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FOREWORD 

The commercialization of agriculture is 
the cornerstone of economic development 
in most developing countries. Yet relatively 
little is known about the income and nutri-
tional effects of increasing commercial 
agriculture. The present study by Eileen 
Kennedy and Bruce Cogill is the first in a 
series of studies conducted by IFPRI in Af-
rica, Asia, and Central America to assess 
the effects of the commercialization of agri-
culture on production, consumption, and 
nutritional status. 

In 1983 IFPRI was invited by the govern-
ment of Kenya to undertake a study of the 
production and consumption effects of a 
smallholder sugarcane contracting scheme 
in Southwestern Kenya. The resulting study 
is unusual because it uses a random sample 
of farmers at various stages of sugarcane 
farming and collected data over two maize
growing seasons. Detailed data are pre
sented on the trade-offs between the major 
food crop, maize, and the contracted sugar
cane crop. Furthermore, it traces the links 
between income from sugarcane and the as-

sociated effects on food intake, morbidity, and 
nutritional status of women and children. 

Incomes of the farmers are increasing 
significantly as a result of participation in 
the sugarcane outgrowers' scheme. How
ever, this increased income does not trans
late into improvements in child health and 
nutritional status, at least in the short run. 
The health/sanitation environment is a key 
determinant of a child's morbidity and 
grtwth. The agricultural/health !inkages 
need to be considered i1a anticipating the 
impacZ of agricultural development strate
gies on preschoolers. 

The report identifies positive effects of 
commercial agriculture and ways to en
hance these and thus allows policymakers 
to use these data to fine-tune future schemes 
of this type. 

John W. Mellor 

Washington, D.C. 
November 1987 
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1 
SUMMARY 

Commercialization of agriculture is a 
controversial issue. While a number of 
studies have indicated that the effects of 
cash cropping on nutrition have been disas-
trous, others have found a positive or at 
least a neutral effect. 

This research, which was initiated at 
the request of the government of Kenya and 
conducted jointly with the National Council 
for Science and Technology of Kenya and 
Kenyatta University, aims to evaluate the 
effects of a shift from maize to sugarcane 
on agricultural production, income, expen-
ditures, consumption, and health and nutri-
tional status. 

The research was conducted in South 
Nyanza district, the area of Kenya with the 
highest mortality rate from birth to two 
years ofage-2 16 per I ,000-of any district 
of Kenya. By encouraging farmers to move 
into commercial agriculture, the govern-
ment hoped to improve the general health 
and well-being of low-income farm house-
holds. 

A random sample of smallholder farmers 
in various stages of sugarcane productio,, 
was selected from those under contract to 
a sugar factory in South Nyanza, Kenya. 
Nonsugar farmers (those not growing sugar 
under contract) with similar characteristics 
were randomly chosen from a mapping of 
next-nearest neighbors to ensure geograph-
ical similarity. A random sample of mer-
chants and the landless were included in 
order to assess the total effects of cash crop-
ping on the community. 

Agriculture in the area is dominated by 
smallholder agriculture with maize being 
the major crop. Farmers mostly use a low-
input technology, relying heavily on house-
hold labor. For maize, 95 percent of labor 
is provided by household members. Only 
16 percent of the sugar farmers and 6 per-
cent of the nonsugar farmers use any inor-
ganic fertilizer, 

As sugarcane production expands, it 
mainly replaces maize area. Of the plots 
planted in sugarcane, Q5 percent were for
merly used for maize. In 1984, a drought 
year, returns to land were similar for maize 
and sugarcane. Under normal climatic con
ditions, however, maize usually produces a 
larger return to land than sugarcane. The 
picture is dramatically different when the 
retut ns per day of household labor are ana
lyzed. The return to labor for sugar is three 
times the daily agricultural wage rate and 
significanitly higher than the return to maize. 

Incomes of the farmers participating in 
the sugarcane outgrowers' scheme are sig
nificantly higher than those of nonsugar 
farmers. Most of the difference in income 
comes from marketed agricultural surplus
36 per-ent of the income in sugar-producing 
households compared to 20 percent for non
sugar farmers. Fifteen percent of the sugar 
farmers' income is from participation in the 
outgrowers' program. 

Much of the incremental income earned 
by sugar farmers is spent on nonfood expen 
ditures. Merchants and sugar-producing 
households spend more on housing and edu-
Lation than other households in the sample. 
Although these expenditures presumably 
t'ave a beneficial effect, they do not appear 
to produce a nutritional benefit for pre. 
schoolers-at least in the short run. 

However, the increased income posi
tively affects household calorie consump
tion, and the percentage of income derived 
from sugar has an additional positive effect 
above and beyond the pure income effect. 
For each I percent increase in sugarcane 
income, household energy intake increases 
by 24 calories. At the mean, sugar income 
contributes an additional 360 kilocalories 
per day to household energy intake. Some 
fine-tuning of commercial agricultural 
schemes c'juid help maximize the potential 
impact of the increased income on house

9 



hold and preschooler nutritional status. 
Illness is so prevalent in South Nyanza 

that 50-70 percent of the children and 
women are sick at any given time, on aver-
age, one out of every four days. Illness tends 
to be most prevalent in the preharvest, rainy 
season. Morbidity patterns are one of the 
major determinants of preschooler nutri, 
tional status. The mort.a child is ill or has 
diarrhea, the less improvement will be 
shown in nutritional status. 

Children from households headed by
females consistently have better nutritional 
status than Preschoolers from other types 
of households. Girls do better than boys and 
older children do better than younger in 
many of the growth parameters. There is 

also some evidence that income controlled 
by women correlates with improved nutri
tional st2tus, indicating that women are 
more likely to spend on food and health 
care. 

The positiv, effect of the sugarcane 
scheme on income is apparent and should 
not be understated. However, the data sug
gest that one of the major pathways to im
proving nutritional status is improvement 
of health 3nd the sanitation environment. 
The health care infrastructure must be taken 
into consideration when policymakers are 
trying to anticipate the effects of agricultural 
policies and programs. low cost, low-tech
nology innovations with a preventive focus 
can have a high payoff in child health. 

10 



2 
RESEARCH DESIGN AND SURVEY METHODS 

The appropriate role of export crop or cultural production, income, and food con
cash crop production in many developing sumption ano to a3sess the impact of cash 
countries is a politically volatile issue.' cropping on the health and n'ttritional status 
Many governments are encouraging the in- of women and preschoolers. In addition, the 
creased production of cash crops as a means research concentrated on identifying the 
of generating and saving foreign exchange process leading to these outcomes. 
earnings, on the one hand, while stressing 
the production of food crops for domestic 
consumption on the other hand. At times, Conceptual Approach and 
these goals appear to be in conflict. Survey Methods 

In Kenya, there has been s rme concern 
that in areas with increased cash cropping, Almost all previous research on the nu
particularly increased sugarcane produc- tritional effects of cash crop production has 
tion, preschooler nutritional status has de- concentrated on evaluating outcomes; few 
teriorated. This concern is reflected in a studies have attempted to elucidate the pro
1981 Kenyan National Food Policy Paper, cess through which commercial agriculture 
which indicated that "particular attention may affect household behavior. Thus the 
be given to safeguarding the family diet of results of the studies-whether positive or 
small farmers who switch from food crop negative-have limited uselulness in for
to cash crop production." 2 Little is known, mulating policy. 
however, about the effects on nutrition of The figure below presents a simplified 
the process of commercialization of agricul- conceptual model of pathways through 
ture. This is somewhat surprising given the which cash crop production can potentially 
importance of export crops/cash crops in influence health and nutritional status.4 

the economies of many developing coun- There are a complex set of issues and link
tries. A recent review of the income and ages that need to be understood in order to 
nutritional effects of cash c,-op production evaluate the effects of cash crop production. 
suggests mixed results. 3While some studies Past work has concentrated on a limited 
show a negative effect of cash crop produc- number of household-level effects-mainly 
tion on consumption and nutritional status, household agricultural production. Notice
an equal number of studies show a positive ably absent from most studies isany research 
or neutral effect. What then are the health related to an assessment of the effects of 
and nutritional effects of commercialization cash cropping on intrahousehold dynamics. 
of agriculture? As can be seen from the figure, cash 

Thl, study was conducted to evaluate cropping can potentially influence fdctors at 
the effects of cash crop production on agri- the household level by affecting agricultural 

The terms "export crops" and "cash crops" arc often used interchangeably in the literature, and this creates 

some confusion. Export crops are those that arc exported from the country; they can be food or nonfood crops.
 
Cash crops are commodities that are sold, which can also be either food or nonfood crops.
 
2 Republic of Kenya. National Food Policy Paper, Sessional Paper 4 (Nairobi: Goverrment Printer, 1981).
 

Joachim von Braun and Eileen Kennedy, Cooozercialization ofSubsistence Agriculture: Income and Nutritional 
Effects in Developing Countries, W',rking Paper on Commercialization of Agriculture and Nutrition I (Washington, 
D.C.: International Food Policy Resea ch instituie, 1986). 
4 A more detailed discussion of each of these pathways is contained in von Braun and Kennedy, Conmtercialization 
of Subsistence Agriculture. 
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------ - - - - ----

Figure-Relationship between commercial agriculture and production,
income, consumption, and health 

Household LevelLvelHouseold Cash Crop Production 

Agricultural Demand for Hired Allocation of House-
Product ion La' hold Resources 

Food
:HouseoldCoUn su mpt io n 

Child Level 
Child Care 

Consumption Morbidi~ty 

production, the demand for hired labor, and 
allocation of resources withip :he family. A 
positive effect of commercial agriculture on 
one of these pathways could be offset by a
negative effect on another. By influencing 
any of the three pathways at the household 
level, cash cropping can also affect the 
health anJ nutritional status of individual 
family members. Thus the figure serves as 
a basis for conceptualizing the study and 
design of the research protocol. 

The process through which the com
mercialization of local agriculture may influ
ence an individual's health and nutritional 
status is complex. As shown in the figure, 
an understanding of this process requires
linking aseries of household factors to indi-
vidual characteristics and, therefore, involves 
collection of data from the community, 

GrowthI 

household, and individual household mem
bers. Table I describes the variables in
cluded in the study and the method of data 
collection. 

A variety of techniques including obser
vation, recall, and direct measurement were 
used in the survey. Enumerators, recruited 
from the local area, visited the study house
holds Himonthly over an eight.month period
beginning in June 1984 and en6ing in Feb
ruary 1985. 

Study Area 

The research for this study was con
ducted in a project area located in Nyanza
Province, South Nyanza District, in the 
southwest part of Kenya. Nyanza Province 
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Table I-Data collected in the survey, June 1984 to February 1985 

Round Frequency ofCollection/ 
Variables 1 2 3 4 Method Period of Recall 

Community-level variables 
Food prices x x x x Observe Every two weeks 
Nonfood prices x x x x Observe Periodically duringthe survey 
Population x Record retrieval Population statistics collected for 1984 
Services available x x x x Observe Periodically during the study 

Household-level variables 
Socioeconomic intormation x Recall Once, at initial visit 
Income by source (agricultural, x x x x Recall Round I for prior six months; other 
nonfarm, loans, other types) rounds for the prior two months 

Income by individual earner x x x x Recall Same as above 
Food expenditures x x x x Recall Each round for prior seven days 
Nonfood expenditures x x x x Recall Each round, flexibie period of recall for 

each of the items 
Energy consumption x x x x Recall Each round for prior 24 hours 
Water (source, disti.nce) x Recall Once, differentiated by rainy and dry 

season 
Sanitation (presence of latrine) x Observe Once, at initial visit 
Agricultural production (inputs x x x x Recall Round I for priorgrowingseason; 

by crop, production by crop) other rounds for prior two months 
Storage of crops and agricul- x x x x Recall Each round, report on what is in 
tural inputs storage at time of visit 

Labor input by crop and task, x x x x Recall Same ,s for agricultural production 
by household (adult and child), 
and by hired workers 

Women- and child-level variables 
Reproductive history x x x x Recall Once at initial visit, changes (births 

and deaths) recorded on subsequent 
rounds 

Age x x x x Recall Once, at initial visit 
Timeallocation x x x x Recall Each round for prior day 
Weight, length, and weight- x x x x Actual measurement Each round 
for-length 

Preschooler energy intake x x x x Recall by caretaker Each round forprior24 hours 
Breastfeeding history and x Recall by mother Once, at initial visit, recall of birth to 
weaning practices age of weaning 

Morbidity patterns x x x x Recall Each round for prior two weeks 
Mortality x x x x Recall Once, at initial visit, deaths of any chil

dren during survey were recorded 

Source: lnterna.ional Food Policy Research Institute, "Survey 1984/85," South Nyanza, Kenya. 

has historically been agrain-producing area tailed description of the sugar scheme is
 
supplying basic staples for other parts of provided in Chapter 3.
 
Kenya, but since the early 1970s, it has
 
become part of the sugar belt of Kenya.
 

In 1977, anew sugar factory was estab- Research Design and 
lished-the South Nyanza Sugar Factory Sampling 
(SONY). The SONY factory obtained approx
imately 2,500 hectares of land from local The sampling frame was constructed to 
landowners to establish the factory and its mirror the distribution of types of house
nucleus estate. The majority of sugar, how- holds found in the community as awhole. 
ever, is produced by smallholders under At the outset of the study, alist of all farmers 
contract to SONY. The outgrowers' program ever in the outgrowers' scheme was ob
includes 6,000 contract farmers and approx- tained from SONY. From this list, arandom 
imately 6,000 hectares of land. A more de- sample of sugar farmers, weighted by sublo

13 



cation, was chosen.5 Each of the randomly 
selected households had to meet the follow-
ing criteria: first, each had to have at least 
one preschooler in the household; second, 
each had to have less than 20 hectares of 
land; and third, each farmer had to be a 
resident of the area. Ti.e presence of a pre-
schooler in the household was important 
because the government of Kenya was spe-
cifically interested in evaluating the impact
of the commercialization of agriculture on 
the nutritional s'atus of preschoolers. 

The sugar farmers represent outgrowers
in various stages of the scheme. A contract 
with SONY ncrmally lasts five years and 
includes a plant crop and two ratoon crops. 
The first sugar plantings in the area were 
done in 1978; farmers who planted in the 
early years of the outgrowers' program were 
already on their second contract when field-
work for the current study began in June 
1984. 

Because the SONY factory is the newest 
sugarcane scheme in Kenya, the outgrowers' 
program isstill expanding. Thus it provided 
the opportunity to identify a cohnrt of farm-
ers prior to entry into 'he outprowers' pro-
gram or prior to their first sugar harvest and 
to collect baseline information on socio-
demographic characteristics and health and 
nutritional status. 

Of the 181 sugar farmers in the study
sample, 77 percent had received at least 
one payment for a sugar crop. This group
is called the sugar farmers. Twenty-three 
percent of the farmers had not yet had a 
first harvest and had therefore not received 
payment for any sugar harvest. This group
is called new entrants. 

The sample of sugar farmers is heteroge-
neous, permitting assessment of the short-
and longer-term effects of the outgrowers' 
program by looking at farmers in various 
stages of the scheme. Once a sugar farmer 
was chosen for the sample, field staff iden-

tified the next nearest nonsugar farmers 
who met the same selection criteria./ This 
approach ensured geographic similarity of 
sugar and nonsugar farm-rs For each sugar 
contractor, mapping w:s performed on com
parable households of up to tnree neighbors
of which one or two were randomly selected 
The research was concerned with the effect 
of the s ,gar scheme on the entire area 
served by the factory. It was, therefore, im
portant to have a representative sample of 
all types of hcuseholds, including nonagri
cultural households. 

In addilion to a random sampling of 
farmers, this research is one of only a few 
studies that provides ccmmLnitv assess
ment of the range of effects of commercial 
agriculture. On the premise that some of 
the most dramatic effects of cash cropping 
may be on households not directly involved 
in the scheme-the landless and the iner
chants- it was deemed important to in
clude a sample of nonagricul!ural as well as 
agricultural households in the study.

This community-assessment approach 
has riot typically been done in prior studies. 
Yet it may be the households not directly 
involved in cash crop production that are 
most affected. For example, if the new com
mercial crop is more labor-intensive than 
the crop it replaces, landless laborers may 
benefit the most by the transition from 
semisubsistence to commercial agriculture. 
If the opposite istrue, landless laborers will 
be adversely affected. Therefore, landless 
households were randomly selected by do
ing a restricted area census of all families 
without land living in the eight small vil
lages of the project area. Two g'Jups 
emerged from the general category of "land
less." First, there was agroup of households 
who owned no land and who had no perma
nent source of income. These are the types 
of households who are generally thought of 
as landless and who for the purpose of this 

A sublocation is the smallest administrative unit in Kenya. The SONY factory serves 25 sublocations. Areascloser to the factory have a higher proportion of sugar farmers than ireas further out from SONY. For moredetailed information, see Bruce Cogill, "The Effects on Income, II, !h, and Nutritional Status of IncreasingAgricultural Commercialization in South West Kenya" (11h.D. th.sis, k )rnell University, 1987).
Nonsugar nouseholds also had to have aprcschooler, have less than 20 hectares of land, and be resident owners. 

14 



study are called "landless." The second 
group of landless were those households 
who did not own land but who did have a 
regular source of income. It includes profes

sionals as well as salaried workers. This 
group was reclassified as "wage earners." 

Finally, a mapping was done of all husi-
nesses in the main township--Awendo-
and the eight villages in the project area. 
From these lists, a random sample of local 
merchants was selected. 7 Many of the mer-
chant households were also involved in agri-
culture; for the present study, however, a 
household was deftned .s "merchant" if the 
major source of household income was sup
plied by the business activity. 

The composition of the study sample is 
shown in Table 2. Its distribution is similar 
to the distribution of types of households in 
the area as a whole. It is estimated that 
one-third of the approximately 22,000 
households in the community are sugar 
farmers and 80 percent of all households 
are involved in agricu!ture. 

The average household size for the sam-
pie as a whole-9.O household members-
is large because many households are 

"Survey 1984/85," South Nyanza, Kenya. 

polygamous. Table 3 shows that the non
agricultural households (merchants, wage 
earners, and landless) have smaller house
holds, on average, than any of the agricul
tural groups. This is true even for the num
ber of adult equivalents in the household. 

As expected, landholdings in the agricul
tural households are !arger than in the 
nonagricultural groups. The new entrants 
and both sugar and nonsugar farmer groups 
haveasimilarnumberofhectarespercapita. 

Table 2--Compositionofthesample 

Number Share ofAcivtyGrupin Sample Sample 

Agricultural
Newentrants 
Sugar farmers 
Nonsugar farmers 

Nonagricultural
Merchants 
Wage earners 

Landless 


Totui 
Source: International 

(percent) 

42 8.3 
139 27.6 

231 45.8 

30 6.0 
18 3.6 
44 8.7 

504 100.0 
Food Policy Research Institute, 

Table 3-Characteristics of households in the study sample, 1984/85 

Mean Numberof Percentof 
Household Adult Children in 

Activity Group Size' Equivalentsb Householdc Size of Landholdingd 

(hectaresl (hectares/capita) 

New entrants q.1 62 50.5 5.0 0.59
 
Sugar farmers I .! 7.4 52.9 5.o 0.56
 
Nonsugar farmers 10.2 7.0 52.3 3.7 0.41
 
Merchants 8.8 5.0 53.0 1.5 0.23
 
Wage earners 6.6 4.3 50.3 0.5 0.08"
 
landless 6.6 4.1 52.3 0.4 0.07"
 
Samplt mean 9.9 6.6 52.3 1.8 0.41
 

Source: International Food Policy Research Institute, "Survey 1984/85," South Nyanza, Kenya.
 
Notes: All variables are evaluated at the sample n-ea:. Children are defined as those below IS years of age.
 
"Sugar and nonsugar farmers have significantly larger households (p, 0.05) than landless, and sugar farmers have
 
significantly larger households than wage earnors (p. 0.051.
 

Agricultural households are significantly larger at th.2 0.05 lev.l than nonagricultural households. 
No two groups are significantly different. 
Farmers have significantly larger landholdings and cmore hectares per capita at the 0.05 level than nonagricultural 

households. 
Some of the landless have access to council-owned land. 

7 'he merchant sample had to meet the same selection criteria as agricultural households. 
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3 
COMPARATIVE ANALYSIS OF MAIZE AND 
SUGAR CROPPING PATTERNS IN SOUTH NYANZA 

Farming Systems Profile 
Farming in South Nyanza is dominated 

by smallholder agriculture with the house-
hold providing mrct of the agricultural 
labor. 8 Maize is the main staple grown in 
the project area. All crops are grown under 
rainfed conditie is. There is a bimodal pat-
tern of rainfall with a long rainy season from 
February to May and a short rainy season 
from October to December. In 1984 both 
rainy seasons were delayed by as much as 
two months. 

From 1978 to 1983 rainfall in the proj-
ect area ranged between 1,515 and 2,032 
millimeters with an average for the period 
of 1,758 millimeters." The research was 
conducted during 1984, which was a low 
rainfall period, averaging only 1,202 mil-
limeters for the year. It is important to em-
phasize that although 1984 was a drought 
year throughout Kenya, the research area 
was not severely affected. Rainfall data pro-
vided by the Government of Kenya indicate 
that sufficient rain fell in most of Nyanza 
province; the total amount of rain was 
below normal (1,202 millimeters tor 1984 
versus 1,758 millimeters in a typical year-) 
but still adequate for a good ciop.10 It was 
the late arrival of the long rain rather than 
an absolute deficit in rainfall that created 
a problem. Therefore, although the term 
drought is used throughout the report, in 
actuality, the situation was one of late arrival 
and slightly lower rainfall. The reduced rain-
fall in the area affected agricultural produc-
tion but not to the extent expected in a 
drought. 

"Small farm" is defined as less than eight hectares. 

Maize planting for the long-rains grow
ing season is done in February or March, 
with harvesting in late July or August. Maize 
planting for the short rains begins inSep
tember with a harvest in February. 

'Fable 4 presents a profile of cropping 
patterns for new entrants, sugar farmers, 
and nonsugar farmers in the long and short 
rainy seasons. Although nonsugar farmers 
often grow some sugar, they have not con
tracted to sell their sugar to SONY. From 
these data, nonsugar farmers emerge as hay
ing a different cropping pattern from that 
of sugar farmers. Most notable is the signif
icantly smaller percentage of total farm area 
devoted to all crops by nonsugar farmers 
compared to sugar farmers in both seasons. 
A major part of the difference is due to the 
growing of sugar under contract, which uses 
47.9 percent of total area cropped in the 
long-rain season. 

The larger percentage of land devoted 
to all crops by sugar farmers is reversed 
when just food crops are compared. During 
the long rains, sugar farmers have a signif
icantly smaller share-36 percent-of their 
land in food crops compared to 52 percent 
fer nonsugar farmers. This pattern is re
peatpd during the short rains. However, 
givtit that sugar farmers have larger total 
landholdings, the absolute amount of land 
devoted to food crops is almost identical for 
sugar and nonsugar farmers-2.0 hectares 
compared with 1.9 hectares. 

New entrants, it should be noted, appear 
to be closer to nonsugar farmers with re
spect to area under all crops, but when food 

South Nyanza Sugar Company, Agronomy Section, Kenya, 1984.to Cory Pinckney and J. K. Muthaka, "A Summary Report on the Food Situation in Kenya," Ministry of Agriculture, 
Kenya, July 1984 (mimeographed). 
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Table 4-Land allocated to specific crops by agricultural households, by 
season, 1984/85 

Description 

Farm size f(hectares) 

Mean number ofcrops 

Mean number of plots 

land under all crops Ipercent) 

L.and under food crops (percent) 

Percent of cropped area 
Local maize, pure stand 
Local maize and beans 
Local maize and peanuts 
Hybrid maize 
Hybrid maize and beans 
Hybrid maize and peanuts 
Sorghum or millet 
Finger millet 
Cassava 
Tobacco 
SONY sugar 
Othersugar 

Sample size 


Long-Rain Season Short-Rain Season 

New Sugar Nonsugar New Sugar Nonsugar 
Entrants Farmers Farmers Entrants Farmers Farmers 

5.0 5.0 3.7 5.0 5.0 3.7 

7.4 10.1 8.8 4.2 5.5 5.3 
(3.3) (0.() (5.5) 11.71 (3.01 (3.1) 

5.8 7.5 0.0 3.8 4.8 4.6 
12.3) 14.01 (3.8) 11.01 12.5) (2.0) 

51.7" (10.o.& 50.0" 54. 1" o4.7"' 45.7' 
(28.21 128.3) (2Q.0) (31.21 (28.4) 127.9) 
30.4' 30.0" 52. 1' 32.9Q' 28.8 , 45.01' 

(24.81 123.0) (28.8) (24.2) (1Q.71 127.7) 

I1.Q 10.4 24.Q 33.3 21.7 55.1 
3.7 3.2 5.1 1.Q 2.4 4.4 
4.2 5.3 8.1 n.a. t.a. n.a. 

11.4 ).1 7.7 Q.4 8.7 12.9 
2.7 2.9 3.1 3.5 1.5 2.7 
2.7 2.9 3.3 ti.a. n.a. n.a. 

10.0 8.4 10.0 0.8 3.3 8.5 
0.7 1.0 0.5 1.1 0.0 0.0 
2.7 3.1 o.0 2.3 1.0 2.9 
0.0 0.1 0.2 n.a. n.a. na. 

45.5 47.9 0.0 43.3 48.9 0.0 
0.1 0.0 0.0 n.a. na. n.a. 
40 132 231 40 132 231 

Source: International Food Policy Research Institute, "Survey 1984 95," South Nyanza, Kenya. 
Notes: The long-rain season is fron Febrmatv to May; the short.rin season is from October to December. 

Numbers in parentheses arc standard deviations. All variables are evaluated at the sample mean. 
Estimates of crop area exclude fallow, pasture, and wooded areas. Muiticropped plots are counted 

once. Only edible crop!, are included in food crops, although the yield may be sold for cash. Summation 
of individual crops will be greater than the mean percent of land under food crops because multicropped 
plots are counted more than once. 

Tobacco is only planted during the long rains, and no new sugar plots are planted during the short rains. 
The ttest comparison of sugar farmers and new entrants indicates p. 0.05. 
The I-test comparison of sugar farmers and nonsugar farmers indicates p 0.05. 
The t-test comparison of nonsugar farmers and new entrants indicates p. 0.05. 

crops alone are considered, they have per-
centages similar to sugar farmers. From this 
result, it can be deduced that they are ac-
tively engaged in cash crop production, al-
though they have not yet received payment 
for sugar. 

When specific crops are examined (Table 
4), tnle greater emphasis on food crops is 
apparent for nonsugar farmers. More than 
50 percent of their cultivated land isunder 
maize in both seasons compared to approx-
imately 30 percent for sugar farmers. Further-
more, nonsugar farmers grow significantly 
more sorghum, millet, anC cassava, crops 

associated with more traditional diets in the 
region. Another potentially important factor 
that may have affected the extent of planting 
of sorghum, millet, and cassava by more 
risk-averse nonsugar farmers in 1984 was 
the early reporting of the severe drought in 
eastern Africa, although, as already men
tioned, the drought turned out to be less 
severe in South Nyanza. 

Maize clearly dominates the cropping 
pattern for nonsugar farmers. Table 5 sum
marizes the pure-stand maize production for 
those households from which data were ob
tained. The total household farm area de
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Table 5-Production characteristics of local and hybrid maize and sugarcane
by agricultural households, long-rain season, 1984/85 

Crop Data 

Local maize"
 
Sample size 

Total area (hectai es) 


Yield (kilograms per hectare) 

Amount sold (kilograms per hectare) 

Percent of production kept for
 
own consumption 


lybrid maize"
 
Sample size 


Total area Ihectares) 

Yield (kilograms per hectare) 

Amount sold (kilograms per hectare) 

Percent of production kept for
 
own consumption" 


Contracted sugarcane"
Sample size 

Total area (hectares) 

Yield (tons [-rhectare)' 

Amount sold Ikilograms per hectare) 
Percent of production kept for 
own consumption 

New 
Entrants 

27 
0.4 
(0.5) 


062.7 
(1,103.0) 

101.1 
(358.2) 

89.5 


19 


0.4 
(0.7) 


876.2 
(678.4) 

124.1 
(203.8) 

85.8 


42 
0.9 


no harvest yet 
......
 

0.0 

Sugar Nonsugar 
Farmers Farmers 

102 183 
0.7 0.8 
(0.7) (0.9)
 

864.2 845.2 
(562.0) 1661.01 

74.1 85.9
 
(180.4) (225.4) 

01.4 89.8 

54 76
 

0.4 0.3 
(0.8) (0.5)
 

990.8 987.5 
(714.9) (949.8) 

117.4 127,8 
(318.2) 1328.0) 

88.2 87.1 

139 232
 
1.7 ...
 

106.0 ... 

0.0 0.0 

Source: International Food Policy Research Institute, "Survey 1084/85," South Nyanza, Kenya.

Note: Maize is grown exclusively in these plots; no intercropped dlots are included. The numbers in parentheses
 

are standard deviations.
 
Plots with single stand crops tend to be larger than mixed-crop plots. Areas here will differ from those in Table 4.
 
Some of the crops in storage may be sold at a later (late.
 
The sugarcane yield only includes the plant crop for I184. 

voted to single-stand local and hybrid maize 
tends to be small, ranging from 0.3 to 0.8 
hectare. For sugar farmers, a larger parcel
of land, on average, isallocated to the major
cash crop, sugarcane. The average area of 
1.7 hectares for sugarcane isabout two-and 
a-half to four times larger than the standard 
maize area. 

What isstriking from these data are the 
similarities in food-crop production among
different types of households. Maize yields 
are lower than would be expected in,a nor-
mal rainfall year. The shortfall in production 
can be partly explained by the reduced and 

badly timed rainfall. Yields are similar for 
both hybrid and local varieties suggesting
little additional advantage in using the 
purchased hybrid varieties, although it is 
difficult to know what additional effect the 
adverse climatic conditions had on the per
formance of hybrid maize. Most of the maize, 
both local and hybrid, iskept for home con
sumption, suggesting that food security is a 
major household concern. 

Adverse climatic conditions are but one 
reason for low yields. Overall use of inputs 
islow. Table 6 shows the average utilization 
of fertilizer per hectare for the major food 
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Table 6-Fertilizer use by crop, long-rain season, 1984/85 

Mean 
Fertilizer Mean 

Total Area Total Use/Hectare Fertilizer 
Under Fertilizer of Total Use/Area

Crop Production' Area Fertilized Use Crop Area Fertilized 

(hectares) (percent) (kilograms) (kilograms/hectare) 

Local maize 298 3 1.0 50 0.18 18.7 
Hybrid maize 144 21 14.6 248 1.07 11.8 
Sorghum 108 2 1.0 67 0.02 33.5 
Peanuts 80 I 1.3 35 0.44 35.0 
Tobacco 27 19 70.0 2,038 75.50 108.0 
Sugar 251 226 00.0 38,602 154.80 170.8 

Source: International Food Policy Research Institute, "Survey 184/85," South Nyanza, Kenya."Area is based on estimates for sample housfinHl, only. 

crops and cash crops. The average amount (0. 18 to 0.62 kilograms, depending on the 
of fertilizer used for local maize isonly 0. 18 crop). The percentage of cultivated area that 
kilogram per hectare; 84 percent of sugar isfertilized is dramatically larger for the two 
farmers and 94 percent of nonsugar farmers main cash crops: 90 percent of sugarcane 
use no inorganic fertilizer for local maize. and 70 percent of tobacco are fertilized. 

The average fertilizer use per hectare is Soil quality differences may also infiu
misleading given the large number of farm- ence the yields of various crops. Data from 
ers who use none at all. As shown in Table this survey indicate that about 64 percent 
6 for local maize, sorghum, and peanuts, of plots growing sugarcane are ranked by 
only 1-2 percent of cultivated land receives farmers as good quality soil; this is in con
any fertilizer. Where any fertilizer is used, trast o other crops where only 47 percent 
the mean amount used per hectare of fertil- of the plots are ranked as good. 
ized land is substantially different (12 to 35 Labor is the major input used for most 
kilograms, depending on the cropl from the crops. As Table 7 shovv , labor inputs differ 
average amount used on total cropped area between sugar- and nonsugar-growing 

Table 7-Total household labor and hired labor for major crops, long-rain 
season, 1984/85 

New Entrants Sugar Farmers Nonsugar Farmers 
Household Hired Housonold Hired Household Hired 

Crop Labor Labor Labor Labor Labor Labor 

(11lan-dtays/hectare) 

Local maize 145 4 147 8 148 8 
Hybrid maize 104 4 110 22 188 15 
Sorghum 109 2 161 5 1609 6 
Peanuts 215 2 191 7 106 18 
Beans 127 I I ItI 147 13
 
Tobacco 211 2 340 40 419 10 
Sugar" t0(, 50 90 32 906 31 
Total man-days per 

hectare (all crops) 1,080 65 1,159 125 1,363 101 

Source: International Food Policy Research Institute, "Survey 1984/,5," South Nyanza, Kenya. 
Notes: One man-day equals eight hours. Child labor equals one-hall adult labor. 

Sugar includes contract and noncontract sugar. It is not restricted to the long-rain period. 
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households. For local maize, sorghum, and 
peanuts, the amount of household and hired 
labor is similar. However, for hybrid maize 
and tobacco (crops commonly thought of as 
cash crops), the sugar househols consis. 
tently use lPss household and iatal labor per
hectare but about 25 percent more tV:red 
labor than nonsugar farmers. 

Many of the functions required for sugar-
cane production are carried out by the fac-
tory at a cost to the farmer. The charges for 
each of these services are listed in Table 8. 
Weeding and harvesting of the plant crop 
accounted for 1,5 10 Kenyan shillings IKSh I, 
most of v,.itch was the cost of factory-pro-
vided wage labor. At a I Q80 wage rate of 
KSh 12 per day, this amounts to 120 days
of hired labor per hectare generated as a 
result of sugarcane production. Thus the 
total demand for wage labor by sugar pro
ducers is 32 days of labor per hectare hired 
directly by the farmer and 120 days of occa 
sional labor provided and charged for by the 
factory. The amount of factory-provided 
labor implies that wageearning oppor 
tunities for the landless in the area served 
by the sugar scheme are substantial. 

For each of the food crops, the allocation 
of household labor is much higher than that 
shown for sugarcane (Table 7). A 24-month 
plant crop cycle for sugarcane requires 
about 90 days of household labor. A similar 
24-month c/cle of four maize crops would 
require 510 clays of household labor. The 
level of household labor in sugar larming is 
low due to the mechanized nature of ttie 
outgro~vers' program. Because niny tasks, 
such as land clearing, planting, and har vest 
ing, are done by the factory, the need for 
household labor is substantially reduced. If 
these tasks were not mechanizcd or not 
done by the factory, household labor input 
would have to be about 50 percent higher 
than it currently is.'' 

Household labor in most cases is not 
fungible between the sugarcane crop and 
food crops; women are responsible for many 
of the tasks involved in producing food 

crops, whereas men have responsibility for 
the cash crops. 12 The amount of household, 
hired, and total labor going into the major
food crops is virtually identical across the 
different agricultural households. Although 
the study does not have agricultural labor 
data disaggregated by gender, information 
was collected on time allocation patterns 
for women. As shown in Table Q, the amount 
of time spent in all farming tasks, excluding 
sugar, is similar for women from sugar and 
nonsugar-producing households. Moreover, 
women from sugar-producing households 
do not, on average, provide in uch labor for 
the sugarcane crop. 

Sugarcane Production Costs,
Yields, and Income 

Kenya became se!f sufficient in sugar for 
the first time in 107Q. In 1980 and 1981, 
there was a small exportable lurplus of 
sugar. However, by the mid- 19 80s, Kenya 
was again unable to meet the domestic 
demand for sugar. The current goal of tile 
Kenyan government is to increase sugar pro
duction to at least cover domestic needs. 

Smallholders are the primary '.-,urce of 
sugarcane in Kenya. Small-farmer production 
of sugarcane increased from 30.2 percent 
of total supplies in 1970 to 44.4 percent in 
IQ)80. It is expected that the prominent role 
of the small farmer in sugarcarie production 
will continue. 

Most of the sugarcane production occurs 
in the Lake Victoria Basin area in Western 
and Nyanza provinces. The SONY factory, 
the newest sugar factory in Kenya, is located 
in the South Nyanza district of Nyanza Prov
ince, and has been in operation since 1978. 

When the SONY factory was first built, 
2,500 hectares were acquired from local 
farmers to provide factory-owned land for 
sugar production. These 2,500 hectares 
compose what is called the nucleus area of 
the sugar estate. In addition, the factory has 
developed an outgrowers' program where 

[or esibnate, of average lahot r. dlrrtui ln(- 1(r itnechanietd nl iztlt 
Replt)lic o(tKenya, 

loh ,Iltdcd mlgarC wll ( ulhivation, sec 
.oil of Ai.sii Nairobi: ( IovI-rohllintl Fintier, 1982.,


t" preparation for food crops, which is typically done by men 
The one exception i, landi in the household. 
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Table 8-Summary of the costs of factory inputs per hectare of sugarcane, 
by task 

Sample Excluding Those 
T talSample Who Had Zero Input Cost 

Number Number 
Task Cost of Plots Cost of Plots 

IKsh) IKshl 

Clearingland 848 180 i,020 157 
Survey 
Grading 

48 
10 

188 
184 

50 
240 

180 
8 

Plowing 623 IQl 657 181 
Harrowing 44 175 586 13 
Furrowing 154 192 170 174 
Intercultivation 50 184 329 28 
Seed 1,571 188 1,604 184 
Planting 19 184 354 10 
Fertilizer 

Plant crop 1,058 177 1,232 152 
Ratoon I 745 87 887 73 
Ratoon 2 411 42 785 22 

Pesticide 
Plant crop 8 182 306 5 
Ratoon 1 19 87 0 ... 
Ratoon 2 0 42 0 

Weeding 
Plant crop 176 183 895 36 
Ratoon 1 101 87 516. 17 
Ratoon 2 327 43 1,004 14 

Harvesting 
Plant crop 1,340 174 1,371 170 
Ratoon I 77Q 85 860 77 
Rkoon 2 702 42 757 39 

Transportation 
Plant crop 3,042 174 4,132 166 
Ratoon I 2,300 85 2,539 77 
Ratoon 2 2,324 42 2,440 40 

Administration 
Plant crop 624 174 642 1609 
Ratoon I 429 85 480 76 
Ratoon 2 388 42 417 30 

Interest 
Plant crop 1,110 174 1,143 1609 
Ratoon 1 282 85 311 77 
Ratoon 2 151 43 202 32 

Other 
Plant crop 301 178 013 105 
Ratoon I 359 P6 030 49 
Ratoon 2 112 42 364 13 

Total cost of factory 
inputs per heclare 
Plant crop 12,031 174 ... 

IRatoon I 5,030 85 ... ... 
Ratoon 2 t,100 '12 ... ... 

Source: International Vhod Ptlicy Research Institute, "Survey 1084/85," South Nyanza, Kenya. 
Note: 1980 is utcd as tle hawe year. 
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Table 9-Time allocation of women 

Hours AwayWomen in ActivityGroup From Home' Weeding' 

New entrants 
N 193 3.7 1.4 

Sugar farmers
N -752 3.5 1.1 

Nonsugar farmers
 
N 1,156 
 3.5 1.3 

Merchants 
N lo 1.1 0.1 

Wage earners 
N 62 2.2 0.8 


Landless
 
N 160 2.5 0.5 

Sample mean
N 2,429 3.3 1.1 

Source: International Food 

Total 
Farming

Excluding Child 
Sugar' Careb Sugar' 

(hours/day) 

3.3 2.0 0.2 

3.2 1.8 0.2 

3.3 1.9 0.0 

0.7 1.2 0.0 

2.1 1.5 0.1 

1.8 1.4 0.2 

3.0 L.t 0.1 

Policy Research Institute, "Survey 1984/85," South Nyanza, Kenya.Notes: Time allocation data are based on recall of time spent on the previous day's activities. Recall was reporteda maximum of four times, and allfour rounds were averaged. N equals number of observations.Women intagricultural households spent signifi-antly more time on iis activity at the 0.05 levi i than women
in other types of households.

New entrants and nonsutgar farmers spent significantly more time on this activity at tie 0.05 level than merchants.Sugar fartners spent si tnificantly more till, at the 0.05 level than nonsugar fartmers. 

farmers produce sugarcane and sell the com-
moditv directly to the factory. Currently,
6,000 hectares are cultivated under the out-
growers' program. 

The outgrowers' program at SONY is 
similar to outgrowers' programs in other 
sugar schemes throughout Kenya. Farmers 
are under contract to the factory, which 
agrees to purchase sugarcane from the out-
growers at the price prevailing at the time 
of harvest. 

The normal cycle for sugarcane in the 
SONY area involves a plant crop and two 
ratoon crops. The time between planting
and harvet is 22.24 months for the plant 
crop and 18-19 months for each ratoon. 

For a fee, the factory provides a variety
of services to the farmer. Typically, the fac-
tory will survey the farmland to identify the 
acreage most suitable for sugarcane produc-
tion. In addition, the factory may also clear 
the brush, prepare the land, provide seed 
and fertilizer, plow, weed, cut the carte, 3nd 
transport the final crop. The extent to which 

the factory provides these services varies 
depending on the individual needs of the 
farmer and the availability of inputs from 
the factory. Since 1983, the SONY factory
has implemented the "self-development" 
scheme, which requires the farmer to pro
vide agreater proportion of the crop inputs.
For example, new farmers wishing to par
ticipate in the outgrowers' program now 
have to clear the land themselves or have 
a cleared plot of land available. So, while 
the factory has historically supplied most of 
the crop inputs, this pattern has been chang
ing in recent years. The charge for each of 
the factory-provided services includes an in
terest charge applied to each service and an 
administrative levy, which isdeducted from 
the final payment for the sugarcane crop. A 
description of the cost of factory inputs is 
provided in Table 8. The oerwhelming por
tion of sugar crop inputs are supplied by the 
factory at a ratio of approximately 10: 1. 

Table 10 summarizes cost, t3 yields, and 
income per hectare for each of the three 

All cost information is in constant Kenyan shillings using 1980 as a base year. 
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Table I0-Summary of sugar yield, income, and inputs per hectare, by 

harvest, 1978-84 

Yield/Income/Inputs 

Yield per hectare (metric tons) 
Total cost of factory inputs per 

hectare (KSh1 
Total cost of contract inputs 

per hectare (KSh) 
Total number of days offawily 

labor' 
Total net incomne per hectare 

(KShl 
Total net income per hectare per 

month (KSh( 
Ratio of factory inputs togross 

returns per hectare 
Total net incone per hectare per 

day of family labor IK~h) 
Total net income per he,.are per 

estimated (lays of family labor' 
(KShi 


Sample size (number of plots) 

Plant Crop Ratoon I Ratoon 2 

103 3 54 

12,031 5,030 4,400 

1,097 51Q 469 

88 68 83 

4,316 4,517 4,506 

176 231 237 

0.74 0.47 0.49 

40 66 54 

59 84 83 
175 86 42 

Source: Hecords provided by the South Nyanza Sugar Company.
 
Notes: All cost data are in real terms in Kenyan shillings; 0)80 is the base year.
 
"The average number of family (jays is imputed forhousehold.- with missing labor data. 
"Number of labor days is based on Government of Kenya labor estimates (see Kenya, .oilsof kisiiINairobi: 
Government Printer, 1521). 

harvests. The total cost of factory inputs for 
the plant crop is approximately two-and-
one-half times the input charges for the ra-
loon crops. Two factors account for this 
dramatic difference in input costs. First, 
many of the factory charges are on a one-
time basis only, land clearing, surveying, 
grading, plowing, harrowing, furrowing, in-
tercultivation, seed cane, and planting, for 
example. The cost of these inputs and ser-
vices are recouped from the first harvest." 
Second, yields generally decrease between 
the first, second, and thir-d harvests; thus, 
the cost of any input that is based on ton-
nage-such as harvesting or transportation--
decreases from the first to the third iarvest. 

This pattern of decreasing yields iscon-
sistent with data from the sugar factory man-
agement. For a well-maintained crop, the 
factory expects to see a 15 percent decrease 
in yield between plant crop and first ratoon 

and an additional 15 percent decrease be
tween the first and the second ratoon. The 
data in Table 10, however, show a40 per
cent decrease in yield between the plant 
crop and the first ratoon-higher than the 
yield decreases seen on the factory expert
mental plots. The low yields in the first ra
loon crop may be due to anumber of factors, 
including suboptimal use of fertilizer. Yielde 
on the plant crop may not be affected by 
inadequate fertilizer use, but the yields on 
ratoons will be substantially less if fertilizer 
isnot applied.15 

It may seem surprising that farmers use 
less fertilizer than isoptimal given that fer
tilizer is usually available from the factory. 
The choice to use it is left entirely up to 
the farmers, however. In addition, there 
were periods in late 1983 and 1984 when 
fertilizer was not readily available from the 
facto y. 

lIn some cases, the factory splits the charge forland clearing between the plant crop and first ratoon. 
15 Based on data provided by SONY Factory, Agronomy Section, Kenya, 1985. 
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The net income per hectare is fairly
stable across the three harvests despite the 
large drop in yields. This is due prirnarily 
to the concurrent decrease in total costs of 
inputs per hectare. The ratio of factory in-
puts to gross income decreases from 0.74 
for the plant crop to 0.47 and 0.49 for the 
ratoon crops. 

The net income per hectare per month 
of production arid the net income per hec-
tare per day of family labor are positive for 
each of the three harvests. The daily agricul-
tural wage rate in the area during the study
period was approximately KSh 16, or KSh 
12 in 1980 figures. Data in Table 10 show 
that the returns to household labor from 
sugarcane using 180 shillings are four to 
five times higher than tile daily agricultural 
wage -ate. Similar, although higher, net re-
turns to household labor are obtained if the 
government's estimate of average family
labor for stugarcane production is u-;-l. 

The data in Table 10 indicate that, on 
average, sugar farnrers are earning a return 
to family labor that issubstantially better 
than an equivalent time spent as allagricul
rural wage labo, er. However, these aggre 
gate data mask yea>to year variations in 
yields and income. Table I I presents input, 
yield, and income information broken down 
by year of planting: late 1979 and I Q8( 
were particularly bad * for piantingDeriods 
because of the limited rainfall in the area. 
These adverse cliiratic conditions aflected 
yields, which in turn influenced income. 
The net returns per-hect ,ie pet day of family
labor for 1979 and 1980 were lower than 
normal but still twice the daily agricultural 
wage rate. The significant increase in net 
income between IQ80 and IN8 1plantings 
are due to an increase in yield, an increase 
in the cane price, arid a decrease in cost of 
factory inputs. 

The majority of farmers in the outgrow-
ers' program are not experiencing losses; 
91.8 percent of the saimple received some 

the random 

positive income. However, the percentage 
of farmers with losses varies by year, with 
a high of 20 percent for the 1982 harvest 
and a low of 7 percent [or the 19)84 harvest. 
Most farmers in the sample-3.4 percent
remain in the outgrowers' program." , Even 
farmers who have one debit crop usually
i'emain and go on to achieve a positive in
come from subsequent sugar crops.

There is no significant difference in 
ether yieldt or income between smaller and 
lar:er tarrers. I The results presented in 
Table 10 indicate that tile net returns per
hectare of land and tile net returns per hec. 
tare per day of family labor are positive and 
stable across the three harvests. In addition, 
the net returns to family labor are signifi
cantly higher ;han the daily wage rate for 
agricultural labor. This may seem surprising
given the volatility in the world price of 
sugar during thie period 1979-84. However, 
the government of Kenya has adopted a pro
tectionist policy with regard to prices paid 
for sugarcane. Since 197o, there has been 
a consistent increase in both the nonrina 
and real price paid to smallholders for sugar
cane. If the government had used tile world 
price of suigar as a benchmark for establish
ing the producer cane price, the profitability 
Of sugarcane production in Kenya would be 
vcry different. A reanalysis of the data from 
Table 10 usin the average International 
Sugar Agreement price for 197Q-84, shows 
that in three out of the five years, net returns 
to arid and labor would have been negative.
The current sugarcane pricing policy has 
worked to the advantage of the sugar pro
ducer. This is most likely a major reason 
why 93.4 percent of the study plots planted 
with sugarcane have rernained inthe out
growers' program. 

National data suggest that sugarcane is 
replacing maize on most of the plots that 
are now in the outgrowers' scheme. ' Data 
from tthe present study support this conclu
sion; 95.2 percent of the plots now used 

honsample ofl.riicis we, i.. Nom contract identification rnumbers giveno ' tarrtlllupon signing
a contract. Some of htee farmer, dropped out ofrht ,cheme.
i; See EileenL. Kennt.dy ind Bruce C(oill, "A Sugarcam e Outgrowers' Schwre in Kenya: 
 the Case of SONY,"
International Food Policy Research Im iture, Wash ingron, D.C., ebiruary l,87 limmeographed). 
" Republic of Kenya, Ntional Iod PohIdv Paper. 
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Table I I -Summary of yield and income from sugar, by harvest and by year 
of planting, 1978-82 

Total Net 

Year ofPlanting 
Yield/

Hectare 
Number 
ofPlots 

Income/
Hectare 

(metric tons) 
1978 

Halvest I 112 33 4,005 
Harvest 2 62 31 4,021 
Harvest 3 56 26 4,354 

1979 
Harvest I 98 28 2,146 
Harvest 2 67 24 4,724 
Harvest 3 50 14 4,551 

1980, 
Harvest 1 88 35 2,485 
Harvest 2 60 29 4,783 
Harvest 3 57 2 6,185 

1981 
Harvest I 109 22 0,370 
Harvest 2 54 2 5,894 
Harvest 3 n.a. n.a. n.a. 

1982 
Harvest I 106 53 5,775 
Harvest 2 n.a. n.a. n.a. 
Harvest 3 n.a. n.a. n.a. 

Total Net Income/
 
Hectare/Day of
 

Family Labor
 

( 980 KSh) 

46 
59 
52 

24 
69 
55 

28 
70 
75 

72 
87 

ri.a. 

64 
n.a. 
n.a. 

Source: International Food Policy Research Institute, "Survey 1984/85," South Nyanza, Kenya. 
Notes: All income is in real terms, using 1980 as a base year. n.a. indicates not available. 
' 1980 was a drought year. 

for sugarcane were planted in maize imme-
diately prior to the outgrowers' scheme. 
Moreover, 57.1 percent of the study farmers 
in the outgrowers' scheme indicated that 
they have decreased the amount of land de-
voted to food crop production since they 
joined the program. However, the absolute 
area planted in food crops isalmost identical 
for sugar arid nonsugar producers. While it 
appears that subsistence production of basic 
staples has not been affected by sugar pro-
duction, the amount of marketed surplus, 
particularly of maize, has probably de-
creased. This apparent food crop-cash crop 
trade-3ff could potentially affect local and 
national food availability, 

Comparative Analysis of 
Food Crops Versus Sugar 

The data on sugarcane yields and returns 
suggest that sugar production is profitable 
for the small farmer. Here the net returns 

to land and labor for alternative crops are 
analyzed with specific focus on maize be
cause this appears to be the crop competing 
most heavily with sugarcane. 

In Table 12 net returns for maize and 
sugar are compared. Because the cost data 
on sugar reflect a multiyear period and were 
all converted to 1980 figures, all cost infor
mation ipthis section is also presented in 
1980 shillings. The sugar crop planted in 
1982 and harvested in 1984 is compared 
to the maize crop harvested in 1984. The 
total net returns per hectare of land are 
similar for sugar and maize. However, given 
the significantly lower household labor 
input into sugar, the net income per hectare 
per day of family labor isdramatically higher 
for sugarcane (KSh 64) than for maize (KSh 
10). The returns per day of family labor 
from sugar are substantially above the daily
agricultural wage rate of KSh 12 at the 1980 
rate, but for the actual 1Q84 returns to labor 
from maize, the opposite is true. The aver
age return per day of family labor is lower 
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Table 12-Net returns for sugar and local maize, 1984 

Income/Labor 

Total net income per hectare 
Number of days of family labor 

per hectare for24 months 
Total net income per hectare 

per day of family labor 
Total net income per hectare 

per month 

Sugar 
1982 Planting/
1984 Harvest 

5,775 

00 

t)4.0 

241 


Local Maize 
- Based on a 

Based on 1984 Hypothetical
Actual Yield Medium Yield 

)KSh 1801 
4,q88 9,920 

510 510 

0.8 10.5 

208 413 

International Food Policy Research Institute, "Survey 1084/85," South Nyanza, Kenya.Notes: 1Q80 is used as the base year for all cost calculations for sugar and maize. All cost data are in constantKenyan shillings, rounded to the nearest shilling.
Income Calculations are based on [ticassumption that there are four maize harvests in a two-yearperiod, labor days are an average of household labor inputs inthre long and short-rain seasons. 

Source: 

A mnedium yield is about 2,000 kilograms 

than the agricultural wage rate. If the re-
turns to labor for a medium-yield harvest 
are compared, the average return per day 
of family labor for maize is above Lhe average 
agricultural wage rate. 

The net returns per hectare per month 
are similar for maize and sugar. This compar-
ison is based on the assumption that during 
the 24-tmonth period in which the sugar-
cane plant crop is in the ground, the farmer 
has the equivalent of four maize harvests, 

because the comparison in Table 12 is 
somewhat distorted in that a drought maize 

per hectare. 

crop is compared to a nondrought sugar 
crop, the data are reanalyzed to compare a 
drought sugar crop (1980 planting year) to 
the current 1984 drought maize crop (Table 
13). " The net income per hectare is now 
substantially less for sugarcane than for 
maize. However, even with the lower in
come per hectare for sugar, the returns per 
day of family labor are still higher for sugar
cane than for maize. The returns to house
hold labor for the sugar crop are still above 
the daily agricultural wage rate and the re
turns to household labor for sugar are still 

Table 13-Net returns for a drought-year sugarcane crop, 1980, compared
with a drought-year maize crop, 1984 

Income/Labor 

l'otal
net income per hectare 
Nurber of days of family labor 

per heciare for 24 months 
Tolal net income per hectare 

per day of family labor 
Total net income per hectare 

per month 

Sugar Based on 
1980 Planting,
1982 Harvest 

Local Maize 
Based on 1984
Actual Yield 

lKSh I080) 
2,485 4,988 

90 510 

27.60 0.80 

103.50 208.00 

Source: International Food Policy Research Institute, "Survey 1984/85," South Nyanza, Kenya.
Note: Figures for sugarcane are based on the plant crop only, not on the ratoor, crops. 

J Drought will have the most disastrous effects on sugar in the early months alter planting. 
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three times higher than for maize. 
Because sugarcane production data are 

available for 1980-84, it is possible to cap-
ture the interyear variation in yields and 
incomes. In order to capture tile same in-
teryear variation in maize returns, maize is 
analyzed for the period 1980-84 (Table 14). 
Given the climatic conditions, it is assumed 
that yields per hectare were average (2,000 
kilograms per hectare) for 1981-83 and low 
for 1980 and 1984.2 o 

The analysis presented thus far has been 
based on the official producer prices of the 
government of Kenya. Much of the maize 
in the project area is traded in small quan 
tities and sold for the prevailing market 
price. Table 14 also compares the official 
trading price to the high, low, and average 
trading prices in the local market. The local 
market price data werc collected as a 
routine part of the survey every two weeks 
for the period June I084 to March 1085 
and deflated to 1080 prices. Not surpris-
ingly, given that 1984 was a drought year, 
there is a fair degtee of volatility in the 
average trading price in the local market 
(more than a twofold difference between 
high and low maize prices for 1 84). 

Table 14 also reexamines the gross mar
gins using local market prices. In contrast 
to Table 12, if all the maize produced by 
the household were traded at the average 
market price, the net return per hectare for 
maize would be higher than for sugar. This 
finding is somewhat unusual. In many parts 
of the world, returns to land for supazir are 
substantially higher than for maize. Two fac
tors account for the superior profitability of 
maize per hectare compared to sugarcane. 
First, the growing period for sugarcane is 
long, averaging 22-24 months for the plant 
crop and 18- 10 months for the ratoon crops. 
Second, the bimodal pattern of distribution 
of rain makes it possible to have two maize 
harvests during a 12-month period. These 
two factors combine to make returns per 
hectare for maize quite attractive in the pro
ject area. However, the returns per house
hold day of labor are still superior for sugar 
compared to maize for the muitiyear period. 

The analyse. presented in Tables 12 to 
14 are fati'ly robust. Regardless of whether 
sugarcane is compared to actual maize yields 
for 1084, a five-year average for 1980-84, 
or a (ItLought year for maie, returns to 
household labor are in all cases substantially 

Table 14--Comparison of returns to land and household labor for maize and 
sugarcane, 1980-84 

Returns 

Average net income per hectare IKSh 
Number of days of family labor per 

hectare 
Net income per hectare per day oi 

household la)or IKSh) 
Total net income per month IKSh 

Maize, 1980-84' 

Sugar
1980-84 

Official 
Price Low 

Unofficial Price 
High Average 

4,648" 7,006 7,738 I0,08 1,600 

Q0 510 510 510 510 

52 16 15 30 23 
194 333 322 833 484 

Source: International Food Policy Research Institute, "Survey IQ84/85," South Nyanza, Kenya.
 
Notes: All income calculations are converted to i080 shillings and rounded to the nearest shilling.

"Maize figures are based on average yields of 2,000 kilograms per hectare for 1081 83 and on low yields for
 
1980 and I934.
 
"'his is the weighted average of plant and ratoon crols for 1980 84.
 

2) 1084 actual production data were used to reflect low 'ields per hectare. Average yield estimates for maize 

were based on government of Kenya data. These yield estimates may overstate actual maize yields in nondrought 
years. 
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higher than those for maize. Similarly, for 
maize, regardless of the method of analysis, 
returns to land are greater than or equal to 
returns to land for sugar. 

At this time in South Nyanza, labor is 
more of a constraint to production than land. 
Presumably households will want to op-

timize returns per day of family labor. In 
this respect sugarcane production is quite
attractive. In the longer term, with current 
rates of population growth and migration 
into the area, land may become more con
strained. Returns to land for cropping alter
natives will then be more important. 
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4 
INCOME AND EXPENDITURE
 

Proponents of a strategy advocating the 
commercialization of agriculture have as-
sumed that incomes of farmers would in-
crease if they switched all or part of their 
land to cash crop production. Afthough 
higher income is only one of a series of 
household objectives, it is clearly an impor-
tant one. This chapter examines the effects 
of sugarcane production on income and ex-
penditure patterns, 

Table 15 shows the distribution of in-
come and total expenditures per capita 
among the study households. Keeping in 
mind that 1984 was a year w:th lower rain-
fall than normal, incomes of households in 
the community may also be lower. One 
would expect, however, that agricultural 
households-sugar- and nonsugar-produc-
ing-would have been affected equally by 
the poor climatic conditions. Moreover, the 
main interest in this study is the comparison 
of relative incomes across groups; lower-
than-usual absolute incomes are not a major 
concern for the comparison, 

Sugar farmers have significantly higher 
incomes per capita than either nonsugar 

farmers or the landless. Since the new en
trats to the sugar scheme have yet to re
ceive payment for a sugar crop, their incomes 
per capita are similar to those of nonsugar 
farmers. 

A similar pattern emerges for most 
groups when total expenditures per capita 
are used as a proxy for income. Expendi
tures per capita are higher (although not 
significantly so) for sugar farmers compared 
with new entrants or the nonsugar-growing 
households. However, there is a marked dif
ference-almost twofold-between income 
per capita and expenditure per capita for 
the merchant households. This implies a 
gross underreporting of incomes by the mer
chant group, which is not surprising given 
that merchants' nonagricultural income is 
likely to be taxed. There is, therefore, an 
incentive to underreport actual income. The 
same may be true for landless households 
with a high proportion of wage income. 

Table 16 presents a breakdown of in
come per capita by source. There are several 
items to note: first, all of the agricultural 
households have significantly higher in-

Table 15-Total annual income and expenditures per capita, by activity group, 
1984/85 

ActivityGroup 

Newentrants 
Farmers with sugar income 
Nonsugar farmers 
Merchant 
Wage earners 
Landless 
Total sample mean 

Mean Mean Total Sample 
Income Expenditures Size 

JKSh) 

1,956 
2,591-

2,454 
2,756 

42 
139 

1,924 2,595 231 
2,209 
2,037 

4 ,17 7b 
2,183 

29 
18 

1,290 1,963 43 
2,077 2,648 502 

Source: International Food Policy Research Inslitute, "Survey 1984/85," South Nyanza, Kenya.
Notes: 	 Total income includes marketed agricultural income, agricultural production used for own consumption,

and nonfarm income. Total expenditures include all expenditures on food (purchased and home produced) 
and on nonfood items. KSh 16 U.S. $1.00. 

a Farmers with sugar income have significantly higher income than nonsugar farmers and landless at the 0.05 level. 
b Merchants have significantly higher expenditures than any other group at the 0.05 level. 
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Table 16-Mean annual income per capita per year, by source for activity 
groups, 1984/85 

Agricultural Income Per Capita Percent ofFemale-
Used for Own 

AltivityGroup Consumption 

IKSh) (percent) 

Newentrants 728' 37 
Sugar farmers 748" 29 
Nonsugar farmers 822' 43 
Merchants 51 2 
Wage earners 171 8 
Landless 103 13 

Total sample 
mean 669 32 

Nonagricultural Controlled Sample 
Marketed lrComC Income Size 

(KShj lpeicent) {(Sh) (percent) 

404 
' 

21 824 42 50.5" 4 
Q42 36 901 35 50.5 139 
393 20 709 37 58.5" 231 

17 1 2,141' 97 12.8 29 
45 
48 

2 
4 

1,821' 
1,079 

90 
83 

18.6 
37.7 

18 
,3 

482 23 920 45 50.4 502 

Source: International Food Policy Research Institute, "Survey I984/85," South Nyanza, Kenya. 
Note: KSh 16 U.S. S1.00.
" All agricultural households have significantly higher income per capita from agricultural production used for 
own consumption than other household grodps at the 0.05 level. 
, Sugar farmers have signific:ntly higher marketed agricultural income per capita than all other groups at the 
0.05 level.
 
' Merchants and wage earners have significantly higher nonfarm i'icome per capita than other groups at the 0.05
 
level.
 
"Nonsugar famers have significaitly more female-controlled income than all othlr groups except nw entrants;

all agricultural households have a greater percentage than noinagricultural households. Feriale-conlrolled income

includes nonfarm income and all agricultural income 
housenold food consumption fron own production. 

come from production used for own con-
sumption than merchant, wage earner, or 
landless households. A long-standing criti-
cism of commercial agriculture his been 
that the amount of food available for home 
consumption is drastically decreased when 
households become cash crop producers.
The data in Table 16 suggest this isnot true. 
The income per capita used for own con-
sumption is remarkably similar among the 
different types of agricultural househo!ds. 

Income from agricultural sales is signif-
icantly higher for sugar farmers than for 
either the nonsugar or the new entrant 
households. The agricultural sales income 
per capita for sugar farmers is two to two-
and-a-half times higher than that of non-
sugar farmers. Much of this difference is 
due to the income from sugar production; 
KSh 400 out of KSh 942, or approximately 
42 percent, of marketed farm income iscon-
tributed by sugarcane. 

To present this in another way, sugar
farmers earn approximately KSh 550 per 
capita more from commercial agricultural 

controlled by women, including the estimated value of 

income than nonsugar farme;'s; of this 
amount, 73 percent iscontributed by sugar.
Sugar income makes asubstantial contribu
tion to household income. 

Income from marketed surplus issimilar 
for the new entrants and nonsugar farmers. 
Nonsugar farmers have agricultural sales in
come per capita of 20 percent, and new 
entrants, 21 percent. In contrast, 36 per
cent of tntal income of sugar farmers comes 
from agricultural sales. 

Daca from Table 16 sho\ :t the per
centage of income controlled by women is 
significantly less (p, 0.05) in sugar-produc
ing than in nonsugar-producing households. 
However, given that total household income 
is higher for sugar producers, women from 
sugar-growing households control a higher 
absolute amount of income than women 
from nonsugar-producing households. All 
women in agricultural households-whether 
sugar- or nonsugar-producing-control asig
nificantly (p< 0.05) higher percentage of in
come than women from nonagricultural 
households. 
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Table 17-Annual food and nonfood expenditures per capita, by activity 
group, 1984/85 

ActivityGroup 

New entrants 
Sugar farmers 
Nonsugar farmers 
Merchants 
Wage earners 
Landless 
Sample mean 

Nonfood Food 
Average Purchased Average 
Budget Plus Own Budget 

Expenditure' Share" ProductionC Simareb 

(KSh/capita) (percentl (KSh/capital (percent) 

883 36 1,571 04 
1,166 42 1,590 58 

953 37 1,642 63 
2,824 68 1,353 32 

925 42 1,258 58 
736 37 1,227 63 

1,094 41 1,556 50 

Source: International Food Policy Res-arch Institute, "Survey 1984/85," South Nyanza, Kenya. 
Merchants have significantly higher nonfood expenditut.s than all other groups at the 0.05 level. 
Average budget shares are a percentage of total expenditures. 
No two groups are significantly different. 

Table 17 presents a breakdown of ex-
penditures per capita and average budget 
shares devoted to food and nonfood. It 
shows no significant differences in the mean 
amounts per capita spent on food among 
the different groups. At 32 percent, the av-
erage budget share allocated to food is low-
est for the merchants. Nonsugar farmers and 
new entrant households allocate approxi-
mately the same amount of their overall 
budget to food, and sugar farmers allocate 
a slightly smaller perccntage (58 percent) 
to food than other agricultural households 
(about 63 percent). 

Table 18-Annual expenditures on 

In Table 18 food expenditures are disag
gregatei by food purchased versus food con
sumed from own production. Agricultural 
households, whether sugar- or nonsugar
producing, allocate approximately the same 
proportion to food purchases. The mer
chants, the wage earners, and the landless 
obviously allocate a greater proportion of 
their food budget to food purchases because 
they have less land (or, in some cases, no 
land) on which to grow food. 

When per capita food expenditures are 
bro:.,n down into major food groups, mean 
expenditures per capita are similar among 

and shares of purchased versus own
produced food, by activity group, 1984/85 

Food Purchased 
ActivityGroup Cost 

(KSh/capita/year) 

New entrants 843 
Sugarfarmers 843 
Nonsugar farmers 820 
Merchants 1,302 
Wage earners 1,087 
Landless 1,065 
Sample mean 887 

Percent 

54 
53 
50 
96 
86 
87 
57 

Own Production ofFood 
Cost Percent 

IKSh, capita/year) 

728 46 
747 47 
822 50 

51 4 
171 14 
162 13 
669 43 

Source: International Food Policy Research Institute, "Survey 1984/85," South Nyanza, Kenya.
 
Note: Purchased and own-produced food expenditures are given as a percentage of total food expenditures.
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Table 19--Total food expenditures per capita per year and average budget
share, by major food group, 1984/85 

New Sugar Nonsugar WageMajor Groups Entrants Farmers Farmers Merchants Earners Landless Mean 

Cereals and grains (KSh/capita/yearl
Expenditures 505.0 478.0 502.0 418.0 45.0 45Q.0 485.0
Mean budget share 20.6 17.4 19.3 10.0 21.0 23.0 18.3 

Roots and tubers 
Expenditures i11.0 133.0 142.0 30.0 66.0 56.0 120.0
Mean budget share 4.5 4.8 5.6 0.7 3.0 2.9 4.5 

Pulses
 
Expenditures 100.0 106.0 
 Q1.0 27.0 29.0 28.0 84.0
Mein budget share 4.1 3.0 0.73.5 1.3 1.4 3.2 

Vegetables

Expenditures 12o.0 137.0 153.0 
 119.0 120.0 117.0 140.0
Mean budget share 5.1 5.0 5.9 2.9 5.5 5.9 5.3 

Fruits
 
Expenditures Iu6.0 73.0 75.0 24.0 37.0 56.0 
 71.0
Mean budget share 4.3 2.7 2.9 0.6 1.7 2.9 2.7 

Fish
 
Expenditures 
 01.0 97.0 07.0 85.0 91.0 97.0 96.0
Mean budget share 3.7 3.5 3.7 2.0 4.2 4.9 3.6 

Meat 
Expenditures 128.0 124.0126.0 172.0 118.0 111.0 126.0
Mean budget share 5.2 4.6 4.8 '1.0 5.4 5.7 4.8 

Milk/dairy

Expenditures 108.0 109.0 
 103.0 159.0 86.0 103.0 108.0
Mean budget share 4.4 3.9 3.9 3.8 3.9 5.2 4.1 

Fats and oils
 
Expenditures 
 84.0 83.0 72.0 104.0 69.0 75.0 78.0
Mean budget share 3.4 3.0 2.8 2.5 3.2 3.8 2.9 

Sugar
Expenditures 115.0 107.0 104.0 101.0 117.0 101.0 105.0
Mean budget share 4.7 3.9 4.0 2.4 5.4 5.1 3.9 

Source: International Food Policy Research Institute, "Survey 1984/85," South Nyanza, Kenya.
Notes: Not all food groups are included. Food expenditures per capita are rounded to the nearest shilling. Average

budget shares are a percentage of total expenditures. 

all types of households for most food groups The expenditure data presented for 
(Tabe 19). There are exceptions, however, sugar farmers in Table 20 are corroborated 
The landless spent a larger share of total by other qualitative data on expenditures.
food expenditures on cereals and grains Farmers who had completed a first contract 
than other households, and merchants a were asked to identify the major expendi
smaller share. ture categories for which sugar income was 

The distribution of nonfood expendi- used. Farmers were most likely to spend
tures per capita among major nonfood income from both the first and second sugar
budget categories is shown in Table 20. As harvests first on housing, then on school 
with food expenditures, the average budget fees.
 
share allocated to the different nonfood ex- The discussion thus far has focused
 
penditure groups are sir,ilar for most items, 
 primarily on the differences in income and 
but there are some exceptions. Merchants expenditures among different types of agri
and sugar-producing households spent a cultural households. However, nonagricul
greater absolute amount and a greater share tural households may also be affected by the 
of income on housing and education. existence of the sugar scheme. The data 
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Table 20-NDnfood expenditures per capita per year for major categories, 
by activity group, 1984/85 

Nonfood New Sugar Nonsugar Wage
Budget Items Entrants Farmers Farmers Merchants Earners Landless 

(KSh/capita/yearl
 
Housing
 

Expenditures 3 .0 135.0 30.0 617.0 50.0 63.0
 
Mean budget share .3 4.9 1.5 14.8 2.6 3.2
 

Fuel and light
 
Expenditures 80.0 90.0 98.0 202.0 161.0 164.0
 
Mean buaget share 3.3 3.3 3.8 4.8 7.4 8.4
 

Clothes 
Expenditures 127.0 163.0 132.0 224.0 187.0 102.0 
Mean budget share 5.2 5.9 5.1 5.4 8.6 5.2 

Supplies and household goods 
Expenditures 76.0 94.0 73.0 70.0 69.0 76.0 
Mean budget share 3.1 3.4 2.8 1.7 3.2 3.9 

Health expenses
Expenditures 49.0 56.0 137.0 97.0 24.0 37.0 
Mean budget share 2.0 2.0 5.3 2.3 1.1 1.9 

Public transport 
Expenditures 54.0 117.0 70.0 178.0 58.0 59.0 
Mean budget share 2.2 4.3 2.7 4.3 2.7 3.0 

Bicycles 
Expenditures 88.0 9.0 27.0 408.0 123.0 2.0 
Mean budget share 3.6 0.3 1.0 11.2 5.o 0.1 

Education 
Expenditures 71.0 93.0 70.0 145.0 67.0 43.0 
Mean budget share 2.9 3.4 2.7 3.5 3.1 2.2 

Family events 
Expenditures 26.0 35.0 38.0 66.0 13.0 36.0 
Mean budget share 1.1 1.3 1.5 1.6 0.6 1.8 

Land bought and rented 
Expenditures 7.0 5.0 4.0 1.0 0.0 0.0 
Mean budget share 0.3 0.2 0.2 - 0.I 0.0 0.0 

Livestock 
Expenditures 47.0 18.0 14.0 < 1.0 < 1.0 3.0 
Mean budget share 1.9 0.7 0.5 0.0 0.0 0.2 

Source: International Food Policy Research Institute, "Survey 1984, ti:," South Nyanza, Kenya. 
Notes: Figures are rounded to the nearest shilling. Not all expenditure categories and savings are included. 

Average budget shares are a percentage of total expenditures. 

presented indicate that sugar farmers have between the outgrowers' scheme and devel
a higher propensity to spend on nonfood opment of increased trading in the area. 
items than nonsugar households. This trans- Two components of the sugar scheme con
lates into a demand for a different mix of tribute to the growth of the trading class. 
goods and services and has an effect on mer- The first has already been mentioned
chants. Although this cannot be quantified sugar farmers spent 42 percent of their total 
from data collected in this study, there is expenditures on nonfood items. Second, the 
some indirect evidence that creation of the establishment of the factor also created a, 
sugar estate has had a positive impact on more extensive rural infrastructure. Elec
the merchant group. tricity became readily available in the local 

A survey of merchants indicates that 69 township and new roads were built. This 
percent started their business after the sugar allowed households within the catchment 
factory was built. Although this finding does area that historically had been isolated to 
not indicate causality, there isan association have access to goods and services. 

33 



It is interesting to note that 41.3 percent
of the merchants were farmers or employees 
of other businesses before becoming trad-
ers. About 45 percent of merchants employ 
two or more employees, indicating that 
laborers may also benefit from the linkage 

effects of commercialization through in
creased employment generation. Moreover, 
a sense of optimism seems to prevail among 
this new merchant group; 92.0 percent re
sponded that they anticipated expanding 
their businesses. 
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5 
THE EFFECT OF COMMERCIAL AGRICULTURE 
ON ENERGY CONSUMPTION PATTERNS 

Income is one of the major determinants erage for 1984, stored grain was reduced 
of family food consumption. In general, as and home consumption and market supplies
income increases at least apart of the incre- were affected. 
mental earnings are spent on food. Given Calculation uf calories per capita is 
the differences in expenditures and income somewhat misleading because it does not 
noted in Chapter 4, onc *,vould expect ii:a takt: irto _ccurtit the sex and age compost
sugarcane production would have a positive lion of different types of households. A more 
effect c i the energy intake of a family, appropriate indicator of energy intake is 

In Table 21, which shows the energy calori-s per adult equivalent, which incor
intake per capita f.r each of the activity porates the specific caloric requirements for 
groups by season, however, there is no sig- each age and sex into the calculation. 22 

nificant difference among the groups for any When the energy intake per adult equiva
of the seasons. The caloric intake per capita lent is calculated (Table 22), calories are 
is almost identical for the pre- and posthar- approximately 35 percent higher than when 
vest seasons. 21Ordinarily one would expect expressed as calories per capita. Here again, 
to see an increase in energy intake in the there are no significant differences in en
postharvest season, but because yields for ergy intake among any of the different types
maize and other food crops were below av- of households. 

Table 2 1-Household energy intake per capita, by activity group and season, 
1984/85 

Season
 
Pre- Post- Harvesting/ All-Season

Activity Group Harvest Harvest Post.Harvesting' Averageb 

(kilocalories/capita/day) 

Newentrants ,778 1,798 1,934 1,869
Sugar farmers 1,711 1,03Q 1,000 1,707
Nonsugar farmers 1,031 1,592 1,844 1,700
Merchants 1,448 1,53) 1,027 1,488
Wage earners 1,800 1,984 1,794 1,961
Landless 1,481 1,005 1,043 1,567
Total sample mean 1,045 1,038 1,771 1,703 

Source: International Food Policy Research Institute, "Survey 1 84/85," South Nyanza, Kenya.
Note: No two groups are significantly differero at the 0.05 level. 
This round took place from December 1084 to February 1985 and thus spans both a harvesting ind postharvesting[eriod. 
To determine the all-season average, an average for each household is derived from ene to three 24.hour house.

hold dietary recalls. The overall average for each household is used to c',mpule a mean for the activity group. 

21In this report, all references tocalories or caloric intake refer to kilocalories.
 
22Adult equivalent calculations are bascd on the kilocalorie requirements of an adult male of 2,850.
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Table 22-Household energy intake per adult equivalent unit, by activity 
group and season, 1984/85 

Scason 
Pre- Post- Harvesting/ All-SeasonActivityGroup Harvest Harvest Post-Harvesting' Avelageb 

Ikilocalories/adult equivalent unit/day) 
Newentrants 2,745 2,561 2,932 2,822Sugar farmers 2,627 2,690 2,646 2,689Nonsugar farmers 2,524 2,602 2,814 2.669Merchants 2,241 2,394 2,548 2,281Wage earners 2,791 2,645 2,835 2,898Landless 2,338 2,672 ?,j:! 2,506Totui -,ample mean 2,544 2,620 2,740 2,657 

Source: 	 International Food Policy Reses.ch Institute, "Survey 1984/85," South Nyanza, Kenya.
Notes: 	 No two groups are significantly different at the 0.05 level. The adult equivalent unit is a method usedto convert consumption b; persons of different ages and sex to standard consumption units. The standard

for an adult nale equivalent is 2,850 kilocalories.
This round took place from December 1984 to February 1985 and thus spans both aharvesting and postharvesting

period.
To determine the all-season average, an average for each household isderived from one to three 24-hour household dietary recalls. The overall average for each household is used to compute the mean for the activity group. 

Table 	23 shows the average energy in- larger effect is due to the drought condition,
take as a percent of the requirements by in Kenya during this period. The increase 
season for each of the activity groups. The between the preharvest period and the later
overall adequacy for calories per adult equi- harvesting/postharvest season is closer to
valent for the total sample increased slightly what would ordinarily be expected: caloric 
from 89 percent to 92 percent between the adequacy changed from 89 to 96 percent. 
pre- and postharvest periods. The lack of a For the nonsugar farmers, caloric adequacy 

Table 23-Percentage of energy adequacy per adult equivalent unit, by
activity group and season, 1984/85 

Season
 
Pre- Post- Harvesting/ All-SeasonActivityGroup Harvest Harvest Post-Harvesting' Averageb 

(percent) 
New entrants 96.3 89.0 102.8 	 99.0Sugar farmers 92.2 94.4 	 92.8 94.4Nonsugar farmers 88.5 91.3 	 98.7
Merchants 78.6 84.0 	

93.6 
89.4 	 80.0Wage earners 97.9 92.8 99.5 	 101.7L.andless 	 82.0 93.8 89.8 	 87.9Total sample mean 89.3 91.9 96.1 	 93.2 

Source: International Food Policy Research Institute, "Survey 1984/85," South Nyanza, Kenya.Note: 	 An energy standard of 2,850 kilocalories per adult equivalent unit is used. The adult equivalent unit is a method used to convert the consumption of persons of different ages and sex to standard consumption
units.

This round took place from December 1984 to February 1985 and thus spans both aharvesting and postharvesting 
period. 

To determine the all-season average, an average for each household isderived from one to three 24-hour house.hold dietary recalls. Ilh overall average for each household is used to compute the mean for tie activity group. 
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steadily improved from 89 percent to 99 
percent over the three time periods. The 
all-season average for caloric adequacy is 
almost identical for sugar and nonsugar 
households. 

The mean adequacy levels presented in 
Table 23 mask the level of energy deficits 
found within the groups. Table 24 shows 
the percentage of households within each 
of the activity groups that are below 80 per-
cent of caloric adequacy per adult equiva-
lent. On average, from 33 to 41 percent of 
the 3ample households in any given round 
are below 80 percent of energy require-
ments. Caloric deficits are most prevalent 
in the preharvest period. 1 ticpercentage of 
nonsugar farmers below 80 percent of 
adequacy decreases over time, hut the per-
centage of deficit sugar farmers increases 
from 34 to 39 percent. 

It is curious that the merchant group,
which has the highest expenditure per 
capita, has (2.5 percent of its households 
below 80 percent of caloric adequacy in the 
preharvest season. The landless and the 
wage earners have a smaller percentage of 
households below the standard, even 
though both their average incomes and ex-
penditures are smaller than those in the 
merchant group. Albbough the low energy 
irtakes of the merchant households may in-
dicate a true caloric deficit, an alternative 
explanation is plausible. The activity pat-

terns of merchant household members may
be dramatically different from those of agri
cultural households. There is some indica
tion from the lime allocation data presented 
in Chapter 3 that women from merchant 
households are less physically active; for 
example, merchant women spend signifi
cantly less time in energy.intensive tasks 
like weeding and other farm activities (see 
'Fable 0). Although time allocation data were 
not collected for al! family members, it is 
reasonable to speculate that merchants have 
more sedentary lifestyles and thus reduced 
energy needs. The lower energy-intake 
levels reflected in Fables 23 and 24 may 
not signify a true caloric deficiency. 

Protein intake in the population on av
erage is above requirements (Table 25). 
Calories appear to be more limiting than 
protein. 

The energy intake of preschoolers is also 
assessed, but analyses are complicated by 
two factors. First, many children, particu
larly those in the 6- to 12-month age cate
gory, obtain a substantil amount of their 
energy intake from breast milk. Because it 
was not possible to quantify the caloric con
iribution of breast milk, children who were 
receiving any breast milk were eliminated 
from the dietary analyses. 

Second, it is usual for preschoolers to 
be fed from a common family dish. In these 
cases, the mothers or caretakers were un-

Table 24-Percentage of energy-deficient households, by activity group and 
season, 1984/85 

Households Below 80 Percent of Energy Requirements 
Pre- Post- Harvesting/ActivityGroup Harvest Harvest Post-Harvestinga 

(percent) 
New entrants .13.8 42.0 25.8
Sugar farmers 33. 35.6 38.5 
Non'ugai farmers 43.3 40.1 32.1 
Merchant!, 62.5 52.9 40.0
Wage earners 27.3 33.3 20.0 
Landless 44.1 42.3 33.3 
Total sample ean 41.5 39.7 33.5 

Source: International Food Policy Research Institute, "Survey IP)84/85," South Nyanza, Kenya.
Note: An energy standard of 2,850 kilocalories per adult equivalent unit is used. 
"This round took place trornDecember 1984 to February 1985 and thus spans both aharvestingand postharvesting 
period. 
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Table 25-Protein intake per adult equivalent unit, by activity gro: .p and 
season, 1984/85 

Protein/Adult Equivalent Unit 

Activity Group 
Pre-

Harest 
Post-

Harvest 

New entrants 98.0 3.4 
Sugar farmers 
Nonsugar farmers 

90.8 
89.8 

90. 1 
04.8 

Merchants 77.5 100.5 
Wage earners 142.5 83.5 
Landless 03.2 87.7 
rotal sample mean 94.6 95.4 

Harvestling/ All-Season 
Post-Harvesting' Average' 

(gratos) 

104.3 100.6 
100.3 101.0 
102.9 95.8 
83.0 78.9 
05.4 115.0 

112.4 00.2 
102.9 97.5 

Source: International Food Policy Research Institute, "Survey 1984/85," South Nyanza, Kenya.Notes: The adult equivalent unit is a method used to convert consumption by persons of difft-rent ages and ! "x 
to standard consumption units.

This round took place from Decertuber 184 to February 185 and thus spans a harvesting and postharvesting
period.
,'To determine the all-season average, an average for each household is derived from one to three 24-hour household dietary recalls. The overall average for each houjseho!d is used to compute the mean for the ,tivity group. 

able to quantify the amount of food eaten 
by the child at a particular meal. Because 
dietary data for this group of children were 
"incomplete," energy consumption is prob-
ably underestimated. Although the problem 
of missing dietary data was equally distrib
uted among preschoolers from various types 
of households, data for preschoolers' energy
intake are presented separately for children 
with complete data and those who ate from 
the family pot and therefore have missing
data (Table 26). 

Table 26 presents data on average en-
ergy intakes and the percentage of the re
quirements consumed by preschoolers. For 
children with complete data, the highest 
energy intake, as well as the highest caloric 
adequacy, is for preschoolers from sugar-
producing households. During the survey, 
the average caloric intake of these pre
schoolers was significantly higher than that 
of children from nonsugar farmer or landless 
households. The same pattern is seen for 
the larger sample, but these differences are 
not significant. The findings on children's 
energy patterns are in contrast to those seen 
for households. Household energy intake 
was similar across groups, but data indicate 
that preschoolers from sugar-producing 
households do better, and in some cases 

significantly better, than children from 
other types of households. 

Determinants of Household 
Food Consumption 

The analysis of energy consumption 
thus far has been a static comparison across 
groups. This descriptive analysis does not 
allow identification of the determinants of 
household caloric consumption. 

The following model is used to predict 
household energy intake: 

Call f(Income, Adult Equivalent, Women's Income, 
Sugarl Income, Mother's Schooling, HOH 
Schooling, Maize Price, Round 2,Round 3, 
Round4, 

where 

Call 

Income 

Adult Equivalent 
Woten's Income 

Sugar Income 

calorie intake of household j as 
measured by 24-hour recall, 
total household annual income 
inKSh, 
number of adult equivalent units,
 
women's incoe asa percentage
 
of total income,
 
income fron the sugarcane
 
scheme as apercettage of total
 
income,
 

38 



Table 26-Energy intake of preschoolers and percentage of requirements 
met, by activity group, 1984 

Preschoolers with Meals from 
Preschoolers with Complete Data Family Pot' 

Percent of Percent of
All All Require- All All Require-

ActivityGroup Rounds Rounds ments Met Rounds Rounds ments Met 

(kilo (kilocalories/ (kilo (kilocalories/
calories) kilogram of calories; kilogram of 

body weight) body weight) 

New entrants 701 03 04 028 53 55 
14451 (33) (34) (380) (29 (29) 

Sugar farmers 837" 07 00d 076" 54' 56' 
(308) (37) (37) (3931 (351 (361
 

Nonsugar farmers 710 58 58 63 I" 52 52
 
(358) (321 (301 (371) (341 134)
 

Merchants 598 46 
 47 471 39 39 
(295) (23) (231 (281) (201 (26) 

Wage earners 586 50 49 469 42 42 
(3071 (23) (24 (294) 1261 (26) 

Landless 542 43 46 405 39 39 
(5011 (36) (30) (295) 125) (25) 

Sample mean 735 59 C0 020 51 52 
(3401 (34) (33) (373) j331 (33) 

Sample size 055 1,027 

Source: International Food Policy Research Institute, "Survey I984/85," South Nyanza, Kenya.
Notes: Numbers inparentheses are standard deviations. 

Becatse these children ate from afamily pot, the numberof kilocalories cotsume(d is probably an underestimate. 
Preschoolers from sugar growing households had higher energy intakes at the 0.05 level of significance than 

those from landless or nonsugar-growing households. 
'Preschoolers from sugar growing households had higher energy intake per kilogratn consumed at the 0.05 level 
of significance than !hose from landless households.
 
" The percentage of preschoolers from sugar-growing households who met nutritional requireentets was higher

at the 0.05 level of significance than those of landless o. merchant households.
 
"Preschoolers from both sugar and nonsugar growing farm households ha'! higher enetgy intakes atthe 0.05
 
level of significance than thost from landless households.
 

Mother'sSchooling - education of all women in the tural households alone. '[he results are pre
household averaged in years, sented in Table 27. 

HOH Schooling education of the head of house. As expected, the number of adult equi
hold (in years), valents is positively and significantly associ-

MaizePrice maize price inKSh) at time ol ated with household energy intake. Income 
24hourrecall, also has a positive and significant-but 

Round 2 round dummy, I for round 2, 0 small-effect on energy intake. The mar
for other rounds, ginal propensity to consume calories isquite 

Round 3 round dummy, I for round 3, 0 low. For the total sample, for each KSh 100 
forallotherrounds,and increase in income, household energy in-

Round4 round dummy, I fotr round 4,0 take increases by only 3 calories; for the 
forallotherrounds. agricultural households, the effect is even 

This household consumption function smaller with a2 calorie increase per KSh 100 
was run for the total sample and for agricul- increase in income. 
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Table 27--Regression of daily intake of household kilocalories for the total 
sample and for agricultural households alone 

Variable 

Income 

Sugar incomelpercent) 

Women's incomeipercent) 

Adult equivalent units 

kli,:t
price 

HOHl's schooling 

Mother's schooling 

Round 2 

Round 3 

Round 4 

Constant 

2
R


DF 


F 

Agricultural 
Total Households 

Sample 	 Only 

0.03 	 0.02 
13.541 	 (2.601 

23.80 	 15.50 
(260) 	 11.60) 
8.40 	 -1.00 

11.001 	 J-0.241 
1,543.00 1,508.00 

13o.80) (32.701 
161.50 	 305.80 

(0.551 	 (1.10) 
143.60 	 134.70 

(3.10) 	 (2.60) 
49.40 	 106.70 
(0.90) 	 (1.70) 

135.40 	 53.30 
(0.281 	 (0.098) 

887.00 	 957.90 
(2.00i 	 (l.Q0) 

1,676,50 	 1,944.70 
(3.40) (3.50) 
2,819 3,512 
(2.79) 	 (2.99) 

0.534 0.510 
1,434 I,190 
164.3 	 125.9 

Notes: 	The numbers in parentheses are t-statistics. When the regression was respecified using income and income 
squared, the results were similar. [101 is the head of household. 

Data in Table 15 showed that total house-
hold income in the sugar-producing house-
holds that have received payment was 
approximately KSh 070 per capita per year
higher than incomes in households not pro-
ducing sugar. This incremental income 
could accourt for an increase in hottsehoid 
energy intake of approximately 200 calories 
per day or 27 calories per adult equivalent,

Some of the other incotuc-related vari 
ables also appear to be important in in-
fluencing energy intake. Women's income 
has amarginally significant jp- 0.I0)effect 
on household energy intake. For each I per-

cent increase in women's income, house
hold consumption would increase by 8 
calories-a very small net effect. 

The percentage of income earned from 
sugar production is also significantly as
sociated with housIhold energy intake. This 
effect isabove and beyond what ismediated 
by total household income. A I percent in
crease in sugar income increases household 
calorie consumption by 24 calories a day.
For sugar farrnets in the sample who have 
received payment, the sugar crop contrib
uted an average of 15 nercent to total house
hold income. This .5 percent could add 
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about 360 calories per day to household 
caloric consumption or approximatelv 33 
calories pe! person in the household. 

There is a seasonal effect, as indicated 
by variances between survey ro nds. I louse-
hold caloric consumption was significantly 
higher in rounds 3 and .1, the postharvest 

seasons, compared wi(Ih round I, the pre
harvest season. 

The head of household's ,chooling also 
has a positive effect oti household energy 
intake. For each additunal year of educa
tion, household consumption is increased 
by 143 calories. 
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6 
MORBIDITY PATTERNS OF WOMEN
 
AND CHILDREN 

The sugarcane scheme is one form of 
development assistance that was targeted 
to South Nyanza District with the expecta-
tion that the economic growth generated as 
a result of the outgrowers program would 
result in improved health and well-being for 
small-farm households. Results from Chap-
ters 4 and 5 indicate that incomes and food 
consumption have improved as a result of 
participation in the outgrowers program. 
This chapter examines the effects of the 
increased income and improved household 
caloric consumption on the morbidity pat-
terns of women and children. 

Descriptive Analysis 

The majority of children and women in-
cluded in the study were ill in each round. 
For both women and children, morbidity 
tends to be highest in round 1, which is 
the preharvest, rainy period typically as-
sociated with more illness. Malaria is most 
prevalent during this period. 

Table 28 presents data on morbidity pat-
terns combined for all rounds. There is no 
significant difference among groups in the 
total percentage of time ill in general or 
with diarrhea during the survey period. 
What is clear is that the total number of 
days lost to illness is very high-27 per
cent-for all groups; the average woman 
and child is ill approximately one out of 
every four days. 

Next, the morbidity data for preschool-
ers and women are analyzed by per capita 
income quartile (Table 29). For preschool
ers, there is no significant difference across 
income quartiles for either the total time ill 
or the amount of time ill with diarrhea. For 
women, there is no difference in the total 
percentage of time ill across income quar-tiles, but, curiously, women in the two low-

est income quartiles have a significantly 
smaller percentage of time ill with diarrhea 
than women in the upper quartile. 

Prevalence of illness in preschoolers is 
also stratified by age (Table 30) and by nu
tritional status (Table 31 ). Illness tended to 
be most prevalent in the 7- to 24-month 
category and, to a lesser extent, the 25- to 
36-month age group. The 7- to 24-month 
period corresponds with weaning for most 
children in the project area and is typically 
a time when morbidity escalates. Data in 
Table 30 suggest that as children get older 
and survive the weaning stage, overall mor
bidity tends to decrease. 

Children classified as better nourished 
based on weight-for-age or weight-for-length 
were sick less frequently (Table 3 1), irre
spective of the differences in income. The 
only indicrtr.- ;n which there was no differ
ence between morbidity levels above and 
below the cutnf1 for adequate nutrition was 
stunting (Table 31). This reflects the fact 
that length-for-age, as a longer-term nutri
tional status indicator, is not a good dis
criminator for short-term illness. 

Determinants of Morbidity
for Preschoolers 

The static compari:ons presented in 
Tables 28 to 31 are supplemented by mul
tivariate analyses of the determinants of ill
ness for women and preschoolers, using the 
following functional form: 

Morb1 , flAge, Sex, Household Size, Percent 
Children, Mother's Schooling, Father's 
Schooling, Income, Water Time, Latrine, 
Childcare, Health Expenditures, Age Solids,
PercentWomen, Mother's Height, Round 2,
Round 3,Round 4, Agricultural Dummy,
SugarArea), 
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Table 28-Percentage of time ill with any illness and with diarrhea, 
preschoolers and women, by activity group, 1984/85 

Preschoolers Women 
Sample Total Sample Total

ActivityGroup Size Illness Diarrhea Size Illness Diarrhea 

(percent) (percent) 

Sugar farmers 425 27.4 4.9 245 27.3 1.5 
(21.9) (11.4) (23.4) (5.5)
 

Nonsugar farmers 646 27.3 6.1 367 28.2 2.9
 
(22.8) (12.8) 123.8) (9.0)
 

New entrants 108 30.8 
 6.4 64 33.1 1.5 
(21.6) 112.0) (22.9) (6.7)
 

Landless 100 27.1 4.5 53 
 27.2 1.1 
(I8.0) 19.2) (17.6) (5.2) 

Wage earners 36 24.3 3.5 22 37.4 1.4 
(14.7) (7.7) (26.5) (5.3) 

Merchp 72 24.4 5.4 37 23.8 0.7 
(17.6) 11.4) (20.61 (2.7) 

All households 1,387 27.4 5.5 788 28.3 2.1 
121.3) (11.9) (23.2) (7.4) 

Source: International Food Policy Research Instituie, "Survey 1984/85," South Nyanza, Kenya.
Notes: No group was significant at the 0.05 level. Sample size (N) is the number of preschoolers or women in 

each activity group who had morbidity data reported for any round. The numbers in parentheses are 
standard deviations. 

Table 29-Percentage of time ill with any illness and with diarrhea, 
preschoolers and women, by per capita income quartile, 1984/85 

Income Quartile 
Illness I 2 3 4 

(percent) 
Preschoolers 

Total illness' 27.5 26.0 29.5 26.5 
(20.4) (20.9) (23.3) (22.2) 

Diarrhea' 4.9 6.4 6.2 4.6 
(11.6) (12.6) (13.0) (10.2) 

Sample size 332 390 344 311 

Women 
Total illness' 30.2 26.8 29.8 26.6 

(21.6) (22.9) (25.2) (22.6) 
Diarrhea' 1.2 1.4 2.2 3.7 

(4.9) (5.3) (6.7) (11.0) 
Samplesize 177 212 206 189 

Source: International Food Policy Research Institute, "Survey 1984/85," South Nyanza, Kenya.
Notes: The quartiles are based on total household annual income per capita for the total sample, with I the 

lowest income group. The numbers in parentheses are standard deviations. Sample size (N) is the total 
number of children or women surveyed during the four rounds. 

There was no significant difference across income quartiles.
Women in quartiles I and 2 reported significantly shorter duration of diarrhea at the 0.05 level than women 

in quartile 4. 
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Table 30-Percentage of preschoolers' time ill with any illness, by age of child 
and activity group, 1984/85 

Age in Months 
0-6 Sample 7-24 Sample 25-36 Sample 37-48 Sample 49.72 Sample

Activity Group Months Size Months Size Months Size Months Size Months Size 

(percent) (percent) lpercent) Ipercentl Ipercent) 

Sugar farmers 24.7 07 33.7 110 28.5 75 22.0 65 23.5 06 
127.01 121.1) (21.4) 117.0) 120. 1) 

Nonsugar farmers 18.3 80 34.0 100 27.0 110 20.4 83 23.4 165 
(21.01 122.0) l20.2) (23.51 (22.7) 

New entrants 28.8 15 30.1 36) 32.8 20 29.8 14 22.7 23 
(22.0) (24.0) 118.0) (18.5) (17.8) 

l.andless 21.8 20 29.8 28 30.8 18 37.7 12 10.6 22 
(10.8) (17.2) I1I.11 (27.51 (10.01 

Wageearners 22.6 ,1 30.1 10 10.4 5 21.0 3 10.4 8 
(12.5) (18.6) (6.0) (10.0) 17.5) 

Merchants 34.0 10 23.8 23 20.7 13 17.0 IS 18.7 II 
(21.9) (15.7) (17.5) (10.4) (15.2) 

All households 22.0 196 33.1 418 28.1 250 20.0 102 22.0 325 
(23.61 121.8) 110.0) (21.3) (20.8) 

Source: International Food Policy Research Institute, "Survey 1084/85," South Nyanza, Kenya.
Notes: Time ill is determined by the duration of illness in the prior 14 days expressed as apercentage of total time. 

No group was significantly different at the 0.05 level. Sample size is the total number of children 
surveyed over a maximum of four rounds. The numbers in parentheses are standard deviations. 

Morb, percentage of total titme ill for 

child i in household i, 

Age age of the child in months, 

Sex zeroone dummy (I if amale), 

Household Size number of people in households, 

Percent Children percentage of children in households,Agiutrl 

Mother's Schooling years of schooling of mother, 

Father's Schooling years of schoolingol father, 

Income total annual income (KSh, 

WaterTime time to get water (in hours), 

Latrine zero-one dumnty II if a latrine 
ispresent), 

Childcare zeroone dutmtmy II if the child 
is cared for by an adult while 
the mother is away), 

Health Expenditures percentage of total expendi 
tureson health, 

Age Solids age (in months) ol introduction 
tosolid foods, 

Percent Women percentage of women in the 
household, 

Mother's Height height of the mother, in cen-
timeters, 
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Round 2 

Round 3 

Round 4 

Agricultural Dummyum y 

SugarArea 

round dummy, I for round 2, 

0 for other rounds, 

round dummy, I for round 3, 0 
forall other rounds, 

round dummy, I for round 4, 0 
for all other rounds, 
zeroone dummy for type ofer -n du m fo ty eo
household I I if an agricultural 
household), and 

total area of household land 

planted in sugar in hectares. 

The same regression was specified, re
placing the dependent variable "total time 
ill" with "percentage of total time ill with 
diarrhea." 

The regression results for preschoolers 
in Table 32 show that there is a definite 
seasonal difference in the pattern of total 
illness for preschoolers. The total percent
age of time ill decreases steadily from round 
I to round 4. The prevalence of illness is 
highest in the first round, which in this 
survey coincides with the lean preharvest 
season. However, this same pattern of sea



Table 3 1-Percentage of time ill with any illness for preschoolers aged 6 to 72 months, by indicators of 
nutritional status and income quartile, 1984/85 

Weight-for Age Weight-for-Length Length-for-Age
Income Less Than Sample 75 Percent Sample Less Than Sample 90 Percent Sample Less Than Sample 90 Percent SampleQuartile 75 Percent Size or More Size 90 Percent Size or More Size 90 Percent Size or More Size 

1 32.7 34 27.7 250 35.2' 52 20.8' 232 26.6 64 28.8 220
(24.3) (10.6) (22.6) 10.4) f20.4) (20.2) 

2 32.8' 46 26.3' 285 33.5' 61 25.8' 270 28.3 78 26.9 253
(20.3) 120.0) (20.8) (20.7) (18.0) (21.5)

3 34.5 35 20.0 249 35.0' 50 29.3' 234 20.1 61 30.8 223 
(21.8) (23.0) (23.6) (22.61 (22.2) (23.0) 

4 28.8 26 27.0 233 32.1 35 26.4 224 24.0 30 2: 7 220
(27.7) (20.6) (26.9) 120.4) 122.4) (21.1) 

Source: !nternational Food Policy Research Institute, "Survey 1984/85," South Nyanza, Kenya.
Notes: Nutritional status indicators are a percentage of the U.S. National Center for Health Statistics* median standards. Inadequate nutrition is less than 75 

percent of standard weight-for-age and less than 90 percent of standard weight-for-length and length-for-age.
Duration of illness below the cutoff is significantly longer than that above the cutoff (p.-0.05) within a quartile. 



Table 32-Regression equations for total time ill and time ill with diarrhea 
for preschoolers 

Independent

Variable 


Income 

Water time 

Age for solids 

Mother's height 

Child care 

Health expenditures 

Latrine 

Sex 

Percent children 

HOH's schooling 

Agricultural dummy 

Age 

Sugar area 

Household size 

Percent women 

Mother's schooling 

Round 2 (dummy) 

Round 3(dummy) 

Round 4 (dummy) 

Constant 

R2 

Degree offreedom 

F 

Coefficient for
Total Time 

III 

-2.99 
(-1.09) 

-0.50 


(-0.431 

-0.31 

(-1.28) 

-0.19 

(--1.90) 


0.99 
(0.83) 
0.23" 

(2.30) 

-3.36" 

(-2.56) 

-0.60 

(-0.50) 

-0.06 

(1.33) 

-0.09 
(-0.54) 

3.99 
(1.95)" 

-0.18" 
(-5.29) 
-0.03 
(-0.92) 

7.44-03 
(0.06) 

-0.02 
(-0.95) 

0.11 
(0.56) 


-5.80" 
(-3.50) 
-6.99' 
(-4.17) 
-7.63' 
(-4.50) 
69.40 
(4.26) 
0.040 

2,757 

6.030 

Coefficient for 
Time ll With 

Diarrhea 

4.22-0) 
(0.20)
 

-4.69-03
 
(-0.01) 
-0.04 
(-0.29) 
-0.06 
(-1.03) 
-0.02 
1-0.04) 

0.01 
(0.22)
 

-0.09
 
(-0.13) 
-0.79 
1-1.231 

0.01 
10.52)
 

-0.12
 
(-1.25)
 

2.50' 
(2.28) 

-0.17' 
(-9.22) 
-0.04 
(-2.62) 
-0.04 
1-0.63) 
-9.61-03 
(-0.83) 
-0.13 
(-1.26)
 

-0.64 
(-0.73 
-0.18 
(-0.211 
-0.67 
(-0.74) 
20.70 
(2.36) 
0.035 

2,757 

5.310 

Note: The numbers in parentheses are t-values. HOH is head of household. 
"This number is significant at the 0.05 level. 
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sonality is not present for diarrhea. Pre-
schoolers are as likely to be sick with 
diarrhea in the postharvest as in the prehar-
vest season, which reflects, in part, the gen-
erally poor sanitar ,,"'uriuii,,ns in tile area 
throughout the year. 

For children, age has asignificant im.act 
on both total illness and on prevalence of 
diarrhea (Table 32). Older children are less 
likely to be ill than their younger sinlings. 
All else being equal, a four-year-old child 
will be sick 6 percent less than ! one-year
old child. This corroborates the daia pre
sented in Table 30. 

Not surprisingly, presence of a latrine 
in the household is associated with less total 
time ill. Preschoolers in a household with 
a latrine are sick 3 percent less than children 
from households without a latrine. 

Health expenditures have a negative ef-
fect on total time ill because expenditures 
on health tend to be for therapeutic pur
poses. Households spend more on health 
care when children are sick. 

Household income is not a significant 
determinant of total illness or diarrhea. Here 
again, this is consistent with tile data in 
Tables 29 and 3 1. Area allocated to sugar
cane production does, however, cause a sig-
nificant decrease in the prevalence of 
diarrhea. One interpretation is that the ex-
penditures associated with income from 
sugar result in heal.h benefits to the child. 
It isquite plausible that expenditure on bet 
ter housing from sugar income results in a 
home environment that leads to better health. 

However, this modest benefit from 
sugar area is overwhelmed by the negative
effect of the agricultural dummy on both 
total illness and diarrhea. All else being 
equal, children from agricultural house-
holds are, on average, ill for lo ,er periods, 
Rural households are by definition farther 
from services, including health care. The 
agricultural dummy serves as a proxy for 
the general health and sanitation conditions 
within the community. 

The model for preschooler health in
volves a complex interaction between 
household and child variables. The 1 2 for 
both preschooler morbidity equations islow 
but typical of what is normally seen in mul
tivariate analyses of this type. 2' No single 
variable in the model has a dramatic effect 
by itself. The results suggest that a number 
of factors, in combination, must be consid. 
ered in order to have a substantial effect on 
child health. 

Determinants of Morbidity

for Women
 

The analysis of the determinants of mor
bidity in women follows a format similar to 
that for preschoolers. The following model 
was used: 

Wiirb.ll O(Inconle,Watcr Fl1, W0i1an, ltlh,
 
lh'ath Expenditures, I' '.i-kintl(hiltin,
 
Husband's Schooling, llouschold Sie, 
Percent Women, Latrine, Woman'Ws Age,
Agricultural t)ummy. WMnan' Schooling,
S~igarArea, Round 2,Round 3. Round 4 1, 

tihre 

Wonlir',h Heigtht ictuil lcight of the woman in 
Centit1nrt r,, 

lil~litim l'%Sctioolin year', wtloling of th'' of 

hustamd.
 

Woma', A', ,ig, oI Oie. woran in years, and 
wno u .hootgn, of of theno,1'-, year. ,chu(olinu. wo 

tan 

Table 33 shows a strong seasonal pat
tern of ilness for women, similar to that for 
preschoolers. Morbidity is most prevalent 
in tile preharvest season. 

A higher household income has a small 
beneficial effect on the prevalence of 
diarrhea but no effect on total time ill for 
women. Women from agricultural house
holds have a higher prevalence of diarrhea. 

F-or example, lev ,nsonfounit an R"of 0.037 for tht, diarrhea equations for children using an ordinary least 
squares approact.. S F. 1. 1 m'.nson. Atortida: An .Fonoric- Analy.is of MalnutritionAmong Young Children 
in Rural Inda, (:ornell/Mt tI ntiriiation il Policy Scries llthaca, N.Y.: (Cornell IJniversity Press, 19741. 
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Table 33-Regression equations for total time ill and time ill with diarrhea 
for women 

Coefficient for
Independent To1a Time 

Variable 
 III 

Income 7.71-06 
(0.25) 


Water time 
 0.80 

(0.67) 
Woman's height -0.11 

f-1.02) 
Health expenditures 0.23 

(1.70 
Percent children 8.07-03 

(0.17) 

Husband's schooling -0.00 


(-0.45) 

Household size 
 - 0 .2 8t 

(-2.00) 
Percent women -0.02 

(-0.87) 
Latrine -0.05 

(-0.65) 
Age 0.02" 

13.13) 

Agricultural dummy 2.87 
(1.20) 

Woman's schooling -0.511' 
(-2 31) 

Sugar area -0.10 
(-3.20 

Round 2 (dummy) -6.65a 
(-3.561 

Round 3 (dummy) -0.403 
(-4.98) 

Round 4 (dummy) -I 0.58A 
(-5.66) 

Constant 49.80 
(2.79) 


R2 
 0.035 

Degree of freedom 2,574 

F 5.890 

Source: International Food Policy Institute, "Survey 1084/85," South Nyanza, Kenya.
Note: The numbers in parentheses are t-values. 

This figure is significant at the 0.01 level. 
This figure is significant at the O.CS level 

Coefficient for
 
Time Ill With
 

Diarrhea
 

5.82"-05 
(5.03) 
0.65 

(1.321
 

-0.02
 
(-0.52) 
-0.04 

(-0.79) 
-0.02 
(-1.07) 
-0.05 
(-0.61) 
-0.06 
(-1.26) 
-2.45-03 
-0.281 

-0.06 
(-0.10) 

1.73-03 
(0.58 

1.83"
 
12.19)
 

-0.05 
(-0.61) 

-0.04" 
(-3.28) 

0.58 
(0.83) 

-0.36 
(-0.51) 

0.75 
(0.69) 

4.62 
(0.601
 
0.018 

2,574 

3.010 
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Women with more education and from 
larger households are less likely to be sick. 
This finding can be interpreted in two ways. 
The obvious explanation isthat women with 
some education are better able to take ad-
vantage of information and services avail-
able within the community and thus to care 
for themselves. In addition, both of these 
factors presumably act as proxies for wealth, 
Older women are more likely to b sick 
than younger women. Finallv, -,imilar to 
what was seen for prescholeis, area of ]and 
allocated to sugarcane is associated with a 
decrease in the prevalence of diarrhea and 
in the total time ill fort women. 

"here are some counterintuitive find 
ings that emerge for both wornen and chil 
dren. Total household annual income is not 
a significant determinani of total illness in 
either women or preschoolers. This is sur-
prising given that conventional wisdom 

suggests that increases in a household's in
come will translate into improvements in 
the health and well-being of individuals 
within the household. Perhaps it is not sim
ply absolute income but how the income is 
spent that has the major impact on health. 
This helps explain why a larger amount of 
farmland planted in sugar is associated with 
a significant decrease in the prevalence of 
diarrhea in women and preschoolers. Sugar 
area may be acting as a proxy for expendi
ture patterns, such as better housing and 
better sanitary conditions, that have a bene
ficial effect in alleviating diarrhea. 

Whereas total illness for both women 
and child-vn exhibits a seasonal pattern, 
diarrhea does not. This suggests that the 
poor health and sanitation conditions in the 
community are not cyclical, and thus condi
tions such as diarrhea are chronic and en
demic to the area. 
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7 
DETERMINANTS OF NUTRITIONAL STATUS OF 
WOMEN AND PRESCHOOLERS 

The commercialization of semisubsis-
tence agriculture is one type of income-
generating strategy aimed at reaching the 
small-farm households in Kenya. The sugar. 
cane outgrowers' program has many objec-
tives, not least ofwhich is the improvement 
in general health and well-being of the rural 
poor, including a reduction in preschooler 
malnutrition and a decrease in infant and 
child mortality. This chapter examines the 
effects on women and children of participa-
tion in the cutgrowers' scherne. 

Descriptive Analyses 
of Preschooler Growth 

The Z-scores and percentage of stan-
dards for length-for-age, weight-for-age, and 
weight-for-length averaged for all four 

"
rounds are shown in Table 34.. 'There are 
no significant differences in any of the three 
indicators among the activity groups. This 
is a somewhat surprising finding given the 
differences in income across groups. 

Most of the discussions thus far have 
assumed that the major effect of commercial 
agriculture on nutritional status is mediated 
through sugar production, hence the class-
ification of farmers as either sugar or non-
sugar farmers. However, other commercial 
crops are also produced in the area. 

When agricultural households are re-
classified into quartiles based on marketed 
agricultural income per capita, the average 
Z-scores and percentage of standards for 

each of the three anthropometric indicators 
in Table 35 are similar to thso shown in 
Table 34. There are no significant differ
ences in any of the indicators between high 
and low commercial agricultural groups. 
Commercial agricultural income per se does 
not have an effect on nutritional status. 

Finally, the nutritional status indicators 
for children from the agricultural house
holds are stratified by quartile of total income 
(Table 361. The data reflect the general con
clusion that within most income quartiles, 
there are no differences in nutritional status 
indicators acros, groups. In the limited 
number of cases where significant differ
ences occur (tile seCond income quartile for 
weight-for-age and weight-for-length, for 
example), children of sugar households are 
better off than either nonsuga; or new en
trant groups. 

There are no significant differences in 
the change in Z-scores between the first and 
last rounds in any or the groups. 

'Fable 37 presents an analysis of the prey
alence of wating and stunting for all rounds 
combined. On average, 17.3 percent of the 
sample children airc wasted (less than 90 
percent of the standard weight-for-length) 
and 20.Q percent are stunted (less than 90 
percent of the standard length-for-age); ap
proximately one ou of four children would 
be classified as moderately to severely mal
nourished based on weight-for-age. These 
data are consistent with national data from 
Kenya. 25 

2. the U.S. N tional Center for Hea.lth Statistics Standards INCIIS)are used in calculating Z scores and petcentage 
of standards: 

Z.Score,. (Actual Measurenent 50 Percentile Standardl/Standard Deviation of 50 Percentile Standard 

NCHS stindards are the ),,sis forgrowth standards used by the World Health t)rga,ization and are contidered 
appropriate as international standards. 
2sRepublic of Kenya, Situation Analysis ofiChildren and Woen, in kenya, vols. t 4 (Nairobi: Central Bureau of 
Statistics and Ministry of Finance and Planning, I0841. 
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Table 34-Mean 	values of key anthropometric indicators expressed as a 
percentage of NCHS reference median and Z-scores for children 
aged 6 to 72 months, by activity group 

Indicator ofNutritional Status 
Length-for-Age Weight-for-Age Weight-for-Length
 

ActivityGroup Percent Z-Score Percent Percent
Z-Score 	 Z-Score 

Sugar farmers 94.8 -1.34 80.3 -1.03 (18.5 -0.22
N 35o (5.4) (1.371 (I I,( (1.04) )8.8) (0.01) 

Nonsugar fartners 94.1 - 1.50 1.0 -1.17 07.0 -0.31
N 556 15.6) 11.42) (13.1) (1.19) (8.8) (0.03) 

Newentrants 04.3 --(.40 88.1 - 1.13 Q8.0 -0.27 
N 00 (6.31 1I.62j (12.8) (H.181 18.71 10. Q2J 

Landless 94.2 -1.15 88.0 -1.0o Q8.9 -0.18 
N 77 (5.51 (1.40) (13.31 (1.22) 10.31 1.101 

Wage earner 03.5 - I .65 83.8 - 1.40 Q-1.8 - 0.50 
N - 30 (4.0) 11.23) 10.4 (0.Qb1 18.11 (0.85) 

Merchant 00.1 -0.0, 01.2 -0.80 07.9 -0.27
N 62 15.4) 11.38) (11.)f (1.081 18.51 (0.021 

'Iotal sample nean 04.4 -1.42 88.3 - 1.1 1 Q7.Q -0.28 
N 1,171 (5.0) (1.41) 12.5) 11.141 !8.)l (0.031 

Source: International Food Policy Research Institute, "Survey 1084/85, South Nyanza, kenya.
Notes: Standards of the .S. National ('en'er for IHealth Statistics are ue;ed as the reteren(e tedian. 

No group was silnificantly dilterent. Sample size (NJ is; tumhber o children surveyed over a 
laxinlun of four rounds. 'Ihettulln ers in parenthesis ar standard deviatiotns. 

Determinants of Preschooler Farm Area 	 total landholdings in hec
tares,Nutritional Status 

I)iarrhe,. 	 percentage of tinte ill withTo identify the key determinants of pre-	 diarrhea in the last two 

schooler growth, the following model was weeks, 
used for preschooler nutritional status: Mother's Height height of the mother in cen. 

tirneters, 
NS, f(Age, Sex, IHousehold Size, Fetnale Child's Calo-ies total energy intake of the 

lousehold Head, Farm Area, Diarrhea, child in kilocalories for the 
Mother's Height, Cihild's Calories, previous day, 
Round 2, Round 3, Round 4), Rnund 2 round dttnuty, I for round 

where 	 2,0 for all other rounds, 
Round 3 round durtnty, I for round 

NSi nutritional status of et h 3,0 for all other rounds, and 
child i 6 to 7 months olage Round 4 round dutny, I for round 
in household i, as measured 4,0 for ad other rounds. 
by Z.scores, weight fo age, 
length-for age, or weight 
for-length, Table 38 presents the regressions for 

in nten preschoolers 
Sex zero on dm II it positive associations between preschoolers' 

toale), calori- intake and Z-scores for length-for-age 
Household Size total number ol people in and weight-for-age and marginally signifi

the houseloll, cant associations for weight-for-length. 
Female Household He,,d 	 zero one dutntny I if a Howeve, the effect of diarrhea on weight

household is ieaded by a for-age and weight-for-length is much 
teIalel, stronger than the child calorie variable. 

Age 	 aveofa child l, Z-scores. There are significant 
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Table 35-Average Z-scores and percentage of the standard length-for-age, 
weight-for-age, and weight-for-length for preschoolers, stratified 
by quartiles of annual marketed agricultural income 

Quartiles of 
Marketed Length-for-Age Weight-ior-Age Weight-for-Length
Agi'cultural Sample Percent of Sample Percent of Sample Percentof
Income Z-Score Size Standard Z-Score Size Standard Z-Score Size Standard 

(KSh/capita) 

0.0 6.0 1.27 28 1 ')5.0 0.99 281 8Q.0 0.20 280 Q8.2
6.7-21.8 - 1.4.1 285 Q4.3 1.03 280 89.2 -0.17 285 9Q.3
21.9.50.' -1.2 ) 29 ) 94. ) 1.02 20 89 1. 0.27 29Q Q7.
57.0-293.4 -1.15 270 95.5 1.08 270 Q1.1 0.1.1 270 99.4 
Total 	samlph, 

mean -1.2() I 135 95. -0.Q7 I,1Io 89.7 0.21 1,13.1 Q8.7 

Source: Internati'nal FoI)d licy Research Institute, "Survey 198.1/85,'' South Nyanzai, Kenya.
Notes: Only agriciltural households are included here. No two groups re sign Ificarly differ'nt at the 0.05 level.

Standards of the 1.S. Natio:ial 7nt( r for lhI.lh Iliatistics arvu tJ as i l,, refert-ce ledian. 

Unlike the total morbidity equations, 
seasonality has no consistent effect on Z-
scores. Only the dummy for round 2 in the 
weight for-length model is significant. This 
means that the level of wasting declined 
during the round frllov.ing the lean period 
of round I. Age significantly influences 
weight-for-age and weight-for-length 7 
scores; older children are more likely to 
achieve growth closer to the standard. 

Inte.estingly, male children do signifi-
cantly worse than female preschoolers on 
all three measures of growth. This is con. 
trary to what has been repor-d from some 
parts of Asia. The difference between the 
data from this study n! the Asia data may 
be due to differences in child sex prefer-
ence. Much of the literature from Asia sug-
gests that boys are preferred over girls; 
female children are olten disfavored in the 
allocation of food and health care.m In South 
Nyanza, there is no apparent preference for 
either boys or girls. When mothers were 
asked, "What do you want the sex of your 
next child to be?" the most common answer 
given (60.2 percent of the time) was "what-
ever God sends me." 

2 I.. C. Chen; E. Hluq; and S. d'Souza, "Sex Bias in the 
Bangladesh," Populationcind Development Review 7 (No. 

Various explanations may account for 
the better nutritional status of female chil
dren. In Kenya, a bride price must be paid 
for feniale children upon marriage. I'hus, 
the perceived economic value of fem ale chil
dren may be greater in Africa than in Asia. 
Also, young girls, more than boys, may ac
company their mother during the daily 
chotes and may benefit from additional nur
luring and feedings. 

Children from female-headed house
holds do significantly better on both of the 
longer term measures of nutritional status 
(length-for-age and weight-for-age). This ef
fect is mediated through something other 
than income because the income effect is 
reflected in morbidity and in child's 
calories, both of which are significant deter
minants of growth. One plausible explana
lion is that in female-headed households, 
women have more decisionmaking power, 
and this i ay result in more emphasis being 
put on nurturing activities fhat positively 
affect children. These findings on female
headed households are similar to those re
ported by Greer and Thorbecke for Kenya: 
the nutritional status of children from 

Family Allocation of Food and Health Care in Rural 
I, 10811: 55. 
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Table 36-Indicators of nutritional status (expressed as Z-scores) for children 
aged 6 to 72 months for agricultural households, by income quartile 

Measure/ SugarFarmers NonsugarFarmers Now Entrants
 
Income Mean 
 Sample Mean Sample Mean Sample
Quartile Z-Score Size Z-Score Size Z-Score Size 

Length-for-age 
1 	 -1.46 52 -1.55 171 -1.68 29 

(1.48) 	 11.401 (1.381 
2 	 -1.14 70 -1.54 194 -1.24 27 

(1.34) (1.401 (1.51) 
3 -1.44 129 -1.50 90 -1.36 20 

(1.30) 	 (1.24) (2.09) 
4 	 -1.30 107 -1.33 101 -1.58 14 

(1.29) 	 (1.53) (1.64) 
Weight-for-age
 
I -1.06 52 -1.14 171 -1.28 29
 

(1.11) (1.251 (1.18) 
2 -0.91" j 70 -1 .22" 194 -1 31 27 

(0.99i (1.201 (0.991 
3 -1.08 12Q -1.30 90 -0.76 20 

(I.031 (1. 11) (1.51) 
4 -1.03 107 -1.02 101 -1.03 14 

(1.08) 	 (1.16) (0.96) 
Weight-for-Length
 

1 -0.18 52 -0.24 171 -0.28 29
 
(0.79) (0.96) (0.77) 

2 -0.23' 70 -0.35 194 -0.67" 27 
(0.771 (0.96) (0.68) 

3 -0.20" 120 -0.45" 00 -0.13 20 
l1.03) (0.90) (1.37) 

4 -0.25 107 --0.24 101 -0.05 14 
(0.01) 	 (0.81) (0.49) 

Source: International Food Policy Research Institute, "Survey 1084/85," South Nyanza, Kenya.
Notes: 	 Statistical ttests are used to compare the means of the nutrition indicators within the quartile for sugar

versus nonsugar farmers, sugar versus new entrant farmers, and nonsugat versus new entrants. Standards 
of the U.S. National Center for Health Statistic, are used as the reference median. 

Sample sizes are listed fc,; the first indicator only and represent the total number of preschoolers
within the quartile for the agricultural activity. 

The numbers in parentheses are standard deviations. 
Sugar versus nonsugar farmers p- 0.05. 
Sugar farmers versus new entrants p. 0.05. 

female-headed households was consistently significant impact on length-for-age, weight
better than children from other types of for-age, or weight-for-length.
households. 27 Tallness in the mother has a positive

Household size and household landhold- effect on achild's length-for-age, weight-for
ings are proxies for wealth. In the present age, ana weight-for-length: this, in part, re
models, neither of these variables have a flects the genetic endowment of the child 

27Joel Greer and Erik Thorbecke, tlod, Poverty antd Consumption Paterts in Kenya (Geneva: International 
Labour Organisation, 1986). 
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Table 37-Percentage of children between the ages of 6 and 72 months 
below common cutoffs for nutritional status, by activity group,
1984/85 

Sample Length- Weight- Weight-
Activity Group Size for-Age for-Age for-Length 

(percent) 
Sugar farmers 356 17.7 20.8
Nonsugar farmers 556 23.0 29.3 19.6Nev.' entrants 90 24.4 27.8 15.6I.andless 77 23.4 28.6 22.1
Wage earner 30 20.0 33.3 23.3Merchant 62 12.9 17.7 16.1Average or total 1,171 20.1) 26.0 17.3 

Source: International Food Policy Research Institute, 'Survey 1984/85," Soutli Nyanza, Kenya.

Notes: Standards of the I.S. Nation al Center for ,ealth 
 Statistics are used a, II,- reference median for nutritional 

status indicators. Prevalence rates aru les. than 80 percent for weight for age and less than 0 percent
i":: length for age and weight for l ngth. 

and partly indicates a wealth effect. Women The atual weight changes between 
from upper-income hcuseholds tend to be rounds I and 4 are also shown in 'fable 3N. 
taller. There are no significant differences in the 

average weight change among women in 
any of the groups

Determinants of Women's In order to identify the influence of key
Nutritional Status determinants on women's nutritional 

status, the following model was specified: 
Very few studies have attempted to as- wNS, f(Woman's Height, Femnale Ifouehold [lead,
 

sess the impact of agricultural policies on 
 Illness, Household Calories Predicted, Age,adult women. Typically, studies have con- Farm Area, Household Size, Round 2,

centrated on assessing women's nutritional Round 3,Round 4),
 
status only to the extent that it might influ- where
 
ence infant or child growth. 

In this research, women's nutritional WNS 
status isevaluated using height and weight. inutritional status ofwoman
Table 39 shows the mean weight forwomen sured by weight in kilo.
in each of the activity groups. Merchant grams or weight-for-height 
women are significantly heavier than most squared, 
groups. With the exception of women from Woman's Height woman's height in centi 
merchant households, the average weight meters,
of women in each activity group issimilar. Female Household [lead zero-one dunmy Hif house
For women in all groups, weight is lowest hold isheaded bya female), 
n round I, immediately preceding the long- illness total perce t of time ill in

rains harvest. Merchant women are also sig- the past two weeks,
nificantly taller than women from the other Household 
activity groups, which may indicate that Calories Predicte.j total household caloric in 
merchant women were nutritionadly better take for the full sample, predicted from the equation inoff initially than other groups (Table 39) Table 27,2' 

28 Predicted household calories are used for eah woMan, including those with missing household consumption
data. 
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Table 38--Z-score regressions for length-for-age, weight-for-age, and weight
for-length for preschoolers aged 6 to 72 months 

Independe 'it Variable for-Age 

Diarrhea -2.46-03 
-1.32) 

Sex -0.13 
(-2.401 

Female household head 0.53 
(3.031 

Mother's height 0.03 
(5.90) 

Child's calories 1.89-04 
(3.43) 

Household size 5.82-03 
(1.06) 

Age -9.04-05 
(-0.05) 

Farm area 0.01 
(1.57) 

Round 2 0.03 
(0.44) 

Round 3 -0.05 
(-0.69) 

Round 4 0.07 
(0.88) 

Constant -6.07 
(-7.89) 

R" 0.026 
Degree of freedom 2,781 

F 6.64 

Note: '[he numbers in parentheses are t-stitistics. 

Age age of woman years,itn 

Farm Area total landho!dings in hec. 
tares, 

Household Size hous< hold size, 
Round 2 round dummy, I for round 

2,0 for all other rounds, 
Round 3 round dummy, I for round 

3,0for all other rounds, and 
Round 4 round dutmy, I for round 

4,0 forill other rounds. 

2"Weight-for height squared is an index of body mass. 

Z-Scole 
Wength-ight-
for-Age 

Weight
for-Length 

-5.7r - 03 -5.o8-03 
1- 3.90) (-4.48) 
-0.14 -0.10 

(-3.071 (-2.76) 
0.37 0.13 

(2.701 1.10) 
0.02 6.62-03 

(5.50) (2.10) 
1.53-04 6.79-05 

(3.49) (1.82) 
2.49 -3.99-04 
(0.57) (-0.I11) 
2.62 

(1.89) 
3.29-03 

(2.79) 

7.47-03 2.76-03 
(1.40) (0.61) 

0.09 0.11 
(1.40) (2.10) 
0.03 0.10 

(0.51) (1.80) 
0.06 0.04 

(0.96) (0.88) 
-4.59 -1.45 
(-7.52) (-2.79) 

0.031 0.020 

2,781 2,781 

8.17 5.13 

In the regressions of woman's weight 
and weight-for-height squared2l, in 'Fable 
40, landholdings and household size have 
a positive significant association with both 
nutritional status indicators. Women from 
female-headed households are significantly 
heavier and have a greater body mass index. 
Household caloric intake has a significant 
effect in both models, but the size of this 
effect is small. The total time ill does not 
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Table 39-Weight by rounds, and height for adult women in each activity 
group 

Mean Weight 	 Absolute 

Change in Mean
ActivityGroup Round V Round 2 b Round 3 Round 4' Weight Height' 

(kilograms) (centi
meters) 

Newentrants 57.25 57.40 57.55 -1.2358.21 	 160.24 
Samplesize 57 56 55 54 50 55

Sugar farmers 56.91 57.94 57.86 57.72 -0.20 161.75
Sample size 224 205 198 208 187 217

Nonsugar farmers 55.69 56.41 56.39 56.67 -0.95 161.03 
Sample size 316 303 291 307 280 320 

Merchants 61.47 61.63 63.31 63.30 -1.25 164.34
Samplesize 47 43 39 37 33 42

Wage earners 54.26 55.27 53.78 54.40 -0.43 161.14
Sample size 22 17 19 19 18 21 

Landless 55.56 57.60 57.59 56.95 -1.56 158.47 
Sample size 51 47 46 50 45 5I 

Source: International Food Policy Research Institute, "Survey 1984/85," South Nyanza, Kenya.Merchant women are significantly heavier than all groups except new entrants at the 0.05 level. 
Merchant women are significantly heavier than women from nonsugar-growing households at the 0.05 level. 
Merchant women are significantly heavier than all groups except the landless at the 0.05 level. 
Women from sugar growing and merchant households iare significantly taller than women from other households 

at the 0.05 level. 

exert a significant influence on either wo-
man's weight or weight-for-height squared. 
The woman's height has a significant posi-
tive effect on weight. Similar to the nutri-

tional status equations for children shown 
in Fable 38, there is no apparent seasonal 
effect on either weight or weight-for-height 
squared. 

Table 40-Regressions for women's weight and weight-for-height squared 

Variable 

Mother's height 
Female household head 
Illness 
Household calories 

predicted 
Age 
Farm area 
Household size 
Round2 
Round 3 
Round 4 
Constant 
R2 

Regression 
Residual 
F 

Weight Weight-for-Height Squared 
ji t-Value ji t-Value 

(kilograms) 

0.51 20.75" -0.07 -7.79" 
4.64 5.64" 1.76 5.60" 

- 5.31E-03 -1.18 -2.32E-03 -1.36 

1.69E-03 2.97" 6.44E-04 2.96" 
-2.35E-04 -0.14 I. 13E-05 0.02" 

0.11 3.12a 0.04 3.19a 
0.13 3.09 0.05 3.19a 
0.64 1.48 0.25 1.53 
0.64 1.48 0.25 1.49 
0.53 1.20 0.20 1.20 

-32.23 -7.46 31.30 19.00 
0.17 	 0.04 

I0 10 
2,476 	 2,476 
51.89 	 11.38 

'This figure is significant at the 0.01 level. 
"This figure is significant at the 0.05 level. 
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CONCLUSIONS 

The commercialization of subsistence 
and semisubsistence agriculture is the cor-
nerstone of economic development in many 
developing countries. Proponents of strate-
gies advocating an emphasis on cash crops 
see this as a means of increasing the in-
comes of rural smallholders, providing em-
ployment for the landless, and stimulating 
growth linkages with other segments of the 
economy. An underlying assumption is that 
the economic gains will result in improve-
ient in the welfare of the small farmers, 

including improvement in the health and 
well-being of household members, 

Critics of commercialization argue that 
not only have the economic benefits not 
always materialized but in some cases the 
transition to commercial agriculture has had 
a negative influence on health and nutri-
tional status. 30  

In Kenya, there has been some concern 
that in areas with increased cash cropping, 
particularly increased sugarcane produc-
tion, deterioration of preschooler nutri-
tional status has occurred. This study was 
initiated at the request of the government 
of Kenya and was con lucted jointly with 
the National Council for Science and Tech-
nology and Keiyatta University. 

Impact of Sugar Production 
on Agricultural Households 

The results of this study suggest that 
commercial agriculture may have extremely 
positive effects on household income. The 
annual income of farmers in the sugarcane 
outgrowers' scheme is KSh 670 per capita 
higher than the income of nonsugar farmers 
in the same region. This is approximately 
25 percent of income. Much of this income 

differential is due to agricultural sales-par
ticularly of sugar: 73 percent of the differ
ence in agricultural sales between sugar and 
nonsugar growers is attributed to sugar pro
duction. 

Farmers are making a profit from sugar. 
The net returns to family labor for sugarcane 
are approximately three times higher than 
the daily agricultural wage rate. 

Much of the sugar that is now grown in 
the project area is grown on plots of land 
that have historically been planted in maize; 
95 percent of the land allocated to sugar 
was used for maize production. 

Data from Table 4 show that the propor
tion of land under food crops-36percent
is substantially less for sugar farmers than 
for nonsugar farmers (52.1 percent), but the 
decline in the percentage of land allocated 
to food crops by sugar farmers has not af
fected household food security. Food pro
duction has been maintained because of the 
larger amount of farmland held by sugar 
farmers, and quite possibly also because 
women control the basic staples. 

In the drought year, 1984, the net re
turns to land were comparabie for maize 
and sugar. In a nondrought year returns to 
land for maize should be superior to sugar. 
However, the amount of family labor de
voted to sugar production is substantially 
less than that devoted to maize. Therefore, 
the net returns to family labor are superior
for sugar. 

The superior profitability of sugar com
pared to maize per day of household labor 
is due in large part to the pricing policy 
pursued by the Kenyan government. Since 
1978, the producer price has increased both 
in real and nominal terms. If the govern
ment had used the world price of sugar, the 
situation would have been different. In 

30 See von Braun and Kennedy, Commercialization of Subsistence Agriculture, for the pros and cons of these 

arguments. 
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three of the five years included in this study, 
average net income would have been nega-
tive if the outgrowers' cane price had been 
based on world sugar prices. he pricing 
policy for sugar in Kenya has worked to the 
advantage of the small producer. 

The sugarcane outgrowers' program, as 
it is implemented in Kenya, significantly 
adds to household income, which in turn 
positively affects household calorie con 
sumption. However, th; , benefit at the 
household level does not appear to influence 
the preschoolers' nutritional status. There 
is a growing awareness that factors at the 
family level may be poor predictors of a 
child's nutritional status. 

In the present context morbidity pat-
terns and sanitation variables have the most 
dramatic effects on growth of children. The 
health infrastructure must be taken into 
consideration when policymakers are trying 
to anticipate the effects of agricultural poli-
cies and programs. The data suggest that 
preventive, rather than curative, strategies 
may have more positive effects on child 
health. Low-cost, low-technology health in-
novations with a preventive focus can have 
a high payoff. In the sample, only 01 percent 
of all households had latrines, yet the pres-
ence of a latrine is one measure that clearly 
had a positive effect on children's health. 
More emphasis needs to be placed on the 
health implications of agricultural policies 
and projects with particular attention to 
ways to improve the health infrastructure 
in a given commumiity. 

The positive effect of the sugarcane 
scheme on income is apparent and should 
not be trivialized. However, it appears that 
the incremental income from sugarcane is 
being spent on categories such as housing 
and school fees, which, though beneficial 
in themselves, will not improve nutrition 
in the short run. 

Residence in a female-headed house-
hold is another factor that has been shown 
to have a positive effect on nutritional 
status. There are several plausible explana- 
tions First, there is a large body of literature 

"' Ibid. 

indicating that when women control house
hold income, they are more likely than men 
to spend incremental income on food." 
This also appears to be true for this project. 
Table 41 indicates that women are more 
likely to be responsible for food expendi
tures than men, and, in general, they are 
more likely to spend on nurturing activities 
that have an observable nutritional benefit. 

Second, sugar income is not perceived 
as household income but as "men's income" 
(Table 41 ). Because the expenditure respon
sibilities and concerns of men and women 
differ, it is not surprising that the money 
earned from sugar production is spent on 
items like housing and school fees-cate. 
gories of nonfood expenditure that fall 
under the responsibility of men. 

Part of the difference in expenditures 
by men and women may also relate to the 
periodicity of income. Women's income 
from food crops and trading activities comes 
in smaller, more regular amounts. This may 
influence how the money is spent. Men's 
income from sugar comes only every 18 to 
24 months and is paid in one lump sum. 
Lumpy sources of income tend to be spent 
differently than small, regular sources of in
come. 

However, overall food nsecurity is not 
a major problem in the area. Avai!ability of 
food in the project area does not seem to 
have been affected by shifting land from 
tnaize to sugarcane. Although the percent
age of land allocated to maize and some 
other crops has decreased, the absolute area 
planted in food crops has not. This pattern 
of land allocation may change as smaller 
farms enter the sugar scherne. 

If policymakers are interested in 
maximizing the effects on nutrition of in
creased income, several steps might be 
taken. First, if it is culturally appropriate, 
the contract for the cash crop-in this case, 
sugarcane-should include the wife's or 
wives' names as well as that of the head of 
the household. This would help foster the 
concept of household income rather than 
simply male income. 
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Table 4 1-Decisionmaking on food expenditures and sugarcane income 

Decisionmaker 

Food expenditures
Husband 
Wife or wives 
Joint decision 
Other household members 

Sugar income 
Husband 


Wife or wives 
Don't know 
Joint decision 
Other household members 

Source: International Food Policy Research 

Percentage of 
Households 

15.5 
76.3 
5.9 
2.3 

79.0 
5.5 
0.5 

12.8 
2.3 

Institute, "Survey 1984/85," South Nyanza, Kenya. 

Second, payments for the sugar crop
could be broken down into smaller, more 
frequent increments. Periodic payments-
advances against anticipated production-
might ensure that the marginal propensity 
to spend on food would be higher than it 
iswith lumpy income. 

Finally, there is an issue that has not 
been touched on directly in the study but 
warrants discussion. The community in 
which the outgrowers' scheme has been im-
plemented isone where malnutrition isen-
demic. There may not be an awareness on 
the part of households that malnutrition is 
in fact aproblem because their children look 
like all other children in the community.
The outgrowers' program, which involves 
approximately 30 percent of the households 
in the community, would be an excellent 
and visible way to reach asignificant portion 

of the community regarding the nutritional 
needs of the maternal and child population.
Nutrition education integrated into a pri
mary health care delivery system could have 
asignificant effect on the health and sanitary
environment of the chilu. 

To date, most of the farmers who have 
joined the outgrowers scheme have re
mained. Given the way the program now 
operates, it is unlikely that there will be a 
mass exodus back to food crop production.
As long as farmers are making aprofit, they
will probably stay in the scheme. 

Cash cropping isa reality in developing
countries and adefinite part of most agricul
tural development strategies. Some fine tun
ing of the program, however, would help
maximize the potential impact of the in
creased income on the nutritional status of 
households and preschoolers. 
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