2.6OxlO-4

0.514 0.325

3.425
0.212

132.754
109

3.953
-0.454
1.161
1.990
2.397

-0.999
-2.626
0.609
0.718
0.470

-0.603
1.409

Source: All data are from International Food Policy Research Institute (IFPRI) surveys in 1984/85, 1986-87, and 1992 in South
Nyanza, Kenya.



Table 22-Categorization of preschoolers by gain of loss in Z-score weight-for-height
over the periods 1984 to 1986 and 1986 to 1992

First Period Decrease First Period Iocrease
Decrease in Increase in

Weight-for-Height Weight-for-Height
Number of Preschoolers... Between 1984 and 1986 Between 1984 and 1986 Row Total

Second period decrease: 18 23 41
Decrease in weight-for-height
between 1986 and 1992

Second period increase: 4 40 44
Increase in weight-for-height
between 1986 and 1992

Column Total 22 63 85

Source: All data are from ln1ernational Food Policy Research Institute (lFPRI) surveys in 1984/85,
1986-87, and 1992 in South Nyanza, Kenya.
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Table 23-Categorization of preschoolers by gain of loss in z-score height-far-age
over the periods 1984 to 1986 and 1986 to 1992

First Period Decrease First Period Increase
Dcaease in Increase in

Weight-far-Age Weight-far-Age
Number of Preschoolers... Between 1984 aDd 1986 Between 1984 aDd 1986 Row Total

Second period decrease: S6 19 7S
Decrease in height-far-age
between 1986 aDd 1992

Second period increase: 35 37 72
I.ncrease in height-far-age
between 1986 aDd 1992

Column Total 91 S6 147

Source: All data are from International Food Policy Research Institute (IFPRI) surveys in 1984/85.
1986-87, and 1992 in South Nyanza. Kenya.
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Figure I-Composition of samples in 1984/85, 1986-87, and 1992

In 1984/85 504 house,bolds
(It 171 preschoolers)

VI
~

In 1986/87 462 resurveyed households
(762 resurveyed preschoolers)

+ 155 new households
(380 new preschoolers)

In 1992 316 twice-resurveyed households +
(496 twice-resurveyed preschoolers)

111 once-resurveyed households +
(240 once-resurveyed preschoolers)

21 new households
(9 new preschoolers)



Figure 2-Rea1 household income per capita, by survey year
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Figure 3-Land owned per capita per year
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Figure 4-Household calorie per capita by year
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Figure 5-Z-score for weight-far-height of preschoolers. by study year
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Figure 6-Percent of children with Z-score weight-for-height < -2
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Figure 7-Z-sccre for height-for-age by year
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Figure 8-Percent of children with Z-score height-for-age < -2

Food

Sugar

Nonfarm

19921987

Year

"-
..... _-_ .. _._---~_.

"

... _--_ .........•.... _....~.- ...
./

/"

••• __ •• _ •••• .,....<-

./
/"

/"_._ ..... -.. -- .....

"--'--_._-- -_._-_ ... ----_._-------- ... ---- ---". __ .. _---

"._ ... ~._--

"

38

36

34

30

26

32

24 . -.... - --. - - -. ---- --. -- -.... - - - . -... --. --..... -. -

22 --.-------- ..... ---.---.- ... ----- .. --._ .. -------- .. - -...

28

20 .. ---... - ---- -- -- -- --- -- - .. - . - ... - . - --.. -.... -- .. -.. --- -

18
1985

42 ...--------------------,

c
~

"C--.t:o
'0....
c
Q)

~
(l)
Q.

Note: Households are classified based on the 1984/85 baseline study.

61



REFERENCES

Bouis, H., and L. Haddad. 1990. Agricultural corrunercialization, lUltn'tion, and the

rural poor: A study oj Philippinejarm households. Boulder, Colo., U.S.A.:

Lynne Rienner Press.

Braun, J. von., and E. Kennedy, eds, 1994. Agricultural corrunercialization,

economic development, and nutrition. Baltimore, Md., U.S.A.: Johns Hopkins

University Press for the International Food Policy Research Institute,

Braun, J. von, D. Hotchkiss, and M. Immink. 1989. NontraditiolUll export crops in

Guatemala: Effects on production, income, and nutrition. Washington, D.C.:

International Food Policy Research Institute.

Brown, L., P. Webb, and L. Haddad. 1994. The role of labor in household food

security: Implications of AIDS in Africa. Food Policy 19 (6): 568-573.

Burger, K. 1994. Farm households, cash income, anti food production, The case of

Kenyan smal/holdings. Amsterdam, the Netherlands: VU University Press.

Cornia, A. 1994. On economic reform and changes in nutritional status in Eastern

Europe and the CIS. American Economic Review (proceedings: December).

GOK (Government of Kenya, Central Bureau of Statistics). 1986. Accelerated
,

growth for economic progress. Nairobi.

___' 1987. Fourth rural child nutrition survey, 1987. Nairobi.

62



Haddad. L.• I. Sullivan, and E. Kennedy. 1991. Identification and evaluation of

alternative iJidicators of food security and nutrition: Some conceptual issues

and an analysis of extant data. Report to the United States Agency for

International Development (USAID), Bureau for Global Programs, Field

Support and Research. Office of Health and Nutrition under the Food Security

and Nutrition Monitoring Project (IMPACD. International Food Policy

Research Institute. Washington, D.C. Mimeo.

Kennedy, E. 1989. The e!feas of sugarcane production on food security, health, and

nutrition in Kenya: A longitudinal analysis. Research Report 78. Washington.

D.C.: International Food Policy Research Institute.

___. 1991. Income sources of the rural poor in southwestern Kenya. In

Income sources of malnourished people in rural areas: Microlevel information

and policy implications. Working Papers on Commercialization of Agriculture

and Nutrition 5. Washington, D. C.: International Food Policy Research

Institute.

Kennedy, E., and H. E. Bouis. 1993. Linkages betWeen agriculture &: nutrition:

Implications for policy &: research. Washington, D.C.: International Food

Policy Resear~h Institute.

Kennedy. E., and B. Cogill. 1987. Income and nutritional effeas of the

C017UTJercialization of agriculture in Southwestern Kenya. Research Report 63.

Washington, D.C.: International Food Policy Research Institute.

63



Kennedy, E., and R. Omang'o. 1990. Health and nutrition effects of sugarcane

production in Southwestern Kenya. Food and Nutrition Bulletin 12 (4):

261-267.

Kennedy, E., and T. Reardon. 1994. Shift to nontraditional grains in the diets of

East and West Africa: Role of women's opportunity cost of time. Food Policy

19 (1): 45-56.

Moser, C., and J. Holland. 1994. Poverty and vulnerability in Chawama, Lusaka,

zambia. Washington, D.C. : Urban Development Division, Transportation,

Water, and Urban Development Department, The World Bank.

Osmani, S. A. 1994. On economic reform and changes in nutritional status in Sri

Lanka. American Economic Review (Proceedings: December).

Sahn, D. 1994. On economic reform and changes in nutritional status in Sub

Saharan Africa during the 1980s. American Economic Review (Proceedings:

December).

Schultz, P., and A. Tansel. 1991. Measurement of returns to adult heaI1h:

Morbidity effects on wage rates in COte d'[voire and Ghana. New Haven,

Conn., U.S.A.: Yale University, Department of Economics.

UN ACC/SCN (United Nations Administrative Cominittee on Coordination

Subcommittee on Nutrition). 1994. Update on the nutrition situation, 1994.

Geneva: World Health Organization.

World Bank. 1992. World development report 1992. Oxford: Oxford University

Press.

64



World Bank Water Demand Research Team. 1993. The demand for water in rural

areas: Determinants and policy implications. World Bank Research Observer 8

(1): 47·70.

6S



APPENDIX:

1m QUESTIONNAIRE

66



CBS/JKUCATIIFPRI souro NYANZA SURVEY 1m

Enumerator's name: _

Household ID: __ Sublocation: _

In:---
Sector

Zone: Land Registry No: _

Field edit
Spot Check
Office Edit
Coding

Editor
Checker _
Editor _
Coder

Date _
Date _
Date _
Date _

ForIIl No. Data Emry VeriDC8doD

1

2

3

4

S

6

7

I

9

10

11

12

13

14

IS

16

17



Form 1 • continued

HOUSEHOLD NO:

Present Relationship to Child's Eating
Blrthdate Age Sex In UU? head Mother Husband Unit

In yrs I=M l=Yes ID m' ID .,
ID Name DD/MM IYY 2=F 2=No 1987 1991

,

-- _-1_-1__ -- - - - - -- -- -
-- _-1__1__ -- - - - - -- -- -

-- _-1_-1__ -- - - - - -- -- -
-- __1_-1__ -- - - - - -- -- -
-- _-1_-1__ -- - - - - -- -- -
-- --'--'-- -- - - - - -- -- -
-- _-1_-1__ -- - - - - -- -- -
-- _-1_-1__ -- - - - - -- -- -

-- _-1_-1__ -- - - - - -- -- -
-- _-1_-1__ -- - - - - -- -- -

AGE IN YEARS RELATIONSHIP TO HEAD OF HOUSEHOLD CHILD'S MOTHER IDi HUSBAND ID

~

Write dowD the number of ye.,
complcled. e.I.• a persOll who is
18 yem and 10 monllu old would
have age in yun=18. A 6 monCh
old baby would have 0 ye.s.

I Head
2 WJlelSpouse
30aughler
.. Oaughler/Son-in-law
S Son

6 Grandchild
7 OIher relalive
8 Other non-relalive
9 Co-wife

Write doWD acsual 10 even ir molherlhusbUld
is cum:nl1y Dot present in die hOUJehoid
as lonl as herAUJ aame JIIlIlCN'I OD lhia list
or in lhe list of DeW members.



Form 1 • HOUSEHOl.D COMPOSITION: Persons present In 1985/87 study

The following are the list or people who were present In this household when the earlier study was carried out. For each of the following people, could you please Indi,
whether they are still part of the household? (Note to enumerator: You may use tht last column 10 chuk oJ! tht womtn eligible lor interview.)
h ,

HOUSEHOLD NO:

Present Relationship to Child's Eating
Blrthdate Age Sex In HH1 head Mother Husband Unit

0

in yrs I=M I=Yes ID ID ID "ID Name DD/MM/YY 1=F 1=No 1987 1991

-- _...J_...J__ -- - - - - -- -- -
-- _...J_...J__ -- - - - - -- -- -

-- _...J__'__ -- - - - - -- -- -
-- _...J__'__ -- - - - - -- -- -
-- _...J_...J__ -- - - - - -- -- -

-- _...J_...J__ -- - - - - -- -- -
-- _...J_...J__ -- - - - - -- -- -

-- _...J_...J__ -- - - - - -- -- -
-- _...J_...J__ -- - - - - -- -- -
-- _...J__'__ -- - - - - -- -

AGE IN YEARS RELATIONSHIP TO HEAD OF HOUSEHOLD CHILD'S MOTHER IDi HUSBAND m

~

Wrile down lite DUmber of ye..
~eted. e.•.• a pertoa who it
18 yean aDd 10 mooths old would
have &Ie in yean::18. A 6 moolh
old baby would have 0 year•.

I Head
2 WifelSpouse
30au8hta
4 Oau8hlalSon·ia·law
5 Son

6 Graaclc:hild
7 Other rellll.ive
aOther _·reltllive
9 Co-wife

Wrile dow. aaual m evu if rnotherJhlubaad
it CUI1'CIIdy not preKlIl i. tile hOUlChold
u loa, u herlbis name~ OD thillist
or in the lill 01 DeW memlle....



Form 1 • HOUSEHOLU COMPOSITION: A.dditlonal household members

II there are people who have been added to your household who have not already been mentioned, please tell us who they are: (Note to enumerator: You may use the last co/um
to ,h"k oJ! tM wom,n "igwl,lor int,rview.)
" D

HOUSEHOLD NO:

IV

so

5 I

52

5 3

54

55

56

5 7

58

59

Name

Blrthdate

DD/MM/YY

--,_-.-1_-

_-1_-'--
_--.1__'__

_-,_-..1__

_-1_-'--
_-1_-'--
--'--'- -
__'_-..1__

_ -..1_ -..1__

_ --.1_ -.-1__

Age
in yrs

Sex
I=M
Z=F

Present
In UH?
I=Yes
1=No

Relationship to
head

1987 I J992

Child'.
Mother

ID
Husband

ID

EaUng
Unit
ID ,/

AGE IN YEARS RF.I.ATIONSHIP TO HEAD OF HOUSEHOLD CHILD'S MOTHER IDI HUSBAND 10

~

Write down die number of yew,
completed. e.I.• a person who is
18 yell's and 10 mondl, old would
have aae in year,=18. A. 6 mondl
beby woold have 0 years.

I Head
2 Wire/spouse
3 Oaullhler
4 Oau8hler/Son·in·law
S Son

6 Granck:h.ild
7 OIher relMive
l-Other non·relMive
9 Co-wife

Wrile down adua! 10 even if I1lOIherIhuJbud
is cwrenlly not praenl in die household
as 1011' as herlhi.t .ame -we-n on \hit list
or in lhe list of new membeu.



Form 1 • continued

HOUSEHOLD NO:

Present Relationship to Child" Eating
Blrthdate Age Sex In HB? head Mother Husband Unit

. In yrs I=M I=Yes ID ID ID ./
ID Name DD/MM/YY 1=F 1=No 1987 1991

60 -1 -1 -
6 I ...../ ...../_- - - .,.. :' ':, - -- - -
62 _-1_...../__ -- - - .. .., :." - -- -- -
63 _-1_-1__ <) "., ::

-- - - .,,: - -- -- -
64 _-1_-1_-

?/:.

-- - - ..•:.'.:. i - -- -- -
65 _-1_-1__ -- - - 1:··<::' - -- -- -
66 ..J ..J :.'..'./

67 _-1_-1__ . I .)<:-- - - j.,. - -- -- -
68 _-1_-1__ -- - - ':" • - -- -- -
69 _-1_-1__ -- - - .. - -- -- -

AGE IN YEARS RELATIONSHIP TO HEAD OF HOUSEHOLD CRILD"S MOI1IER II)( HUSBAND m

~-

Wrile dow. dae number 01 yeart
compIcled. e.•.• a pu_ who it
11 yean and 10 montht old would
have lie in y.-s= II. A 6 RlOIIIh
baby would have 0 years.

1 Head
:z Wifel.poutC
:J Oaulhter
.. Dau.hlerlSon-in-law
~ Son

6 Oraack:hild
7 Olher relalivc
• Olher aOti-rclalive
9 Co-wife

Writ.e 110_ lIduallD eve. ifmodIer~
it CWI'DlIy IIOl ..... I. !he houehoI4
u lOll, AI hQJIUI u_~ oa lhiIlUt
or iD the list of DeW member•.



Form 3 • HOUSEHOLD COMPOSITION: Persons who have left household

HOUSEHOLD NO:

For .a.:h or the people no 10..... present 'n the household, .:ould you 'ndicate what has happened to each of them:
(Nole to enumerator: Please write down reason and cause ofdeath in the space provided as actually reported).

ID R~nnMinhoWMhoM Code for Reason Cause or Code ror Year Age Died
death Cause Died

-- Name: . __ If "0'" answer ._-+ ~., -- 19 __ _ _ yrsI __ most __ days

Name: _ _ If "0I" answer ._-+
c..·.. __ yrsI__ mosl__ days-- < -- 19 __

...

.: .

-- Name: _ _ If "01" answer _.-+ •.•.•.:",,<:.: ..... -- 19 __ __ yrsI__ mosI__ days

~

~

REASON NOT IN HH
01 Died

02 liviD, willi odler rd_ive.
OJ Got m....iod; liviD, ..

Mother household
04 Workin, .w.y from howehold

0$ Studenl liviD, .w.y
06 Taaponrily livinS .w.y
01 Divorced « acpllr8ted

Oll DeKlted the housc:hold CJr rUl ....Y
99 Other

CAUSE Oil DEAn!
01 McuIe.
02 FewrJMlIIai.
03 RClpinlory IafllCtioa
04 Dillllhea
05 A«ideat

06 GivinS birth
01 Killed by JOIIleOllC

Oll Drowned
09 Killed Ihcmaclf
10 M.lnutrition

(may .y not ,alni_, _1.hI)

11 Would _ e.tl

12 Evil C\IQIC

13 Old ace
14 Hun problem
99 Other• ..-ify



NAME OF RESPONDENT I
ID I 1.._ENUME__RA_T_O_R_ID__I_~_A~_R-=v:_w_,__1

1. Is this a female-beaded bousehoId? 1 Yes
2 No

--

2. Is bead of household away from home 1 Yes
more Ihao he is at home? 2 No

--

3. Where is the head of household? I Local
2 Kisumu
3 Nairobi
4 Homa Bay --
S Mombasa
6 Other partS of Kenya
7 Outside Kenya
8 Don't know
9 Others.. specify:

4. Based on information we obtained from
you in me last interview, there are:

a. _ adult males (IS yrs and older) a. --
b. _ adult females (IS yrs and older) b. __

c. _ children (between 6 and IS years) C. __

d. _ pn:scboolers (below 6 years) d. --

S. Based also OIl the last interview, !here are _ students
CUJTentIy IiYing away fnm home? --

6. How man, years of schooling bas the head of housebold
bad? --



Form 4· continued

7. Can tile bead of bousebold read a letter 1 Yes
(J( newspaptZ? 2 With difficulty -

3 No

8. Is this household currently under 1 Yes
COOII'aCt to SONY to grow sugarcane? 2 No -

«'2'••kip to 10.

9. When did this household fU'St begin (Enter month and year •• me earliest
growing sugarcane for SONY? possible year is 19TI) __1_-

M M/Y Y

lOa. What is the total amounl of land the household owns
(in acres)? a. __ ._

b. What is the lotal amount of land the household rents out
(J( leases (in acres)? b. __ ._

c. What is the total amount of land the housebold rents
f(J( its own use (in acres)? c. __ ._

d. Of the total amount of land you currently bold. bow
much of the land is under cultivation (in aaes)? d. __ ._

Iia How many beads of cattle, excluding oxen, do you own?
b. How many oxen do you own? a. --

b.

12. Where do you get your primary drinking water from in I Still pool
the dry season? 2 Stteamlriver

3 Spring
4 Well
5 Covcm:l raiD water -
6 Public pipes

. 7 Inside tap
8 Outside tap
9 Uncovered rain water
o Other



Fonn ... continued

13. Do you ever collect wa1a' from your I Yes
roor? 2 No -

14. How loog does it take an adult woman (Write down response as
to walk one way to the water supply? aaually reponed) --"-

(in boon)

IS. Observe if Ibe family bas a lalrine. 1 Yes
2 No -

16. What .materials are the bead of the I Mud
household's bome built with? 2 Brick a. _

3 Stone
a. Walls 4Cooaete b._

5 Tm
b. Roof 6 Conugated tin C._

7 Grasslweeds
c. Floor 8 Wood

9 Other



Form 5 • HOUSlmOl,D AGRICULTURAL PRODUCTION

HOUSEHOLD NO:

... -_ ....
List an plots of land, crops grown and production Information from the lasl harvest (soort rains season)

Total Production Amount RetainedPlot
No.

Person Responsible

Name ID

Crop Grown

Name Code

Plot Sae (In acres)

-'--

-'--
-'--
-'--
-'--

-'--

-'--
-'--
-'--

-'--

-'--

-'--

-'--
-'--

Unit Quantity

---'-

---'-

---'-
---'-

---'-

---'-

---'-

---'-

---'-

--- -

---'-

---'-

---'-

---'-

Unit

Amount Sold

Quantity

---'-

---'-

---'-

---'-
---'-

---'-

---'-
---'-

---'-
---'-

---'-

---'-

---'-
---'-

Vall QuanUly

---'-

---'-

---'-

---'-

---'-
--_ ..-

---'-

---'-
---'-
___ 0-

--_ ..-

---'-

---'-

---'-

I

~

UNIT CODES
I = Kilogram
2 = Too
3 '" SO-kg Sack

4 =9O-kg Sack
S =Bales
6 '" 20· liler Tin

7 =Actual counl 10 = Olber, specify: _
8", Baskel
9 ="ranary



Form 6 • NON·FARM INCOME

List an non·farm Income received since January 1. 1992

NON·FARM INCOME· SOURCES CODE VALUE
(ill KSb)

Sale of capital and household assets 01 ------
lna>me from permanent employment 02 ------
Income from casual employment 03 ------
Money from relatives including
remittances 04 -
Other gifts including bride price.
dowries, agreement fees OS -
Sales from Iradin& and home aafts 06 ------
Miscellaneous (pensions. tent.
renting equipment) 07

Non-factory loans received 08 ------
Factory loaDs received 09 ------
Income from renting/lea.sing land 10 ------
Income from renting animals I 1 ------
WOOlen's informal arrangements 12 ------
Other, specify: 13 ------

-- ------
-- ------

. .
--



HOUSEHOLD NO. EATING UNrr

Form 7 • FARM INCOME

FARM INCOME· SOURCES CROP VALUE
CODE (in KSh)

Sale of sugar to Factory 6_ ------
SpecifIC Crop Sales (List Crop)

1. -- ------
2. -- ------
3. -- ------
4. -- ------
s. -- ------
6. -- ------

Sale of eauleleattle products 7_ ------
Sale of ocher livestock -- ------
Sale of milk 90 ------
Safe of eggs 76 ------
Sale of poultry 76 ------
OCher sales. specify: -- -- - -

CJlOPCODES

CEREAL A PRooucrs n·GrGuDdD... 47 • ar- Peppen 67 • Nape Or-..
01 • Maize • Lac:al 23 .SalIowtr 41- Boo 6&. SiMI
m- Maize • HJbricI ,...~ 49 - Olber 69 -Olber
Q3-ScqbaID 25· ....
eN - fiacc:r MiDct 26. 0.:.. ar- f!Y!!l UVESTOC1C
0lS - Rice ~.s-M

rn- LEAFY VEOETABLES 51. Lemau 70. Caa1c
01- 31 • e-n. Lea_ 52 • MlIIII_ 7l • CIaie-impro\oed dairy
09-~ n·'CIIIbIcc 53.Pa.Paw 12 .ae.u

33-Qba s..ar... 73 -DoaItey
ROOI'S A 11JBERS 34.~1.caWI 55.o.v. 74 - OUctQl
10 • Swo:t Pauroca 35-AIundIu fRurrs coat'do 7' .Dacb
II • &clUb PocM.oca 36 - Sut.u Wti S6-PiDcwIe 76 - PoaJrryJEcp
12.e-.. n • Del. Ate,o ,., • A'fOCado 77 • Oua •~ MIIluexIl
13-PI..a 31- :l9. Olber 71_Sbccp
14.Y_ 39· 79 .QdIcr
IS.T_ CASH CROPS
16.Y_ amER VEGETABLES 15O. Suc_
17. <IQ-OoadI 61 - eoa.:.
I' - 4t-a.- 62 .Tot.:co
19 - Othl:r 41-~ 63. OWIia

43 - T<aIIoca 64 .Ola'cc

~ ...GRaBe- 6:l • NCD<CllllnCt
20 _ Pipoa PIla 4:\-Ccota ..~
ll-CDwpcN ~-CIuIifIowtr 66 _ Tna



I HOUSEHOLD NO: • _I EATING UNIT: - I

FOOD ITEM
PURCHASED LAST WEEK OWN·PROOUCfION, ITEM

'CODE QUANTITY UNIT TOTAL COST FR.EQ QUANTITY UNIT FIU:Q
CODE CODE

1304 --'- ----'-- --'-
130S --'- ---_._- --'-
1399 ----'--

Tomatoes

Pumpltias

Cauliflower

SmmaWiki

Bo

Pumpltill Luves

Dek. Akeyo

MIO

Osusa

Fnits

BuaDas. ripe

M.lllSoes

Pawpaw

UNlTCOD£S
01 - 500 ar- T.
~y)

02. I Ka Till
03- 2 KaT.
OS. .. OlDidl
06- 100Din
07 - 16 Oz DiIh
08- 32OzD.~

09 • 20 Lller TlIl
II - I Millilila'
12 • I Te.poon
I' .. I T1hlemntw\

1401 --'-
1402

1403 --'-
1404

J4 OS

1406

1407

I" 0 I

1409

1 .. 10

1 .. 1 I

I" I 2

1 .. I 3

I .. 1 ..

1 .. 1 S

1499

1 SO'l

1502

IS03

14 • 1 K.iJoanat
IS • I T.-op 8oUle(1OO mI)
16.. AauI/ e-. '1'
11 .. SocIa BoaIe
II.. Pw:ta
19 .. SIloppiq Bulte.
20 .. ~ JCDosnm Sack
21.. 90 JCDosnm Sack
22. ar-
23.. HIDd
24. B.-It
25 .. 250 JIUlII
QlI .. Ilfttnn_ auanti'"

ntEQUENCY

I- o.ce ....
2- 218a.week
3.. 3\Cle$1-S
4. 4'-. week
~- ~taa1-S

6.. 6~1-s

,. 1timesl"'-

--'-

--'-

• - Eva,. odler day
9 _ Every 2 wttt:1Lsl

Toricel_
10 • 0lICe a moac!l
11 • Every 2 rnooUls
12 .. Every 3 rnooUls
13 .. Occasional ty



" _ • ' CaodDuect

• RotJStROW NO: • _I EAnNG UNIT: _ I
• PURCHASED lAST WEEK OWN,PRODUCTION

FOOD ITEM " ITEM

I Q>DE QVAN'JTI'Y UNIT TOTAL COST FREQ QVANTm' VNJT FREQ
CODE CODE

Pi~ ISO. ---- -- ----'"-- -- --- -- --
Lemoes IS05 -_..- -- ____0_- -- --- -- --
Oraaaes 1506 --- -- ____0_- -- --'- -- --
Avocadoes 1507 __0- -- ----"-- -- --- -- --
<Navu 1508 __0- -- ----~- -- --"- -- --

-_.- -- ____0_- -- __0- -- --
Other 1599 __0- -- ____0_- -- __0- -- --

.. .... .>

Fish .. :

Omeaa 1701 __0- -- ____0_- -- __0- -- --
TaJapg <Nge-se) 1702 __0- -- ---_._- -- -_.- -- --
Nile Perch 1703 __0- -- ____0_- -- __0- -- --
Ottoko 1704 -_.- -- ____0_- -- --'- -- --
0Ibet 1705 __0- -- ---_._- -- __0- -- --

.

Mat

Beef Mille4 1801 __0- -- ----'-- -- __0- -- --
Beef UVQ'-Matumba 1802 __0- -- ____4_- -- __0- -- --
Perle 1103 __0- -- ---_._- -- __0- -- --
Olickeo 1805 __0- -- ____0_- -- __0- -- --
MuttOQ/QQ&l 1806 __0- -- ----"-- -- __0- -- --
Scuk 1101 --"- -- ---_._- -- __0- -- --
Whi~ AlIU 1101 __0- -- ____0_- -- __0- -- --

........... o· ...
Mi1kIMi1k prod....

• .>

Cow Milkl1CCC 1901 --'- -- ---_._- -- __0- -- --
Yogwt-Mola 1903 --- -- ____0_- -- __0- -- --

UNIl'CODES
14 _

lDoF- FREQUENCY
01- SOOGnm I. IS - I T-.,p BocIJe(IOO a1)

(KIMBOICOWllOY) 16 - AcMle-. 'I' I- ODcea ... ,. Eyery Olba' 48y
02- I K& lID 17 - Soda8oQle 2- 2 tilDes a week ,- Every 2 wedaI

03 - 2 K& lID II- PIII:bI l- ) tilDes • week Twice alllClCllll
OS- 4 Ol Disb 19- ....... Buket 4- 4 tilDes • week 10 - 0aI:e • IDOIJllI
06_ I Ol Dab 20- 5O~SICk S- 5 lillleu week u- Every 2 IDOIllhs
01- 16~ DislI 11- 90 IiIosr- SICk 6- 6 tima. week 12. Every l_lhs

01- )20l[);s~ n. a.- 1= 7 tima. week 13. OC:casioully
09- 10 l..iIc'r lID n- R.-
n- \ MUlililer 2A- e-.
12- I TGSpoon 2:\- 2:10..-
n. IT.I'tIe._ .a I~_irv



I HOUSEHOLD NO: - - -' - I£ATING UNIT: - l
PURCHASED LAST WEEK OWN-PRODUCTION

FOOD ITEM

UHf

" ITEM
CODE QUANTITY UNIT

CODE

1906

1912 --"-
1999

TOTAL COST

-------
-------
---_._-

QUANTITY UNIT
CODE

--'-

FJl£Q

Ghee

Blue B.ad

Other

C1UcleD

Tea

Coffee

bwCaae

'a,aery
Olher

s.-

Salt

2001

2002

2003

2005

2 I 0 I

2199

220 I

2203

2205

2299

2301

2302

2303

2399

2401

2S01

--'-
--'-

--'-

--'-
--'-

---_._-
---_._-
----'--
----'--

----'--
---_._-

----'--

--'-

--'-

--'-

--'-

VNlTCOOES
01.. SOO Gnm T.

(KIMBOICOWBOY)
02- 1 KaT.
03 - 2 KaTe
os. 4~Didl

06.. I~D"

01. 16 OJ Dilla
oa • 32 OJ DidIIll.IfJJe
09 • 20 Lilu r.
11 .. 1 Millililer
12 _ I TeaspooII

1'\.. I T.hle._

1"· I KlIosr-
IS • I TR'llilOfI Boa1e(1OO 11II)
16 • Ae:tIIaI CO\IDl, -I-
n • Soda 80We
18,. PIckel
19,. Sboppinl Bl*et
20 - so Kilosr- Sa:k
21 - 90 KiJocrwn Sa:k

22 - Gnms
23. Hand
24. BWX:II
25 = 2SO snms
'If\ = link""....., OUIn\'l'Y

fREQUENCY

I- ODc:ea ....
2 • 2 1__ a -a

3. 3tialaa-a
4. 4\lme$a-a
5.. s\lme$aweett
6. 6\lme$.wed:.
1 • 7 \lme$ • wed:.

• - Every adler day
9 .. Every :: wed:sI

Twice.~

10. 0Dc:e.~

II.. Evcry2~

12- Eycry3~

13 • Occasionally



HOllSEP.OLD NO: EATING UNIT

--- .-
PURCHASED lAST WEEK OWN·PRODUctION

FOOD ITEM , ITEM
·CODE QUANTm tJNrf TOTAL COST FREQ QllANTITY UNIT FR.EQ

CODE CODE

CcraiIs • Graial

Maize K.enels 1 1 01 ----'--
Maize FIoar 1 1 14

--~- ----'-- --"-
MilI« t 102 --'- ---_._- --"-
MiI1« Rcur 1 lIS ----'-- --'-
Rice 1 103 ----'-- --"-
Wheat Produeu 1 lOS ----'-- --'-
Douahalll.SlMudui 1 106 ----'-- --'-
Bread 1107 --'- ----"-- --'-
Biscuiu·Sweeu 1109 --'- ____0_-

--'-
BQcuiu-Cnkers 1 1 10 --'- ____0_-
F'-I« Millet 1 1 1 1 --'- ____0_-

--'-
S<lrabum I 1 I 2 --'- ____0_-
(){bef 1 199 ----'--
Roocs Ie Tubers

Elllli.sh POlatoe.t 1 201 ----'--
Sweet Poutoes 1202 ----'-- --'-
Cauava J 203 ---_._- --'-
CauaV& flour 1206 ----'-- --'-
Olher 1207 --'- ----'-- --"-
Pubes ..

Roscoco 1301 ---_._-
BuAs. oma- 1]02 ----'--
Pea 1]03 ----"--

UNnCODES 14 - I Kilo.- FREQUENCY
01. 5OOar-Ta l' . 1 T.-<lp BoaIe(IOO 11II)

(lCIMBOo'COWBOY) 16. AduaI e-t. "I" I .. oeeea'" .- Every 0Cbet' dry

02- 1 lCa rIA 17 .. Soda BoaIe 2- 2 tilDes. week 9- Every 2 weduJ

03" 2K,TlIl JI- Pact.el 3- 31ia:la a week T'&'ICe • IDOOI!l

05- .. 01 Didl 19 - Sboppiaa BukC1 4_ 4 tilDes • week 10 - 0Ia • IDCIIIlI

06- 101 DisIl 20- $0 Kilopwa Sxt s- S tilDes. week II .. Every 2 moGUls
01- 1601 Oidl 21 - 90 Ki10pwa Sack 6- 6 tiIIIeI • week 12 - Every 3_Uls

OS- 32 01 Oancc. 22- ar-s 7_ 7 tiIIIeI • week ,,- Ocr:asioaally

09- 20 LlIoer ra 23 - Haa4

il- I Millililer 24- Buncll
12 .. lT~ 25- 2SO JI'mI
/1- IT~ Qfl- I rnlmnwn cruantil\'

~'~~I


