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ABSTRACT

The broad objective of this study was to identify the
reason(s) for the sluggish growth 1in annual seed cotton
output and failure to attain its targeted supply levels for
Central/Eastern Kenya over the last two to three decades. In
an attempt to achieve this objective the trend in annual seed
cotton output, yields of cotton, annual hectarage and nominal
and real producer cotton prices were examined iIn addition to
the supply response models for seed cotton for Embu,
Kirinyaga, Kitui, Machakos, Meru and Murang®a districts being
estimated. The estimated supply response models were used to
test two hypotheses: that cotton farmers have responded
perversely to increases 1in the real and nominal producer
cotton prices and that the degree of price responsiveness Iis
the same among cotton farmers in the six districts covered in
the study.

It was found out that annual seed cotton output rose
significantly over the last two to three decades for Embu,
Kitui, Machakos and Meru districts. It declined significantly
only for Murang®a District. Cotton yields declined
significantly over the same period for most of the above six
districts thereby occasioning the sluggish growth in annual
seed cotton output and failure to attain its targets for the
region over that period. The rise in the region®s annual seed

cotton output was due to that of the hectarage of cotton for



most of the six districts.

The log-linear version of the Nerlovian Partial
Adjustment model was used to estimate the price elasticities
of supply for seed cotton for the six districts. The
hectarage of cotton during any year in a district was assumed
to be a function of the previous year"s hectarage, lagged
seed cotton price, lagged producer price of the most
competing enterprise, current annual rainfall amounts and a
trend variable. The Tfirst and second hypotheses were tested
by means of student®"s t-test and Chow test, respectively. The
results of testing the Ffirst hypothesis were inconclusive for
most of six the districts while the second hypothesis was
rejected at the 0.01 level of significance. The estimated
price elasticities of supply for seed cotton for the region
varied from a short run value of 0.92 for Machakos District
to a long run value of 5.79 for Kitui District.

It is recommended that measures to improve the
prevailing low and declining cotton yields for the region be
identified and executed. The targets set for annual seed
cotton output in the National Development Plans need to be
realistic and district specific. The distortions 1iIn the
crop®"s TfTactor and product markets also need to be removed.
The practising of district specific pricing policy or
relaxing the control on the nominal producer cotton price
could facilitate the attainment of the annual national

targets for seed cotton production.
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1
CHAPTER ONES
INTRODUCT ION

1 .1s The Cotton Industry: A Historical Perspective

Cotton is presently grown in twenty two districts 1in
Kenya. These districts fall in Central, Coast, Eastern,
Nyanza, Rift Valley and Western Provinces. Table 1.1 below
shows the ™"cotton growing' districts and the provinces in

which they fall:

Table 1.1: The MCotton Growing Districts** of Kenya

Province "Cotton Growing"™ Districts
Central Kiambu, Kirinyaga and Murang®a
Coast Kilifi, Kwale, Lamu, Taita

Taveta and Tana River.

Eastern Embu, Isiolo, Kitui, Machakos
and Meru.

Nyanza Kisumu, Siaya and South Nyanza

Rift Valley Keiyo Marakwet, Turkana,

Kajiado and West Pokot.

Western Bungoma and Busia.

Source: Republic of Kenya (1990b): Provincial

Annual Reports, Ministry of Agriculture.
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The main ecological determinants of the present
distribution of cotton are rainfall and altitude (Acland,
1971 and Brown et. al., 1972). The traditional area where
cotton 1is cultivated 1is the Winam Gulf, generally known as
the Lake Region. This 1is the oldest area of cotton
cultivation, the crop having been introduced in the region
around 1902 (Msemakwelli, 1979). The coastal strip bordering
the Indian Ocean then followed the Lake Region around the
1920"s (Talbott, 1973). Cotton was tried in the
Central/Eastern region in the 1930"s but failed because the
measures then available to control the severe iInsect attack,
which is a feature of this part of the country, were
inadequate (Brown et. al _, 1972). Commercial cotton
production in the region, however, began in the 1960/61 crop
season. In Rift Valley Province, 1in Kerio Valley, cotton
growing was started in 1974 (Gitu et. al., 1990). Most of the
country®"s cotton is grown under rain-fed agriculture. The
only areas where cotton is irrigated to any large scale 1in
Kenya are Bura and Hola irrigation schemes. Cotton production
started at Hola and Bura 1irrigation schemes iIn 1958 and 1977
respectively (Barasa, 1989) . During the 1988/89 crop season,
Bura and Hola 1irrigation schemes contributed 42.28% of the
annual national seed cotton output (Republic of Kenya, 1990).
The total annual seed cotton output for the irrigated region,
however, fluctuated between 6785 tonnes (in 1984/85) and 7470

tonnes (in 1986/87), with a mean of 7300 tonnes during the
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period 1984/85 to 1988/89. In contrast, the annual national
seed cotton output decreased from 39,281 tonnes in 1984/85 to
17,638 tonnes in 1987/88 (Republic of Kenya, 1989a). Both the
rain-fed and 1irrigated cotton crops are mostly grown on

smallholder farms (Msemakelli, 1979) .

1.2s Problem Statement and its Justifications

There was a wide fluctuation in the national annual seed
cotton output between 1965 and 1988. Its coefficient of
variation during this period was 34%. During the same period
the peak production of cotton lint was 70,147 bales obtained
in the 1984/85 crop season while the minimum cotton lint
production was 20,072 bales obtained 1iIn the 1967/68 crop
season. The annual output of seed cotton has also varied
between and within the provinces (regions) during this
period. These variations are depicted by means of Figures 1.1
and 1.2 and Table 1.2. There was a slight overall increase Iin
the annual national seed cotton output during this period.
The fluctuation in annual seed cotton output was greatest for
our study area, Central/Eastern Kenya. Table 1.2 below shows
the mean annual output of seed cotton for various regions of
the country during the period 1965/66 to 1987/88. The
coefficients of variation of the annual seed cotton output
levels for these regions are also shown 1in the table. The

table is based on Table A 1.1 contained iIn the appendix.
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Table 1.2s The Mean and Coefficient of Variation of Annual

Regional Seed Cotton Output Levels for 1965/66

to 1987/88
Province (Region) Mean (Tonnes) C.V (W)
Western Province 5779 40
Nyanza Province 4094 45
Central/Eastern Kenya 6876 77
Coast Province 4608 58
Nation (Kenya) 21419 34

Source: Author®s study

The national demand for cotton 1is estimated to be
75,000 to 80,000 bales of lint per year (Cotton Board, 1989).
Beginning from 1987/88 season when about 10,000 balesl of
cotton lint had to be imported the annual national demand for
cotton has consistently outstripped its supply. In an effort
to boost annual seed cotton production, the Cotton Board has
launched vigorous campaligns to open up hew cotton growing
areas as well as to increase productivity for the existing
zones (Republic of Kenya, 1990). The upward adjustment of

producer cotton prices in early 1990 was expected to give

. This represents about 25% of the local consumption of cotton lint
during that year.
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farmers further stimulus to produce more cotton (Republic of
Kenya, 1990).2 The country has Ffifteen ginneries capable of
ginning about 200,000 bales or 43.5 thousand tonnes annually
if there is sufficient cotton (Republic of Kenya, 1989a). It
can be noted from the foregoing that even at the peak annual
national seed cotton production level, realised during the
1984/85 crop season, the output was only approximately 35% of
the capacity of the ginneries. The capacity of the ginneries
therefore does not pose an immediate constraint to increased

cotton production in the country (Republic of Kenya, 1989a).

In the previous Development Plans, national targets for
seed cotton output have been set. These targets have not been
achieved during the implementation of the plans despite
efforts to do so. Table 1.2 below shows targets and
achievements of national cotton output for selected years

during the post-independence era.

Seed cotton prices were raised in 1990 by 67% (approx.) from
Kshs. 6.00 and Kshs. 3.00 per kilogramme of first grade(AR) cotton and
second grade(BR) cotton respectively to Kshs.10.00 and 5.00 per
ilogramme of AR and BR cotton respectively.
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Table 1.3: National Taraets and Achievements of Cotton

Output

Targeted Achieved Percentage

Output Output Achieved
Year (000"Tonnes) (000" Tonnes) )
1969/70 56.3 15.8 28.1
1973/74 20.0 16.2 81.0
1977/78 30.0 26.7 89.0
1982/83 34.0 23.5 69.1
1987/88 45.0 17.6 39.1
1988/89 48.6 13.8 28.4
1992/93 67.0

Source: Republic of Kenya, (1965, 1970, 1973, 1978, 1983 and
1988a): National Development Plans.

It can be noted, from the above, that the achieved
annual national seed cotton output consistently fell short of
its target during the last two or so decades. The highest
percentage achievement of the targeted annual national seed
cotton output was realised 1In the 1970s. This lack, of
attainment of the targeted annual national seed cotton output
is likely to persist into the present plan period. In
relation to the above, the following questions emerge:

(@ Why have the targeted annual national levels of seed

cotton output never been achieved?,
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(b) What guides cotton farmers on whether to continue

growing or abandoning the crop?,

(© Has the annual national demand for seed cotton risen

rapidly in recent times and

(d) What has led to the sluggish growth in annual seed

cotton production for the country over the last two to

three decades?.
It is important that these questions are addressed and
answered adequately if the country®s cotton sub-sector is to
prosper. It is difficult, however, to answer all of them in
one study. This study attempted to provide answers to some of

them.

Due to the worsening of Kenya®s terms of trade iIn
international trade a 1lot of emphasis has been laid on
constraining imports (Republic of Kenya, 1983) ,3 In the
1976/77 crop season, the Cotton Development Project (CDP) was
launched under the umbrella of the Integrated Agricultural
Development Programme (IADP) which was oriented to the small
scale farm sector. This was followed by the Cotton Processing
and Marketing Project (CPMP) which started operation in May,
1983 (Republic of Kenya, 1986a). Further concern by the

Government was demonstrated by the enacting of the 1986

During the period 1978 to 1981 Kenya®"s terms of trade, calculated

88 a ratio of the export price index to the import price index,
deteriorated by 19% (Singh, 1983).
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Cotton Bill to become the Cotton Act, 1988. The Act has led
to the creation of the Cotton Board of Kenya to replace the
Cotton Lint and Seed Marketing Board. Despite these concerns,
as already seen, the annual national output of seed cotton
remains lower than its demand and has risen only slightly

during the last two to three decades.

The annual output of seed cotton for Central/Eastern
Kenya has taken a downward trend since the 1985/86 crop
season. However, Central/Eastern Kenya is still the second
leading region in annual seed cotton production in the
Republic. Presently, the leading region in annual seed cotton
output is the Coast Province. From the 1982/83 crop season to
date, Coast Province"s annual output of seed cotton has been
generally on the rise iIn comparison to those for the rest of
the provinces.4 In the 1969/70 crop season, the targeted
output of seed cotton for the study area was 14,819 tonnes
(Republic of Kenya, 1965). The actual output was, on the
other hand, 6,248 tonnes (Republic of Kenya, 1977). This lack
of attainment of targeted seed cotton output for the region
has persisted to the present. The basic problem(s) with which
this study addressed itself, therefore, was(were) the

reason(s) Tfor the sluggish growth in annual seed cotton

The increase in annual seed cotton output for Coast Province during
the 1980s is attributable to a general rise in seed cotton output from the

irrigated areas of Bura and Hola, which fall in the province, during the
Period. -
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output and Tailure to achieve its targeted levels for the
region Tfor the last two three decades. It has been
demonstrated by Barasa (1989) that for cotton to enter into
the optimal farm plans for Busia District, seed cotton prices
would have to be increased by at least 14%. Previous studies
have also shown cotton to compete for resources with other
agricultural enterprises at the farm level. The findings of
these studies have implied that farmers lacked incentives to

grow cotton.

One of the policy measures that could therefore be used
to increase the rate of annual seed cotton output for the
country is the pricing policy. The producer cotton prices are
currently controlled by the Government. If the Annual Price
Review is to be used as a policy instrument to increase the
rate of growth of annual seed cotton output in the country,
the responsiveness of cotton farmers to price changes needs
to be estimated and hence the need for this study. This study
also examined the price levels that would elicit the 1992/93

targeted cotton hectarage for Kitui District.5

The original intention waB to do this exercise for the whole of the
region. This was impossible due to lack of data on regional annual cotton
growth targets. Data on annual seed cotton growth targets for the other
districts were also unavailable and hence our examination of the

possibility to attain the 1992/93 targeted cotton hectarage only for Kitui
District.
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The justification for this study derived, secondly, from
the fact that cotton is a labour intensive crop. It has been
estimated by Masefield that cotton requires 122 man-days per
acre per year against 100 man-days per acre per year for
coffee (Oloya, 1969). Cotton also requires more labour than
food crops (Kennedy, 1964). There is therefore need to
outline policy measures which if implemented would result 1in
increased annual seed cotton output for the country. 1t can
be inferred from its labour requirements that the achievement
of the targeted annual national levels of cotton output would
imply 1increased employment of farm labour provided [labour
productivity remains constant. This would go towards creating
the six million new jobs that have to be created in the
economy in the next nine years, as per Sessional Paper Number
One of 1986. 1In 1985, the textile industries and cotton
ginneries, employed 20,503 people (Republic of Kenya, 1988b).
It also accounted for 6% of the total value added in domestic
manufacturing in the same period. Cotton production also has
linkages with the animal feeds industry. Thirdly, cotton is
grown in the marginal areas where few alternative cash crops
are grown. It is thus an Important source of cash i1ncome for
these areas (Barasa, 1989) . To the extent that this study can
lead to an 1iImprovement 1in annual cotton output for these
areas without the crop®s annual cost(s) of production rising
more rapidly than its benefits it can lead to an iImprovement

°f farm incomes for those areas. It was estimated iIn 1988
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that agricultural enterprises contributed approximately
55.22% of the household income for Kitui District (Republic
of Kenya, 1988b). In recognition of its role in the incomes
of these peoples, Prentice (1972) calls it the "crop of the
poor'”. Finally, since agriculture 1is a location bound
industry, the real alternatives faced by farmers of a given
commodity can be formulated and the relevant variables such
as relative prices defined more appropriately for a region
than for an aggregate of heterogenous regions (Krishna,
1963). A past related study was conducted at the Provincial
level while this one was carried out at a smaller
administrative level, the District. This study was also
carried out in order to provide guidance on what pricing
policies can be pursued to achieve the targeted seed cotton
output levels for this country. The choice of the study area
was justified by its significant contribution to the annual
national output of seed cotton over the last two to three

decades as indicated in Table 1.2 and Figure 1.1 above.

1-3; The Study Area

In the Central/Eastern region of Kenya, cotton 1is

traditionally grown in the six districts of Embu, Kitul,
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Machakos, Meru, Murang®a and Kirinyaga.6 These districts have
a total land area of 61,822 Km2 (Republic of Kenya, 1982a and
b). In this region cotton is grown in Agro-Ecological Zones
(AEZs) Lower Midland (IM)3 and LM4. The AEZ best suited to
cotton cultivation is LM3. These AEZs form about 10.75% of
the combined surface area of the six districts. The crop
competes for resources in these AEZs with maize, beans, Irish
potatoes, sweet potatoes, sorghum, bulrush millet, cow peas,
tobacco, pigeon peas and cassava in addition to the livestock
enterprises (Republic of Kenya, 1982a and b). Most cotton in
this region is planted during the "October rains". The
rationale for doing this is to enable the peak rainfall to
coincide with the crop"s peak water demand (Brown et. al.,
1972). Exceptions occur 1iIn Machakos and Murang®a districts

where it is planted in both seasons (Republic of Kenya, 1982a

and b).

During the period 1965/66 to 1987/88 the study area
contributed most, on average, to the annual national seed
cotton output. However, between the 1985/86 crop season and
the 1987/88 crop season its share of the annual national seed

cotton output generally declined. In this region, the Cotton

Cotton 1Is also grown in Isiolo and Kiambu districts. Due to
paucity of data on cotton for these districts, and their little
contribution to the regional output, they were not included in the study.

below shows the position of the study area in the map of Kenya.
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Board of Kenya buys seed cotton directly from farmers or
through appointed agents such as cooperatives and individuals
such as Abdul Ali Jiwaji in Kitui District. It can therefore
be said that the marketing problems facing cotton farmers in
the region vary from district to district (Cotton Board,

1989) .

1.4s Objectives/Hypotheses

Given the problem, the broad objective of this study was
to identify the reason(s) for the sluggish growth in annual
seed cotton output and failure to achieve its targeted output
levels for Central/Eastern Kenya over the last two to three

decades. The specific objectives were:

(i) To estimate the trend in annual seed cotton output
levels and those of cotton yields, cotton hectarage and
nominal and real seed cotton prices for Embu, Kirinyaga,

Kitui, Machakos, Meru and Murang®a districts,

(an) To estimate the price responsiveness of cotton
farmers in the region. In this regard, the study
compared how Ffarmers have responded to changes in
nominal and real prices of seed cotton in Embu,
Kirinyaga, Kitui, Machakos, Meru and Murang®a districts

over the last two to three decades,
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(ain) To show whether manipulations of the producer
cotton price can be used as a planning instrument to
enable the targeted seed cotton output levels to be

achieved and

(iv) To identify other variables, other than (together
with) seed cotton prices, that affect the supply of seed

cotton for Central/Eastern Kenya.

Given the study"s objectives, the following hypotheses

tested:

@ That cotton TfTarmers have responded perversely to
increases in the nominal and real producer cotton
prices. If cotton farmers have not responded perversely
to increases in the producer cotton prices then these
increases must have not been rapid enough to induce them
to produce seed cotton at a fTaster rate than the
realised one and hence the perennial failure to attain

the targeted output levels for the region.

() That the degree of price responsiveness is the same
among cotton farmers in the six districts covered in the
study. If the null hypothesis is rejected then it Iis
possible to use the policy of price discrimination to

further increase the growth of annual seed cotton output
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for the region and the country as a whole.

© That the annual output of seed cotton for the six
districts where cotton 1is traditionally grown 1in the
region has declined or remained static over the last two
to three decades. If the null hypothesis is rejected for
a majority of the six districts then the recent decline
in annual seed cotton output for the region can be
regarded as part of a fluctuating 1long term upward

trend.

1.5s Organisation of the Study

The text of this study is organised into five chapters.
The Ffirst chapter, introduction, covered: the cotton
industry, the problem statement and its justification, the
study area, the objectives and hypotheses and the
organization of the study. In the second chapter, relevant
literature on the methodology and related studies are
reviewed. The methodology is outlined in chapter three. In
chapter four the empirical results of the study are presented
and discussed. The last chapter covers summary, conclusions

and policy implications of the study.
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CHAPTER TWO:

LITERATURE REVIEW

One of the policies that can be used to control the
output of a crop, or any other commodity, 1is the pricing
policy. This policy is only relevant where farmers, or other
producers, react rationally to price changes. In the event
that the contrary 1is true, the policy cannot lead to the
attainment of 1iIts desired results. During the last two to
three decades, the nominal producer price of cotton in this
country rose by about 700% while there was only a marginal
increase iIn the annual seed cotton output. It is thus not
clear as yet to what extent the sluggish growth in the annual
national seed cotton output over the last two to thee decades
was due to inappropriate incentives to fTarmers. This study
attempts to address this 1issue by estimating the supply
responsiveness of cotton Tfarmers in the six districts 1in
which cotton has been traditionally grown iIn Central/Eastern
Kenya. 1 concur in Nerlove®s belief (1979) that;

..."0ften the <costs and returns which face

individual Tfarmers are expressible 1iIn terms of

market prices, although the risks they face are
usually not so easily quantifiable. Whether such
market forces, however, impinge directly and
visibly on 1individual farm entrepreneurs it will
nonetheless be true, if we accept the
presupposition of optimizing behaviour, that shadow

prices and opportunity cost(s) are crucial
determinants of agricultural supply."....
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The need to understand the problem of low agricultural-
production can therefore be considered as one for identifying
the changing opportunity cost(s) for the production of a
commodity. The opportunity cost(s) of producing seed cotton
must have changed over the last two to three decades as a
result of changing commodity prices. |If these opportunity
costs were unfavourable for seed cotton production then the
sluggish growth in annual seed cotton output fot
Central/Eastern Kenya over the last two to three decades ca*l
be attributed to the prices of its competing commodities
rising faster than the producer cotton prices. It may not be
possible to fully identify the opportunity cost(s) of cotton
production over the years, however. Farmers of a given crop
may react to changes 1iIn its price by changing the area
devoted to its cultivation or its cultural practises. Sinc?
the annual output of the crop is a Tfunction of both itf
hectarage and yield (land productivity), 1iImportant insights
into the problem of Ilow production may also be gained by

examining the trend of these variables. This approach waf

adopted in this study.

The degree of supply responsiveness of a group
farmers of a given commodity 1is measured by the own prich
elasticity of supply for that commodity. The price elasticity
°f supply for a commodity is defined as the percentage change

in its output (supply) as a result of one per cent change I
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its price. The price elasticity of supply for any commodity
can be any rational number, depending on its nature. Economic
theory, however dictates that it be a positive number. This
restriction is violated 1In certain circumstances. The
magnitude and sign of the price elasticity of supply for
commodities produced 1in poor countries has been the subject
of much debate (Falcon, 1964). Empirical results of studies
carried out (Aldington and Wilson, 1968; Here, 1986; Maitha,
1974; Mbogoh, 1980; Msemakwelli, 1979 and Odada, 1975) for
Kenyan farmers of various commodities pointedly Tfavour the
hypothesis of a positive price elasticity of supply for those
commodities. The magnitude and sign of the price elasticity
of supply has varied from study to study. These differences
can be partly attributed to the models used by different
researchers, their sample sizes, nature of the commodities
and psychological factors (Jhala, 1979 and Zaki, 1976). The
models developed from supply response studies can also be
used to forecast the supplies of the commodities in addition
to providing guidance on the pricing policies to pursue for
a given commodity (Krishna, 1963). Two models that have been
widely applied in supply response studies of primary
producers are the Nerlovian "Adaptive Expectations™ model and
its alternative, the "Partial Adjustment'™ model, proposed by
Ner”ove (1956 and 1958). These models, and their derivations,

are presented in section 3.1.
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In the estimation of the Nerlovian models, the current
supply of a commodity is hypothesised to be influenced by the
previous supply, its unit price, the unit price of a
competing enterprise and "other"™ variables. The choice of
which other variables to include in a supply function is not
obvious. One variable that is often included in the models is
the trend term. 1t is included to represent such things as
technological change, improvement in transport network and
better information which are not readily quantifiable. In the
event that its coefficient is statistically significant, then
the variables left out of the model are iImportant in
explaining the variability in the dependent variable (Nerlove
and Addison, 1958) .7 In this study, the trend term was
included to account for other variables such as technological
change, improvement in transport net work and better

information, not explicitly stated in the estimated supply

response models.

Krishna (1963) estimated the price elasticity of supply
for cotton, maize, sugar cane, rice, bajra, jJowa, wheat,
barley and gram in the Punjab area of Pakistan and India.
Using the Nerlovian "Partial Adjustment” model he
hypothesised that annual changes 1iIn cotton acreage were

influenced by lagged acreage, lagged relative cotton prices,

Nerlove (1958) argues that the inclusion of a trend term is an
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annual rainfall amounts, a trend variable and the lagged
yield of cotton divided by an index of the lagged yields of
alternative crops. His inclusion of the lagged yield of
cotton divided by an 1index of the Jlagged vyields of
alternative crops was justified because of the advances in
the yields of cotton that were then present in the Punjab
region. Since the latest variety of cotton in Kenya was
released about sixteen years ago it did not appear warranted
to include it as an explanatory variable in the model used in
this study. A cursory examination of the data in the appendiXx
also revealed that there was no significant iImprovement 1in
cotton yields after the release of the variety. The results
of Krishna®"s study (1963) also showed that annual rainfall
amounts significantly influenced annual changes 1iIn cotton
acreage 1in the dry areas of the Punjab region. Since the
study area includes some of those areas classified as
semi-arid 1iIn this country, annual rainfall amounts was
included as one of the explanatory variables in the estimated

cotton supply response models.

Kere (1986) also included annual rainfall amounts as one
of the explanatory variables in a wheat acreage response
model. The results of his study do not provide conclusive
evidence as to whether changes in annual rainfall amounts
significantly influence annual changes in wheat acreage.

ere s study also suggested that the price elasticity of
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supply varied between districts, thereby emphasising the
notion that agriculture is a location bound 1#ndustry. His
study was conducted at the district level. This was a
reasonable approach since districts are generally more
homogenous than provinces in terms of competing enterprises,
soils and economic conditions. Some districts, such as
Machakos District, are heterogenous, however. Ildeally, supply
response studies should be conducted for economic regions or
smaller administrative units. In the first instance, data are
not available by economic regions making this not to be a
feasible alternative. Data are often also not available for
a long period of time by smaller administrative units. Apart
from the need for large amounts of resources, than may be
available, the previous reasons make it reasonable for the
present study to be conducted at the district level, rather
than the provincial level. Kere (1986) deflated the price of
wheat with that of the most competing enterprise in any
district.8 To 1identify the most competing enterprise, he
regressed wheat acreage on its own price and those of the
potentially competing enterprises. The enterprise with the
most significant and negative regression coefficient was then
chosen for deflating the producer price of wheat. Previous
researchers who had used the same approach in Kenya include

Odada (1975) and Msemakwelli (1979). However, Kere (1986)

8
In some instances he used nominal prices.
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advanced the argument that deflating the producer price of
wheat with that of the most competing enterprise reduced
collinearity and introduced the element of opportunity cost,
which serves to iIncrease the justification for this approach.
Incase the producer price of a crop of interest is not
deflated with that of the most competing enterprise, one
could deflate i1t with an iIndex of Input prices or a consumer
price index or simply use its nominal prices (Askari and

Cummings, 1974 and Singh et. al., 1974).

The main reason for deflating the producer price of a
crop with that of an alternative crop is lack of suitable
indices to use in deflating 1t. In this study two approaches
were used, use of nominal and real producer prices. The
producer price of the most competing enterprise was included
as an explanatory variable in our model to introduce an
element of opportunity cost. Two main criticisms can be
levelled against Kere"s methodology. Firstly, his level of
statistical significance, 0.20, was too low for the results
to be reliable. Secondly, Kere did not use a statistical test
to test the hypothesis of the price elasticity of acreage
response being the same among farmers 1in the wheat growing
districts, 1iIn this study, Chow test was used to test the
hypothesis of acreage response being the same among fTarmers

In the six "cotton growing”™ districts covered. For this test
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to be carried out,9 the variables in all the estimated supply
response models have to be the same. It is thus not possible
to carry out between districts with different competing crops
if we are to include the producer price of the most competing
enterprise as one of the variables iIn the test. To carry out
the test, data could be pooled for districts with the same
competing enterprise. |If the competing enterprises are not
the same i1n all districts, as is usually the case, the data
on hectarage, trend and annual rainfall amounts are pooled
for the relevant districts. This procedure does not result in
significant changes in the interpretation of the results
since the test also captures inter-regional variations in

competing crops.

Msemakwel li (1979) used the Nerlovian "Partial
Adjustment” model to estimate the price elasticity of supply
for seed cotton for this country. Like Odada (1975) , he
relied on provincial time series data for his study. His
study showed that cotton farmers are, generally, responsive
to iIncreases 1iIn relative seed cotton prices. However, his
statistical levels of significance were also too low. Out of

the sixteen coefficients he estimated, only three were

The test is detailed iIn section 3.4. It is able to capture
te erences in soils, competing crops, psychological conditions,
° °9y: information systems and transport network between regions.
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statistically significant.D He also did not take his study
far enough. He ought to have used his models to show what
prices would elicit particular hectarage or output of the
crop for the provinces covered in his study. Thirdly, whereas
it had been shown by Krishna (1963) that changes in the
acreage of rain-fed cotton may be significantly influenced by
annual rainfall amounts, his model only included lagged
acreage, lagged relative prices and a trend variable as the
explanatory variables. Fourthly, his analysis was done at the
provincial level thereby not realistically showing the
alternatives faced by cotton farmers. For instance, whereas
he found out that sugar cane was the most competing
enterprise with cotton in Nyanza Province, this 1is not
necessarily true for every 'cotton growing" district in that
province. His study has also been criticised for his not
explicitly incorporating risk and uncertainty 1iIn his
estimating equations (Barasa, 1989). One form of risk that
can face cotton farmers in this country, however, is removed
by the Government®s guaranteeing of the producer cotton

price. The risk and uncertainty variables are also captured

by the intercept and the lagged value of the dependent

Only two coefficients of relative seed cotton price were
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variable (Msemakwelli, 1979).1 There have been attempts to
incorporate risk variables into farmers®™ decision making
process using cross sectional data. One such attempt was by
Odhiambo (1983). He compared and contrasted risk responsive
and risk neutral models derived from both traditional and the
stochastic production risk model proposed by Just and Pope
(1978) using a cross-sectional sample of cotton farm data
from Egypt. He concluded that the Just-Pope model was
preferable to the multiplicative error model. Since the data
used in this study was of a time series nature the Just-Pope
model was considered inappropriate. The Just-Pope model is
appropriate where a production function approach is adopted.
In this study the risk of crop failure due to drought was
incorporated by including annual rainfall amounts as one of
the explanatory variables iIn the estimated supply response
models. It is hypothesised that farmers adjust their acreage
decisions during the early part of the "October rains" so as
to avoid crop failure due to drought. IT there are
indications of drought, farmers can react by growing crops or
crop mixtures that are drought escaping or that take a short
time to mature. For this reason, if there is a possibility of

the prices of food crops being very high as a result of

' Technological uncertainty may not be fully accounted for by
deluding the laaaed yependent variable aa one of the regressors in these
rGaela <Mb°goh, 1980). This calls for more elegant forms of supply
are °n% mxe”8 than these ones. The more elegant supply response models
Ner” Invariably highly demanding on data and computations than the

Vian ones and hence our preference of the latter.
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drought less acreage of cotton 1iIs grown in any one growing
season than would have been the case. Msemakwelli®"s lagging
of the producer cotton prices in Coast, Nyanza and Western
provinces was also erroneous since seed cotton prices are
announced in advance of the planting of cotton in these
provinces. This study therefore differed with Msemakwelli®s
in two main respects. Firstly, the price elasticity of supply
for seed cotton (cotton) was estimated at a smaller
administrative level, the district. Secondly, it was intended
to use the models so developed Tfor prediction purposes.
Msemakwelli"s study, however, represented a significant
departure from earlier economic studies of cotton in Kenya.
Previous researchers like Heyer (1967) and Kennedy (1964)
underscored the importance of competition for [labour and
other farm inputs without determining the price
responsiveness of cotton farmers. In this study, competition
for farm inputs was introduced through the use of the most
competing enterprise as an explanatory variable in the

regression model used to analyze the data.

Kennedy®s study (1964) was conducted among cotton
growers in Nyanza and Coast provinces. It showed that cotton
competes with food crops for Ilabour during the critical

periods of labour demand. He observed that

e__"cotton 1#s invariably planted Ilate and if
qganted early, the standards of husbandry are

=
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His observations also underscored the need for including a
risk variable such as rainfall 1in supply response models.
Despite collecting input-output data for both cotton and food
crops he did not go far enough to determine whether cotton
would feature in these farmers®™ optimal farm plans. Had he
done that he would have also demonstrated at what producer
price levels cotton would go out of, or enter into, the
optimal farm plans. Heyer (1967) went TfTurther than Kennedy
(1964) to determine the optimal farm plans for peasant
farmers in Masii Location, Machakos District, under different
rainfall conditions. Her conclusions were that cotton was not
much of an 1improvement over traditional crops in the area
during years of Ilow rainfall amounts and that Ilivestock
enterprises could not compete successfully for arable land
with crops in that area. Since the conditions under which
cotton is grown in the study area are similar to that of
Masii, it 1included Masii, livestock enterprises were not
considered to compete with cotton for land. Heyer"s study
also revealed that apart from labour bottlenecks being
experienced during ploughing, weeding and harvesting, land
was a constraint iIn the area. Heyer®s study supports the
incorporation of (@ competing crop(s) in the estimated
supply response models. It also offers support for the

inclusion of rainfall amounts as a risk variable 1iIn the

study.
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Etyang (1979) demonstrated that cotton had the least
gross margin in Busia District in the 1970s. Barasa (1989),
working on cotton in the same district, also showed that the
crop would only feature in the optimal farm plans for the
district if its price was raised by at least 14%. The studies
by Barasa (1989) and Etyang (1979) go further to support the
contention of Aldington (1973), Blume (1969) and Matovu
(1980) that returns from the cultivation of cotton were low
and hence impeded its progress in the country. The returns
from the production of seed cotton can be iIncreased by either
increasing 1its yield or the prices of its grades, provided
costs do not rise more rapidly than either of the two. Both
approaches are relevant in the long run. In the short run, it
is possible to 1increase the growth of annual seed cotton
output through the pricing mechanism.R This is because it is
easier to change seed cotton prices than its yield. In the
long run it is possible to increase cotton yields by breeding
it for that attribute. It is thus possible for one to
attribute the failure to achieve the targeted seed cotton
output to the "low returns”™ from cotton production. It is for
this reason that the influence of seed cotton prices on its

annual supply for Central/Eastern Kenya was investigated.

In the short run it is also possible to increase cotton yields and

output by practising improved crop husbandry, where a substantial gap
S b between research recommendations and those obtained by farmers. The

on recommendations by farmers are, of course, subject to

fav.lr bein9 simple, easy to replicate, affordable and compatible with the
"arming systems.
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Even if the seed cotton prices were high enough to make the
crop fTeature in the optimal farm plans for the region, 1its
output cannot be raised if its Factor and product markets are
inefficient. This observation is underscored in the country®s
Sixth National Development Plan (1989-1993). It can be
correctly said that 1f the product and factor markets for
cotton do not remove some elements of uncertainty Tfacing
farmers, farmers will discount the returns from seed cotton
production. The degree of responsiveness of cotton farmers in
the study, to changes in the price of seed cotton, therefore
depends on whether or not the farmers receive farm inputs
such as pesticides, cotton seeds and labour in the
appropriate amounts and at the appropriate time(s). It is
also influenced by whether or not they are paid promptly for
the produce they sell or there are unorthodox practices such
as incorrect weighing procedures or grading of first grade
(AR) as second grade (BR) cotton. Untimely return of sacks or
bags used for packing cotton to their owners also iInfluence
the response. These aspects were considered in the

methodology of the present study, which 1is presented iIn the

next chapter.
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CHAPTER THREE:

METHODOLOGY :

3.1s Theoretical Background to the Methodology

Linear regression has been widely applied to the
measurement of economic relationships (Chow, 1960).1B Such
relationships include the consumption function, consumer
demand, business investment, dividend policy, prices of
corporate stocks, cost and supply functions and the trend in
variables. The assumption behind such measurements is that of
a causal relationship. The concern of this study was the
measurement of supply functions of cotton growers in
Central/Eastern Kenya and the estimation of the trend in the
variables that influence the annual supply of seed cotton for
the region. Economic theory suggests that the supply of a
crop is influenced by the crop"s price, the price of a
competing enterprise, the levels of investment and the
acreage sown to the crop. The technical relationship between
the output of a cropand its inputs is known as the
production function.®” The output of a crop is thus a function

of the 1inputs which go iInto the process and non-economic

For a discussion of the assumptions and limitations of the
Ordinary Least Squares (OLS) technique see Johnston (1984) or Pindyck and
ubinfeid (1981) or Intriligator (1978) or Theil (1978) or Koutsoyiannis
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variables such as weather fluctuations and different soils.
This approach to the supply response for a commodity is the
production function approach. Despite its being conceptually
sound, and 1its adoption 1iIn various studies, the production
function approach is extremely difficult to apply empirically
when multi-products can be produced in farms (Kwon and Uhm,
1980). This difficulty arises because of the impossibility to
disaggregate labour and capital for different enterprises. An
alternative approach, which is empirically feasible, is the

"esupply function approach'.

One facet of the supply function approach is based on
the premise that the only input that can be disaggregated for
a particular crop is the acreage sown to that crop.¥4 In this
case, yield 1is generally regarded as controlled by factors
not under the farmer®s control (Nerlove, 1956). As a result,
this second approach measures acreage responses. In some
instances, however, the quantity of a commodity has been used
as the dependent variable.®b Such an approach is applicable

where there is unreliable data on acreage Malima, 1971) or

In the event that crops are inter planted, it becomes even more
difficult to disaggregate inputs. In such a situation, it is impossible
to disaggregate land. Since it is not recommended that cotton be inter
Planted in most parts of the Republic (Brown et. al., 1972) and in Kitui

strict, cotton is planted in pure stand in LM4 (Pagiola et. al., 1990)
We as8umed that land can be disaggregated.

See Alibaruho (1974a), Malima (1971) and Rukandema (1976).
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where it is constant over time (Maitha, 1974b). For perennial
crops, productivity responses and vintage capital models are
applicable (Maitha, 1969 and 1974b and Nyang, 1989). Since
cotton is grown as an annual crop, the acreage response model

is applicable to this study.

It should be noted that there may be no perfect
correlation between planted acreage and planned output
(Wilson et. al, 1980). Acreage, however, is an attractive
surrogate of planned output because annual variations in
yield are largely due to uncontrollable variables, making
acreage to be the main decision variable under the farmer®s
control (Kwon and Uhm, 1980) . Further, so long as the crop
yield is stable the elasticities of crop acreage are

equivalent to those of crop supply (Jhala, 1979).

The "Supply Function Approach"™ was initially adopted by
Nerlove (1956 and 1958) and subsequently by many researchers.
Nerlove proposed two models, which came to be referred after
him. These are the "Adaptive Expectations™ model and 1its
alternative the "Partial Adjustment" model.® The Nerlovian

Adaptive Expectations'” model is based on the argument that

farmers revise their price expectations for the period in

16
The present derivation of the models is based on those by Lim

@975, Griliches (1967) and Johnston (1984).

milVERSIT'f Qf NMB96-
i IBRAW*
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proportion to the error they made iIn predicting current
prices. ITf we represent the expected price iIn period t by P*t,
the expected price in period t-1 by the actual price in
period t-1 by Pt, and the coefficient of price expectations by

0, we can write this hypothesis in terms of the above

variables as below:

@-1) Pt-Pi-1 =P(pt-1-Pt-i) .O£P£1

Nerlove (1956) also postulated that the current supply
(hectarage) was a linear function of the expected price. This

can be written as equation (3.2) below:

.2 X t=atbpt+ut

where a and b are parameters to be estimated, xtis the supply
(hectarage) of the crop iIn year t and ut is a residual
(disturbance) or error term. Due to their containing
unobservable variables, equations (3.1) and (3.2) are not

estimable. By rearrangement of equation (3.1) we obtain

equation (3.3) below:

G-3 Pt=PPt-i+(I-P)Pt-i
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in equation (3.3) above, P*t is a weighted average of P,, and

ptl. Lagging the variables 1i1n equation (3.3) once gives us

equation (3.4) below:

3-4) Pe-i =PPc-2+(1-P)Pt-2

IT equation (3.3) is true, then equation (3.4) is also true.
Equation (3.4) can be lagged successively to get rid of the
unobservable values of past prices. Substitution of equation

(3-4) i1nto equation (3.3) gives us equation (3.5):

@=5) PP tx+(L-P) [PPc2+(L-P)Pe-2]

This iIs the same as equation (3.5a) below:

(3.5a) Pt*-PPc-1+P(1-P)Pt2+P(1-P)Pt-3+(1-P)3Ft-3

It 1Is seen from equations (3.5) and (3.5a) above that the
expected price in period t is a weighted average of past

prices. The weights are geometrically declining. Using

summation sign, equation (3.5) can be rewritten as below:

(376) Pt=PPed+P £ (- PPt-i-!
I_

n substitution of equation (3.6) into equation (3.2) we

obtam equation (3.7) as below:
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n

(3.7 *>PPt-i+£ P1E1 A"P)ip t-i-i+tuc

As it stands, equation (3.7) poses estimation difficulties
because of the presence of severe levels of multicollinearity
or lack of sufficiently long enough observations of past
prices. To solve the multicollinearity problem the Koyck
(1954) reduction procedure is used. If we lagged equation

(3.7) once and multiplied the result by (1-/3) we would obtain

the following:

n

(3.8)  (A-p)xtl=(1-P)a+(1-P)bp (1-PAP~A+a-P)~

Subtracting equation (3.8) from equation (3.7) gives us

equation (3.9) below:
G.9)

Upon rearrangement and simplification of equation (3.9) we
obtain the reduced form of equations (3.1) and (3.2) as

below:

(3.10)

XtPatPIPLHUEA-PUtHI-PXEL
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Equation (3.10) can be written more compactly as equation

(3.11) Dbelow:

(3.11) +

in which: nO= /3,
m, = /3,

w2 (1-/3) and

vt= ut- (@-/73) utj.
Equations (3.1) and (3.2) are expressed iIn form of equation
(3.11) in empirical work. Equation (3.11) has been used to
estimate the price elasticity of supply for various crops
such as cotton by Nerlove (1956) in the United States of
America. An examination of equation (3.11) above indicates
that it could be serially correlated since it contains both

the current and lagged values of the error term.

The Nerlovian "Partial Adjustment” model, on the other
hand, rests on the argument that farmers are always trying to
bring the actual level of farm output to some desirable
levels but due to some uncontrollable factors, such as
weather fluctuations, such efforts are never completely
rewarded in any single period (Nerlove, 1958). This long run
°r equilibrium acreage @¢*f is a linear Tfunction of the
expected normal price. He further hypothesised that the

change in the actual supply of a crop is proportional to the
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gifference between its desired or equilibrium supply and the
actual supply (hectarage). Finally, farmers revise their
price expectations in proportion to the error they made in
predicting the previous period®s price. His three hypotheses

can be written in algebraic terms as below:

(3.12) =za+bPt+ut

G-13) pi-Pt-i=p(Pt-i-Pc-i),0spsi

G-14) Xt ~ x&H X i ,°<As1

In equation (3.14) above, X i1s the coefficient of adjustment
while the rest of the variables and parameters are as in
equations (3.1) and (3.2) above. The magnitude of the
coefficient of adjustment is an indication of the ability of
farmers to change the fixed factors of production. The larger
it is the easier it is for farmers to remove bottlenecks that
inhibit them from achieving the long run (equilibrium) supply
levels of a commodity (Nerlove, 1956). Equation (3.14) can be

rewritten as equation (3.15) below:

G-15 X GE\Xt+ (1-1) xt 1

Substitution of equation (3.12) into equation (3.15) gives us
equation (3.16):
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(3.16) X t=A. (@+jbpt+u)+(1-A)xt 1

XFf we substitute the expected price variable Pt with known
values of the price, as we did with the "Expectations'™ model
in equation (3.7), we obtain an equation which relates the

current supply of a crop to its past prices and lagged

acreage as follows:

n

(3.17) x t=A.a-a.bPp( I+ £ (L-P)P e-i-i+*ue+(l
i1

In i1ts present form, equation (3.17) poses estimation
difficulties due to the presence of severe multicollinearity
and lack of sufficiently long enough observations of past
prices. These problems are solved through the Koyck (1954)
reduction procedure. Lagging equation (3.17) once,
multiplying the result by (1-3) and subtracting the result of
the multiplication from equation (3.17) gives us the
following upon simplification:

(3.18)

*t"(1I'P)xel=PXa+pAjbPE1+(1-X) jfj.j-d-p) (I-X)xe2+Ilut-(I-p)Xuel

It is possible to write equation (3.18) more compactly as

below:
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(3-19) X t=00+a i-Pt-1+a2X tI~-(3X C-2+Vt
where, aG = /3Xa,
a, = /3Xb,
KL= CA/LR) + (1-X)1]

a3

a-73 a-X ,
and vt= XUt - (Q-/3) X,

In the event that there is no price uncertainty, /31 and a3
becomes zero (Hill, 1972) . 1t is apparent that in such a
situation vt= Xutand the error term is well behaved. If full
adjustment can occur in one time period, X =1 and a3 again
becomes zero. In both cases, where a3 = 0, equations (3.11)
and (3.19) are comparable. Since as Griliches (1967) points
out, the Nerlovian "Partial Adjustment”™ model 1is used 1in
situations where price uncertainty 1is removed by the
Government guaranteeing of producer prices, a3is always zero.
The "Partial Adjustment”™ model can also be formulated in a

log-linear form as belowlr:

(3-20) xt=apti

al . In ecJuation (3.21), in the text, X is known as the elasticity of

ustment iInstead of the coefficient of adjustment as was in equations
<3-14> to ,3.19) above.



(3.21)

Combining equations (3.20) and (3.21) gives us the following:

(3.22)

In this form it 1is hypothesised that the proportion of
disequilibrium which is eliminated is smaller the greater the
disequilibrium (Lim, 1975). This assumption is perhaps more
realistic as it is likely that the closer the producers are
to equilibrium the less there 1i1s to learn about it and,
therefore, the more they are inclined to eliminate 1it. The
closer one is to equilibrium the more likely one is to afford
to change the fixed factors of production that inhibit one
from attaining some desired level of supply of a given

commodity. When equation (3.22) 1is expressed 1iIn natural

logarithms we obtain:

@B*23) Inxt-Inxtl=kIna+\blnptl-"kinxt 1+ut

uPon rearrangement of equation (3.23), it becomes

3-24) Inxt=\Ina+\blnptl+(@-1)Inxtl ut
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Equation (3.24) can be written more compactly as:

(3.25) Inxt=1na0+bQlnpt 1+bllnxc 1+ut

where, Inac = XIna, bG = Xb and = (1-X) .

One weakness of this form of the "Partial Adjustment'™ model
iIs that the price expectation 1is assumed to static. The
producer price of a crop for some period is assumed to be the
one on which farmers base their acreage allocation decisions.
Its strength lies 1In one obtaining the short run price

elasticity of supplyB for a commodity directly.

The ™"Adaptive Expectations”™ model emphasises price
uncertainty as being responsible for farmer®s adjustment lags
whilst the "Partial Adjustment" model emphasises
technological uncertainty as being responsible for these
lags. There are conceivable circumstances when both forms of
uncertainty are present (Johnston, 1984). Under those
circumstances a "mixed model™ 1is used. The "mixed models™ are
difficult to estimate. The reason for choosing between the

"Adaptive Expectations”™ and the "Partial Adjustment™ models

The short run price elasticity of supply is defined as the
elasticity over one production period. The long run price elasticity of

uPPly, on the other hand, is the elasticity over the period when Tfull
adjustment can occur.
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for use in empirical work has been attributed to Griliches
(1967) . He stated that;

... "In situations of price uncertainty, the

Adaptive Expectations model is applicable whereas

in situations where price uncertainty is removed by

the government guaranteeing of producer prices, the

Partial Adjustment model is applicable™. ...
Krishna (1963) also adds that the choice of which of the two
Nerlovian models to use iIn any situation depends, Tirstly, on
whether or not 11t 1iUs a plausible formalisation of the
institutional, technological and expectational facts of the
sector concerned. Secondly, it depends on the estimation
difficulties posed by the model (Krishna, 1963) . The
Nerlovian "Partial Adjustment”™ model 1is easier to estimate
than the "Adaptive Expectations™ model (Krishna, 1963) . It is
for the above reasons that the log-linear version of the
"Partial Adjustment” model has previously been used by Zaki
(1976) and Jhala (1979) to estimate the supply responsiveness
of cotton and groundnut farmers iIn Egypt and |India,

respectively.

Nerlovian models belong to the class of dynamic models.
When analyses based on dynamic models are contrasted with
those based on the more traditionally static approach, it is
found that the former analyses explain the data better and

that the coefficients are more reasonable iIn sign and

magnitude (Nerlove, 1958). The Nerlovian models also make it
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possible to identify both the short run and the long run
price elasticity of supply. One major Hlimitation of these
models, as well as of other dynamic models, is the
possibility of them being serially correlated. In this study,
the models were scanned for serial (auto) correlation by
means of Durbin®s h-test statistic. This iIs a suitable test
for serial correlation when a lagged dependent variable is
used as an explanatory variable 1iIn a regression equation
(Durbin, 1970). Gordon-Breusch test can also be used to scan
for serial correlation iIn models in which a lagged dependent
variable is one of the regressors (Johnston, 1984) . It has
more computational complexity than Durbin®s h-test and hence

our use of the Ilatter.

To be of value to planners, the calculated price
elasticities of supply for a commodity should be determined
for homogenous regions (Brennan, 1958 and Odada, 1975).
Aggregated data normally conceal differences such as
alternative crops, soils and climate, wage rates, and
technological conditions which exist between regions.
Ideally, each region should be defined in terms of
homogeneity of crop substitutes, technology, climates, soils
and wage rates (Brennan, 1958). It is these observations and
the fact that data are not available by economic regions that

s lengthen the case for estimating the price elasticity of
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supply for seed cotton at the district rather than the

provincial level.

A priori, one expects the price elasticity of supply to
be positive and differ between the cotton growing districts
in Central/Eastern Kenya. This is due to the differences in
economic and non-economic conditions between them. Whether or
not there are such differences was tested by means of Chow
test, as outlined in section 3.4 Dbelow. To test the
hypothesis that the regression coefficient of the price of
cotton has a positive sign, as economic theory suggests, we
used a one sided upper bound student®s t-test. We should not
expect cotton farmers to behave differently from their
counterparts who grow coffee, pyrethrum, tea, maize, wheat
and sugar cane and raise livestock in Kenya. The regression
coefficient of the annual rainfall variable can take either
sign. If cotton is regarded as a drought escaping (or drought
tolerant) crop, then as rainfall amounts increase less of it
is planted and vice versa. ITf we are to go by the results of
studies by Jhala (1979) and Krishna (1963) we should expect
it to be positive. Economic theory also suggests that the

regression coefficient of the most competing enterprise

should be negative.
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3.2s Functional Form3

3.2.1s Estimation of the Trend in the Variables

The first specific objective of this study was met by
regressing the annual cotton hectarage, the annual cotton
output, the yield of cotton and nominal and real producer
cotton prices for any district on a linear time trend. The
relationship between these variables and time was assumed to

be as i1n equation (3.26) below;

(3.26) y~a +PT+Uj.

where Yt= the observed values of annual seed cotton
output, cotton yield, hectarage, and real
and nominal producer cotton prices in year t,

T = a trend variable taking the values 1 to 28 if
the data set stretched back to 1960/61 crop
season. Where the data set began after the
1960/61 crop season, the value 1 was taken to
stand for the year when the data began and

ut= a well behaved stochastic error term at year t.
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To complement our trend analysis we also calculated the

means® and coefficients of variation of the above variables

for the six districts.

3.2.2s Supply Response Modelling and Prediction of the

levels of Seed Cotton Prices that can lead to the

attainment of the 1992/93 Targeted Cotton Output 1in

Kitui District

It has been argued before that the suitable model that
can be used to meet the other three specific objectives of
the study is the log-linear version of the Nerlovian "Partial
Adjustment” model. Firstly, it is suitable because the
producer cotton prices is set by the Government in this
country. As we have seen before, the Nerlovian Partial
Adjustment model 1is applicable where producer prices are set
by some agency. Secondly it enables us to identify the short
run price elasticity of supply for cotton directly. Thirdly
it Is easier to estimate than the "Adaptive Expectations'
model. Lastly, it more reasonably formulates the Tfarmers”
behaviour than its alternatives. It is reasonable to assume
that the closer one is to equilibrium the more likely one 1is
to eliminate the disequilibrium since the costs of adjustment

are lower, which 1is the assumption of our model. In this

} For the definition of the mean and coefficient of variation see
sPiegel (18873 or wonnacot and Wonnacot (1990).
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study, the present season"s hectarage of cotton was assumed
to be a function of the previous season®s hectarage, the
previous season®s price of cotton, the previous season's
price of a competing enterprise, the current annual rainfall
amounts and a time trend variable. Two sets of prices were
used in the analysis; real and nominal producer prices. The
Nairobi Lower-Income Consumer Price Index was used to deflate
the producer price of cotton and those for the competing
enterprises to obtain real producer prices for each of the
six districts. The use of this index was dictated by the fact
that Nairobi is the nearest city (town), to the study area,
whose Consumer Price Index (CPI) was available. Since the
consumer baskets in the study area and Nairobi may be
significantly different the results of our analysis with real

producer prices need to be interpreted with this limitation

in mind.

Our model can be written in mathematical terms as below:

@3-27) X c=AXT* POHiPnfAR t e

where Xt =  the hectarage of cotton in season t,
the hectarage of cotton iIn season t-1,

(Pc)n = the lagged real or nominal producer price of

cotton,
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(Pm)n = the lagged real or nominal producer price of

the most competing enterprise,

Rt = Annual rainfall amount in mm, during
season t,
T = Time trend variable, ranging from 1 to 28,

01/02/03,04 and 05 = Parameters to be estimated and

ut = an error term.

As it stands, equation (3.27) cannot be estimated using
Ordinary Least Squares (OLS) technique. Firstly, it 1is

linearised by taking natural logarithms of both of i1ts sides
to give us equation (3.28):
(3.28)

InXcEInA+FilInXt 1+ [RIn(Poel +AAn(Pmt 1+ptInRE&psT+ut

If we let X, = In X,, XM = In X,,, <P"0Q = In (P©),,, (P"J,
= In (PJu, R"t= In R, and 00= In A we can rewrite equation

(3.28) more compactly as equation (3.29) below:

(3.29) X /e<pO+p X"t 1+pAp Ot.i+P3(pge i+p4fA t+pSr+lit

Since it is impossible to decide a priori what the most
competing enterprise with cotton in any district is 1t is
necessary to first of all run a regression with the prices of

all the alternative crops to cotton as additional variables
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in the model (Msemakwelli, 1979) . It is also possible to
identify the most competing crop enterprise with a commodity
for a given region by means of simple correlations (Askari
and Cummings, 1974 and Singh et. al., 1974).2 The crop whose
price is most negatively correlated with the current
hectarage of that for which the supply response 1is being
estimated is chosen for the next stage of analysis. The
estimation of the simple correlation matrices of all the
above variables constituted the first stage of our analysis.
This procedure enabled us to test for multicollinearity at a

later stage with ease.

The second stage of the analysis involved estimating the
supply response models for cotton in each of the six
districts in which it is traditionally grown in
Central/Eastern Kenya. The estimating equation used in this
case was equation (3.29). The third stage of the analysis
involved estimating the price elasticities of supply for
cotton from the results of the second stage for each of the

six districts. From equation (3.29) above, the short run

price elasticity of supply, pp, for cotton was obtained as

below:

Preliminary analysis also revealed that the use of the two
Procedures led to identical results.
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(3.30)

On the other hand, the long run price elasticity of supply,
J-, for cotton was obtained by dividing its estimated short
run price elasticity of supply, Dt with the estimated
elasticity of adjustment, X.Z The procedure used 1is given
below:

3.31 - -P2- h
-3 X @)

The Tfourth stage of the analysis, involved estimating
the 1levels of seed cotton prices can elicit the cotton
hectarage targeted Tfor the 1992/93 crop season in Kitui
District. This procedure can be represented by means of a
simple flow diagram as below. In the diagram, N is the number
of producer cotton prices calculated. From such an exercise
it was possible to conclude whether the conscious
manipulation of producer cotton prices could lead to the
attainment of the 1992/93 targeted cotton hectarage for the
district. The validity of our results with regard to seed
cotton output rests on the assumption of stable cotton yields

during the present plan period. On the one hand i1f cotton

Vields are declining then the targeted output levels will not

Z'It is obtained by subtracting the estimated P, from one.
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be achieved while, on the other hand, 1i1f yield levels are
rising then the targeted output levels will be surpassed. The
attainment of the 1992/93 targeted cotton hectarage 1iIn the
district 1is also contingent on the estimated supply
responsiveness of cotton farmers for the region being static

over the present plan period.
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3.1s A Simple Flow Diagram of the Procedure used to
Predict the prices of Seed Cotton that can lead to
the attainment of the crop®s 1992/93 targeted
hectarage level for Kitui District.
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3.3s Testing for Serial Correlation and Multicollinearitv

in the Estimated Models

There 1is a possibility of having serial correlation
and/or severe multicollinearity in the estimated supply
response models. The presence of serial correlation leads to
inefficient estimates of the coefficients of the variables in
equations such as equation (3.29). The inference procedures
also become invalid In such a situation. One of the tests for
first order serial correlation is the Durbin-Watson test. The
Durbin-Watson test will not work in a situation where use a
lagged dependent variable as one of the regressors (Durbin,
1970 and Griliches, 1967) . This is because the test is
developed for situations where the matrix of regressors is
assumed to be non stochastic whereas the presence of the
lagged dependent variable in that matrix violates that
assumption. To cater for situations where lagged dependent
variable is used as one of the regressors Durbin (1970) has
developed a large sample test known with the acronym Durbin®s
h-test. Despite our small sample limitations we scanned the
estimated supply response models for seed cotton for serial
correlation with Durbin®s h-test.2 This test statistic Iis

calculated as below:

Kenkel (1974) discusses the small sample properties of Durbin®s
h-test.
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(3-32) h=a n ~AN(O, 1)
\{ [1-N\HPx)]

where n = sample size,
A
V(p,) = estimated sampling variance of the coefficient
of in the OLS regression of equation (3.28), and
n
yi etetd
(3-33) -
n
=l

Finally, d in equation (3.33) above 1is the Durbin-Watson
statistic. Since h is asymptotically normally distributed,
the hypothesis of non serial correlation is rejected if its
absolute value is greater than 1.645 at the 5 per cent level

of significance (Durbin, 1970).

To scan for multicollinearity, we used the simple
correlation matrices of the variables. Klein ((1977) states
that "so long as the simple correlation, rx,y, between two
explanatory variables x and y 1is less than the multiple
correlation, R, there 1is no serious collinearity between
them™. This rule of thumb was used to scan for
multicollinearity in this study. For the purposes of better

understanding the institutional framework within which
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farmers grow cotton, discussions were held with agricultural

extension workers in the six districts.

3.4s Hypotheses Testing

Statistical procedures were used to test the hypotheses.
The Ffirst hypothesis was tested by means of a one sided upper
bound student®s t-test. If the estimated 02 in equation (3.29)
above was statistically significant at 1% or 5% or 10%

significance levels then the null hypothesis was rejected.

To test the second hypothesis, Chow test was used.3
This test 1is made by means of an F-distributed random

variable expressed as below:

3-34 F 6Ky R
( ) (k, N1+n2+n3+n4+n5+ns-6K) Qj ( *n2+n3+n4 6K)

where Q = the sum of the squares of residuals with the
six data sets pooled,
Q, = the combined sum of squares of residuals
from six separate regressions,

K = the number of parameters that were

estimated,

B In this case we are testing whether the slopes and intercepts of
the six regressions are the same (Johnston, 1984).
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and n,, n2, n3, n¥ n5 and n6 = the number of

observations for each of the six regressions.

To carry out Chow test the regression was run for each
district and the sum of squares of the residuals taken. The
data sets were also pooled and the sum of squares of the
residuals taken. If the coefficients of the regressions
differ then the value (Q-Q,) is relatively large and the value
of the F- statistic would exceed the critical value for the
test (Chow, 1960 and Johnston, 1984) . If this is so we would
reject the hypothesis of the magnitude of the price
elasticity of supply for cotton being the same among cotton
farmers in Embu, Kirinyaga, Kitui, Machakos, Meru and

Murang®a districts.

The third hypothesis was tested by means of a one sided
upper bound student®"s t-test. If the estimated 6 in equation
(3.26) above was positive and statistically significant at 1%
or 5% or 10% significance level when we regressed annual seed
cotton output on the trend variable then the null hypothesis
was rejected for that district. Further, 1if the contributions
of the districts for which it was rejected were more than
those for the districts for which i1t was not rejected then we
concluded that the recent decline iIn the region®s annual

cotton output could be part of a long term, Tfluctuating,

upward trend.
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3.5s Data Collection

The data used in this study were obtained from several
official sources. Data on annual seed cotton output, annual
cotton hectarage, producer cotton prices and prices of
competing crop enterprises were obtained from two sources:

(@ Central and Eastern Provincial annual reports for
the period 1960/61 to 1988/89, where the data stretched that
far.

(b) District annual reports for Embu, Kirinyaga, Kitui,
Machakos, Meru and Murang®a over the same period as in (@
above. The annual report of any administrative region, in our
case the district or province, is compiled from the preceding
twelve monthly reports for the region. It is thus meant to be
a summary of the relevant activities, in our case
agricultural, 1in the region for the preceding twelve months.
This therefore implies that any errors made at the earlier
stages of this process will be carried over into the
subsequent ones. The final stage of this process involves the
District Subject Matter Specialists (DSMS) coming together
and compiling the district annual report from those of the
divisions. At this stage, if 1t i1s felt that are some
omissions or errors, the DSMS are meant to elicit more
information from or verify the ones presented in the
divisional annual reports with the Divisional Agricultural

Extension Officers. The district annual report is, presently,
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required to be at the Provincial Director of Agriculture's
office by 5th January of any year, in any case not later than
15th of the same month. It is from the district annual
reports that the Provincial Subject Matter Specialists obtain
the information they use to write the provincial annual
report. The use of the two reports as sources of iInformation
was therefore to supplement one source with another. There
were situations where one source was absent and the data used
had to be obtained from the other. This procedure had one
serious drawback, that of the two figures conflicting with
one another. In such a case, the one iIn the district annual
report was taken as accurate, since the provincial annual
report is based on the former. The yield of cotton for any
district for a given year was computed from the Ffigures of

annual seed cotton output and cotton hectarage obtained from

the annual reports.

To ensure that the seed cotton prices obtained from the
annual reports were realistic they were verified against the
legislated producer cotton prices. To arrive at the average
producer cotton price for a district for any year, the prices
of AR and BR grades of seed cotton were weighted with their
respective percentages, where these were available. The price
(Kshs./Kg) of the competing crop enterprises were obtained by
dividing the value (in KE£) of the crop concerned with its

output 1in any respective year. Some of the prices were
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reported in Kshs./Kg in the annual reports and such a
conversion was unnecessary. It was not possible to include
all the potential or actual competing crop enterprises with
cotton in any one district due to paucity of data. Sweet
potatoes, cassava and horticultural <crops are obvious
omissions in Murang®a District. The use of the price of only
one of the products that can be obtained from an enterprise
also biased our specification of the price of the most
competing enterprise with cotton iIn any district. Examples of

such crops are cow peas and pigeon peas.

Data on annual rainfall was obtained from the Data Bank
of the Meteorological Services Department of the Ministry of
Transport and Communications, Nairobi, while that of the
Lower-Income Nairobi Consumer Price Index (LINCPI) was
obtained from various issues of the "Statistical Abstract™.
Data on LINCPI did not stretch to the period prior to 1966.
This led to loss in the degree of freedoms of the regression
for some districts. The 1indexes were all converted to the
January 1975 = 100 base. The annual rainfall amounts used in
the analysis were for the rainfall stations that fell in the
leading cotton producing regions in the districts; or where
such areas had no rainfall recording station, any other
station that falls in the cotton growing area was chosen. 1In
some instances, some of the stations had been closed before

1989 and had to be replaced with other ones, while in a few
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cases we had to impute the values of rainfall amounts for
some months fTor some stations. The data set used 1iIn this
study is given in Tables A 3.4.1 to A 3.4.19 in the appendix,
both tables inclusive. It is with the 1iImplicit data
limitations, inherent in the data sources, in mind that the

results of the study presented in the next chapter should be

viewed.
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CHAPTER FOUR:

EMPIRICAL RESULTS AMD DISCUSSION:

4.1: The Estimated Means and Coefficients of Variation of
Annual Seed Cotton Output. Cotton Yields. Producer
Cotton Price and Annual Rainfall Amounts for the Six

Districts

To complement regression analysis, we estimated the
means and coefficients of variation of annual seed cotton
output, cotton yields, producer cotton price and annual
rainfall amounts. The sample size differed from district to
district.2 Due to heterogeneity of the crops competing with
cotton for farm resources for the six districts, the means
and coefficients of variation of the unit prices of these
crops were not estimated. Table 4.1 below shows the means and

coefficients of variation of these variables.

2l The period to which the statistics refer for each district are as
below; a) Embu _ 1963/64 to 1988/89 b) Kirinyaga - 1963/64 to 1988/89
c) Kitui - 1960/61 to 1988/89 d) Machakos - 1960/61 to 1988/89 e) Meru
- 1964/65 to 1988/89 and ) Murang“a - 1964/65 to 1988/89.
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4.1s The Means and Coefficients of Variation of Annual Seed
Cotton Output. Cotton Yields. Producer Cotton Price

and Annual Rainfall Amounts for the Six Districts

ProcLcer

Yield @t Prie~ Amel

e Hdtarage Upttores) (@sA9) Rainfal I (m)
DSty CMY M CMP® Men  CMX Men CM® Men  CMY
Etu A & 6 B /B B 25 6 1 &
Kirinep 46 & 1B B /B 1B 24 @ @™ F
Gt B 6 o 2 42 a 24 a & 4
Mdecs A0 4 uswy O B W 23 7 3
Meru ® B A M # 27 BO 3
Maga B & & D B # 23 e g

Suce: Author's calaulatios

The table shows that the highest mean cotton yields were
obtained by farmers in Meru District. Kirinyaga District’s
farmers closely followed Meru District ones iIn terms of mean
cotton yields obtained. Kitui District"s farmers realised the
feast mean yield levels. The most stable cotton yields were
obtained by farmers 1in Machakos District while the least
stable ones were obtained by those in Murang®a District. The
friability in the yields of seed cotton is a reflection of
friations in the time of planting cotton, incidence of pest

estation and the time of input acquisition between farmers

* the six districts over the last two to three decades. The
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estimated mean yields of seed cotton are low iIn comparison to
the recommended ones of no less than 1000 Kg/ha with good
management practises. There is thus scope for an improvement
of the mean cotton yields obtained by farmers iIn this region.
The results of Barasa®"s study (1989) indicate that the
problem of Jlow mean annual seed cotton yields 1is also

experienced by cotton Ffarmers in Funyula Division, Busia

District.

Farmers in Machakos District put the largest mean annual
area under cotton during the period covered 1iIn the study
area. The least mean area put annually under cotton over the
last two to three decades was in Murang®a District. The most
volatile annual area put under cotton for the same period was
in Kitui District, while the least variations to the annual
area of cotton was 1in Murang®"a District. These variations

reflect variations in the sizes of agricultural holdings in

the six districts.

Meru District contributed the highest mean annual seed
cotton output to that of the study area during the period
1964/1965 to 1988/1989. The least mean annual seed cotton
outPut for the region was obtained iIn Murang®a District. The
contribution of Kirinyaga District to the regional annual

eed cotton output was least stable as 1indicated by the

Efficient of variation of 106 of its annual seed cotton
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output. The contribution of Meru and Murang®"a districts to
the regional output were most stable. This is consistent with
the closeness in the values of the coefficients of variation

of the cotton yields and hectarages in the two districts.

Farmers in Meru District received the highest mean
nominal producer cotton price in the region during the period
1964/1965 to 1988/1989. This implies that farmers 1in that
district had a higher proportion of high quality (AR) seed
cotton than lower quality (BR) seed cotton than those in the
other districts over the period covered in the study. Farmers
in Machakos and Murang"a districts received the lowest mean
nominal producer cotton price during the period covered in
the study. This low nominal producer price was largely due to
the relatively higher proportion of BR seed cotton that was
obtained by farmers in these districts. The most volatile
producer cotton price was obtained by the cotton farmers 1in
Kitui and Machakos districts while the most stable producer
cotton price was accrued to the cotton farmers in Meru
District. The stability in the nominal seed cotton price in
Meru District 1implies that the proportion of seed cotton
output that was of high quality was more stable in this
district than in the other Ffive districts. The stability of
the proportion of high quality seed cotton output for any
district 1is influenced by the changes that occur in the

crop®"s Ffactor and product markets in addition to those iIn the
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farmers*® cultural practises. The three most important
cultural practises which influence the proportion of AR
cotton obtained by a farmer are early planting, early weeding

and correct chemical pest control (Acland, 1971 and Brown et.

al. 1972).

Mitunguu iIn Meru District recorded the highest mean
annual rainfall for the region. The least mean annual
rainfall for the region was recorded at Mwingi rainfall
station in Kitui District. The most stable annual rainfall
for the region was recorded 1iIn Embu District, at Siakago
rainfall station. Mwingi station iIn Kitui District also had
the most volatile annual rainfall amounts for the region.
Cotton grows best iIn areas below 1400 metres in altitude and
with a rainfall of 600 mm to 700 mm per annum. Variations to
the upper extremes iIn mean annual rainfall amounts can lead
to discolouration of the 1lint or reductions in Yyields.
Rainfall much below this figure also cause yield reductions

(Acland, 1971 and Brown et. al., 1972).

a,2- The Trend in Annual Seed Cotton Output, Yields.

Hectarage and Producer Cotton Prices

Using OLS technique a trend line was fitted onto the
on annual seed cotton output, cotton yields, hectarage

N  the producer cotton prices for the last two to three
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decades. This was done for each district. The coefficients of
the trend term for the above variables and the period for
which the analysis was done for each district are presented

in Table 4.2 below:

Tabte 422 Tre Trad N Seed Gotton Qutput. Yields. Hectarage ad Pradlcer Gotton Priiess

Tre tred cefficient of
Norirel Rel
District  Reriad Quipt Yield Hdaae  Prie Price
Bitu Mt HEB 971 208.410 0B 0.0®
198/ @i 43”7 607 @GU3BY OB
Kirinep 1998 0 18183 o1 .98 0.10 000
19/ (G52 e’ 1)’ ((ZCT) R CIRe 20
KL el 2L 598  3BAD 0183 0.
198/ W o)y 62T @7y 01w
Mddes 1Bl 1538 03 80 0.165 0.1
18/ Ga&E)”” L7y @G4am™ @3B CH)
Maru VB 1556 2 -U3B GBS 027 006
198/ @)™ B33 67 B8y (1D
Mraga 1B ©D 623 1689 6.410 0.1 0L

19/ L8ry” I 048 A8y -d)

Source: Author® s study

In table 4.2 above, the t-statistics are given 1in
parentheses. The ones marked with asterisks are significant

at the following significance levels;
1

*** - Significant at 5% significance level,

** - significant at 5% significance level and

* ~ Significant at 10% significance level.
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Despite district wise variations in the trend term for
the variables, some general conclusions can be made. During
the period covered in the study, annual seed cotton output
declined only 1in Kirinyaga and Murang®a districts. This
decline was statistically significant in Murang®"a District.
The decline iIn annual seed cotton output from Murang®a
District was occasioned by declining seed cotton yield levels
since the area under cotton did not change significantly for
the district for the last two to three decades. The annual
output of seed cotton from Kirinyaga District did not fall
significantly because of the improving cotton yields. The
annual output of seed cotton from the rest of the six '"cotton
growing"” districts increased significantly over the period
covered in the study for each of them. The significant
increase iIn annual seed cotton output from these districts
was the result of a significant increase in the annual area
farmers put under cotton in them. Cotton yields in these
districts plummeted over the period covered in the study.
Whereas it is not possible from the results of this study to
identify the reason(s) for the declining cotton yields in
Embu, Kitui, Machakos, Meru and Murang"a districts, tentative
ones can be suggested. These are;

(i) Farmers®™ expanding cotton production into areas ill-

suited to its cultivation:- This could be the

consequence of a rapidly expanding human population.
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(ii) Worsening nutrient status of the soils over time:-
Cotton has a high nutrient requirement and hence
continuous cultivation of crop on a piece of land will
worsen the soil"s nutrient status unless appropriate
remedial measures are taken. Matovu (1979) found out
that few Tarmers in two administrative Ilocations 1in
Machakos and Meru districts applied fertilizers on their
cotton fields. Nyawira (1979) also found out that only
a limited number of farmers covered in the Integrated
Rural Survey in lower Kitui, Machakos and Mbere Division
(Embu District) used chemical fertilizers.

(i) Falling standards of cotton husbandry in Embu,
Kitui, Machakos, Meru and Murang®a districts
Infestation of cotton by its pests can cause the yields
to decline significantly if not sprayed. Late planting
of cotton, TfTailure to thin the crop and not weeding the
crop adequately have been reported in Machakos District
by Matovu (1979) . Acland (1971) pointed out that in
Kenya there can often be a tenfold increase 1in cotton
yield owing to a complete spraying programme and
complete crop fTailure can occur due to lack of spraying.
(iv) Input costs rising TfTaster than the price of seed
cotton:- If iInput costs have risen more rapidly than the
producer price of cotton over time then the economically
optimal vyield could have also declined. Delays in

payment of the proceeds from the sale of seed cotton may
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also result in TfTarmers discounting of the producer
cotton prices and thereby lower the economically optimal
yield level. Increasing inability for farmers to acquire
inputs such as labour, seeds and pesticides may also

lower the economically optimal yield.

Over the last two to three decades the nominal producer
cotton price rose significantly in all the six districts. The
real producer price, however, declined iIn Embu, Kirinyaga,
Kitui, Meru and Murang®a districts over the same period. This
decline was statistically significant only in Kirinyaga
District. The significant decline in real producer cotton
price 1in this district corresponded with decreasing area
farmers put under cotton and decreasing annual output of seed
cotton. In Machakos District, real producer cotton prices
increased significantly over the last three decades. This was
reflected in increasing levels of the area farmers put under
cotton and increasing annual seed cotton output Tfor the

district for the same period.

The sluggish growth in annual seed cotton output for the
region is partly attributable to the generally declining
cotton vyields for the ™"cotton growing”™ districts that
comprise 1it. Viewed partially, farmers in Embu, Kitui and
Meru districts reacted perversely to changes in real producer

cotton prices by 1increasing their annual output of seed
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cotton and the <crop®"s hectarage whilst these prices
stagnated. In the same vein, cotton farmers in Kirinyaga and
Murang®a districts appear to have reacted perversely to
increases in nominal producer cotton prices by, respectively,
decreasing and stagnating the area they put annually under
cotton. The obtained perverse response to real producer
prices may be the result of our not specifying the price that
motivate producer behaviour well. As Nerlove (1979) points
out, "the relevant prices motivating producer behaviour where
markets are poorly organized or undeveloped may be difficult
if not Impossible to observe directly”. This is the situation
that prevails 1in most rural markets in the less developing
countries. The task of estimating consumer price indices for
rural areas 1is a daunting one. To reconcile the difference
between our observations and traditional economic theory, the
cost of living for farmers in Embu, Kitui and Meru districts
must have risen less rapidly than that indicated by the
Lower-Income Nairobi Consumer Price Index. The apparent
disparity between farmer"s response to increases in nominal
producer cotton prices and economic theory 1in Kirinyaga and
Murang®"a districts may be due to farmers in those districts
discounting the prices due to imperfections existing in the
c*bp"s factor and product markets in these districts. These

issues are explored further in the next section.
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4.3s The Estimated Supply Response Models and Price

Elasticities of Supply for Seed Cotton

Using OLS estimation method the log-linear version of
the Nerlovian Partial Adjustment model was fitted onto the
data. The supply response models for each of the six
districts can be written using the coefficients of the
variables shown in Tables 4.3 and 4.4. The variables in the
two tables are abbreviated as below:

Xt-1 = natural logarithm of the lagged cotton
hectarage,
<D\Du- natural logarithm of the lagged producer
cotton price,
©"J,-i= natural logarithm of the lagged price of the
most competing crop,
Rt = natural logarithm of the current annual
rainfall amounts,
and T = a trend variable taking values from 1 to 28
where the data is available from the 1960/61

Crop season.
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District

Embu

Kirinyaga

Kitui

Machakos

Meru

Murang“a

4.3s

Host
Competi

_ng
Enterpr
-ise

Cowpeas

Pigeon
peas

Beans

Beans

Sorghum

Sun-
flower
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Regression Results when Nominal Prices are used
in the Analysis

Regression coefficient* of
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r - The tf-statistics are given "in parentheses~’and''tHe~ones

with asterisks below them are significant at the

following significance levels:

* - Significant at 10% significance level,

** — Significant at 5%. significance level

hectarage

allocation

- Significant at 1%. significance level.

The above regression results indicate that lagged cotton
significantly affected farmers*® hectarage

decisions in Kirinyaga, Kitui, Machakos and

Aurang®a districts over the last two to three decades. Its
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significance indicates the presence of difficulties faced by
farmers iIn these districts iIn adjusting the hectarage of
cotton to some desired levels. This difficulty was least for
Kirinyaga District among the above four districts. The size
of the elasticity of adjustment® appears to be negatively
related to the size of agricultural holdings in each
district. The elasticity of adjustment 1is highest for
Kirinyaga District and Jleast for Machakos District. A
possible explanation for this relationship 1is the labour
intensive nature of the cotton crop. In Machakos District
where the size of farm holdings is relatively large it is
difficult for farmers to adjust their hectarage allocations
to various crops to their long run or equilibrium levels.
This is because as one farms on a more extensive basis with
the same inputs one 1is more subject to adverse weather
conditions during such critical operations as harvesting,
planting and pesticide application ((Just and Pope, 1978).
Serious market imperfections in the market for seed cotton
have previously been reported for Machakos District. These
imperfections contribute to the delayed adjustments of cotton

farmers in the district to changes iIn seed cotton price. This

5 The time taken to attain 95% of adjustments to price changes can
be calculated from the formula (1- DDn = 0.05 where n is the number of
Seasons and x is the elasticity of adjustment (Jhala, 1979). Using the
above formula the time, in seasons, taken to attain 95% of adjustments to
Pfice announcements in the six districts are 1.3 for Embu, 2.6 for

~-rinyaga, 7.5 for Kitui, 8.4 for Machakos, 1.5 for Meru and 6.7 for
M~rang”a.
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is the reason for the estimated elasticity of adjustment for
this district being Jlarger than for Kitui District.
Variations in annual rainfall also affect the ability of
farmers to adjust the hectarage under various crops to their
long run or equilibrium levels. Farmers 1in Embu and Meru
districts were fTaced with a relatively more stable rainfall
regime thereby making it easier for them to adjust the
hectarage of cotton to some desired hectarage level than the
ones 1in Kitui, Kirinyaga, Machakos and Murang“a districts
over the same period. Farmers in districts where annual
rainfall amounts are unstable are more unwilling iIn the short
run to substitute cotton for their staple crops than the ones
where annual rainfall amounts are stable. Furthermore, the
mean rainfall amounts for Embu and Meru districts are
significantly higher than those for the other three
districts. The mean annual rainfall amount for Kitui District
was barely above the minimum needed for the growth of seed
cotton. The adjustment difficulties in Murang®a District may
also be due to a different reason. In Murang®a District
variations in the vyield of cotton are very large.
Consequently, farmers find it hard to achieve some desired
level of supply for the crop. The wild variations in cotton
yields and 1low mean nominal producer cotton price thus
militate against the efforts to improve the status of the
Crop in that district. Reduced vyield variability Iis

documented as one of the factors that increase the
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responsiveness of farmers to changes in the producer price of

a given commodity (Nerlove, 1979).

The short run nominal price elasticity of supply for
cotton is positive and statistically significant for Embu,
Kitui and Machakos districts. The sign and significance of
the short run price elasticity of supply for cotton for these
districts are consistent with economic theory. The short run
nominal price elasticity of supply for cotton 1is of the
correct sign but insignificant for Meru and Murang®a
districts. The low value of the short run price elasticity of
supply for cotton for MurangTa District is partly
attributable to the highly variable yield of cotton for the
district. For Kirinyaga District the short run price
elasticity of supply for cotton is not of the expected sign,
but insignificant. In Kirinyaga and Murang®a districts cotton
used to be marketed by cooperative societies for some time.
These societies have been accused of overcharging on Tfarm
inputs and delaying to pay their members the proceeds from
the sale of cotton thereby resulting in the Cotton Board
taking over their functions recently. Essentially farmers in
these districts have tended to discount the official seed
cotton prices downwards. The short run price elasticity of
supply for cotton was largest in Kitui District where farmers

are paid cash on delivery of cotton at the buying centres.
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It was only in Kirinyaga and Machakos districts that
farmers®™ annual acreage allocations to cotton appeared to
have been iInfluenced by the variations in the nominal
producer price of a competing crop. In the two districts, the
nominal producer price of the competing crops have regression
coefficients which have the expected sign and are
statistically significant. The insignificance of the short
run cross price elasticity of supply for cotton in the other
four districts is not a conclusive evidence that farmers in
these districts do not consider alternative crops to cotton
in their acreage allocation decisions. Not all enterprises
that compete for resources with cotton iIn a given district
were considered in this study for the simple reason of lack
of sufficient data on their producer prices. There were also
situations where several products can be derived from one
enterprise and not all these products were considered in our
analysis. Taking the case of the cow peas plant, both its
leaves and seeds are of economic value while in our analysis
we only considered its seeds. The seeds of pigeon peas are
also utilised when they are either green or dry while we only
considered its dry seeds in our analysis. Lack of sufficient
data relating to enterprises that compete with cotton for
resources in this region implies the need for the development
°f a consistent and reliable data collection procedure among

the staff of the agencies involved in the agricultural sector

°f the Kenyan economy.



80

Annual rainfall amounts significantly and positively
influenced farmer-s acreage allocation decisions in
Kirinyaga, Kitui and Machakos districts over the last two to
three decades. Farmers in these districts allocated more land
to cotton as the annual rainfall amounts increased. This
indicates that farmers 1iIn these districts preferred other
enterprises to cotton during the periods when rainfall
amounts are scanty. The results obtained for the three
districts, with respect to the rainfall variable, are
consistent with those of the studies conducted by Heyer (1967
and 1973) and Kennedy ((1964). The results of those studies
indicated that farmers prefer food crops to cash crops during
periods when annual rainfall amounts are scanty. These
results hold where commodity markets are not well developed
(Oluoch-Kosura, 1978 and World Bank, 1981). Farmers tend to
plant cotton late and practise poor crop husbandry when
annual rainfall amounts are low for fear of being unable to

meet their basic family food needs iIn such circumstances.

The trend term 1is negative and significant in Kitui
District. This indicates, iInter alia, the worsening of cotton
growing technology and market infrastructure in the district
over the last two to three decades. This 1s consistent with
the declining annual seed cotton yield levels, seen earlier,
in the district. 1Its insignificance in the other districts

indicates that the supply shift variables have been more or
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constant in those districts over the last two to thee

decades.

are p

Table

Mraga

The results of our analysis with real seed cotton prices

resented in Table 4.4 below.
4.4: Regression Results when Real Prices are used
in the Analysis
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Mst  _
Fyerr-
[ S5 - Q]"Ha't__ X;V 1 _*:« T Roh
Coees 431 02 35 010 022 013 03
RD D 6D B B P o
Eggn 116 0 06 037 0.6 0® 03
cCH I3 O D Y R 14
Tdeoo -7l 0.3 3 oA 123 0d oOo&
XKD 6D (Z4) B (R0 RGP BB -1
Qs 810 063 0.P 010 077 0® 06
CH GCR @@ H B 2 o2
Millet 251 03 0.13 (07 5) 05 011 o
@ e 03 I C» @D OB
E%gn 777 (092.2) 16 0 08 o® 03

P W W B &3 & -
N - S Teble.3 aoe.

The use of real producer prices leads to the lagged

hectarage significantly explaining farmers*® hectarage

allocation decision to cotton in Embu, Kitui, Machakos and
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Meru districts. The size of the estimated elasticity of
adjustmentd® varies between the districts. It appears to vary
inversely with the distance from Nairobi, whose Lower Income
Consumer Price Index was used to deflate the nominal producer
prices. Farmers in the more accessible districts were better
able to adjust their hectarage combinations of various crops
in response to changes in '"real producer prices" than those
in the more remote ones. The size of the elasticity of
adjustment Tfor Kitui and Machakos districts appear to be
related to that of the coefficient of variation of annual
rainfall amounts for the two districts. The risk of crop
failure due to drought during any one season was greater for
Kitui District than for Machakos District and thus the

greater the elasticity of adjustment for the latter.

The short run “real price” elasticity of acreage
response for cotton is positive and significant only in Embu
and Kitui districts. 1t is only iIn Kirinyaga District that
the short run "real price”™ elasticity of acreage response
for cotton is not of the expected sign. The occurrence of
mixed signs of the price elasticity of supply for a commodity

for different regions is not uncommon in economic literature

B Using the previous formula the time, 1in seasons, taken by farmers
to attain 95% of the adjustments to changes in real producer cotton prices
were calculated to be 2 for Embu District, 2 for Kirinyaga District, 9.4

for Kitui District, 6.6 for Machakos District, 3.4 for Meru District and
2.4 for Murang®"a District.
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(Jhala, 1979; Kere, 1986; Krishna, 1963 and Zaki, 1976). As
we have argued before it is possible to obtain negative price
elasticities of supply for a commodity when there are
distortions in its product and factor markets. One of the
interesting results of the analysis is the comparable
magnitude of the short run price elasticity of supply for
cotton for Embu and Kitui districts. Farmers in Kitui
District were paid promptly for the seed cotton they
delivered at the cotton buying centres. Cotton fTarmers 1in
Embu District, though not paid promptly for seed cotton they
delivered at the buying centres, were faced with a more
certain rainfall regime. Farmers concern with uncertainty
over variations in annual rainfall seemed to outweigh that
for prompt payment in Kitui District. This is a logical
reaction to a situation where crop failure due to drought is
a major threat to fTarmers®™ subsistence. A possible logical
step that farmers can take in the short run 1is to plant
cotton Qlater than the staple crops and to practise low
standards of cotton husbandry. Farmers in the two districts
are also more responsive to changes in "real prices"™ than to
nominal ones. This means that small scale farmers in those
districts are more concerned with changes iIn their standards
°f living than with changes in nominal producer prices. The
insignificance of the "real price" elasticity of acreage
issponse fTor cotton TfTor the rest of the districts is not

c°nclusive evidence that farmers in those districts react
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perversely to changes in "real" cotton prices. It is possible
that the Consumer Price Index used to deflate the nominal
producer prices did not accurately reflect the changes that
have occurred in the standards of living of cotton farmers in
the districts where the real price elasticity of supply was
insignificant. It was not possible to develop a cost of
inputs 1Index or an index of the price of competing
enterprises for the six districts. Our results would have,
most likely, been different 1if we had deflated nominal

producer prices with another index.

For real prices the short run cross price elasticity of
hectarage response for cotton 1is significant only in
Kirinyaga and Meru Districts. An examination of Tables 4.3
and 4.4 above also reveal that the most competing crop in any
district is not necessarily stable when different sets of
producer prices are used in correlation analysis. Deflation
of the nominal prices with an index introduces the index"s
variations 1into those of the prices. The index used 1iIn our
study was only available for a shorter period than our data
set for Kitui, Machakos, Meru and Murang®a districts thereby
leading to the instability of the most competing enterprises
obtained for those districts iIn our study. Where the time
framework was more or less the same the crop identified as
most competing with cotton was stable when both sets of

producer prices were used in the analysis. The instability of
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the most competing crops with cotton for Meru and Murang®a
districts may also be a reflection of the poor quality of the
data used in our analyses for both districts or
misspecification of our estimated models. There is need for
a critical evaluation of the prices used 1iIn any supply
response study before basing policy prescriptions on the
results of the study. If one could construct a cost of living
index for a rural area, such as our study area, and use It to
deflate the nominal producer prices then the policy
measure (s) based on them would most |likely Jlead to the
intended effect(s). The construction of such an index,

however, 1is a daunting task!.

The sign of the annual rainfall elasticity of supply for
cotton obtained when we used "real prices” in our analysis
is consistent with those for nominal prices for Kirinyaga and
Kitui districts. For Embu and Machakos districts fTarmers
allocated more land to cotton when annual rainfall amounts
decreased. The results for Embu and Machakos districts, in
this case, are inconsistent with the findings of Heyer (1973)
that cotton did not represent much of an improvement over the
traditional crops during periods of low rainfall amounts 1in
Masii area of Machakos District. Our results are Turther
complicated by the inconsistency in the sign of the rainfall
elasticity of supply for cotton for Machakos District for

both sets of prices. A possible cause of this inconsistency
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is the lower time framework, twenty two seasons instead of
twenty eight seasons, that was covered in the study when we
used "real prices”™ in our analysis. The mixture iIn the sign
of the rainfall parameter between regions is not uncommon in
economic literature ((Jhala, 1979; Kere, 1986 and Krishna,
1963) . This mixture in the sign of the rainfall parameter is
due to differences in farmers®™ expectations of the annual
rainfall amounts for any season, their crop preferences and

attitude to the risk of the occurrence of drought.

The trend term is positive and significant in Embu and
Meru districts. This implies that technological,
institutional and other conditions have improved 1in these
districts over the period covered in the study. The
significance of the negative trend term Tfor the Kirinyaga
District real price model may mean that the cost of living of
cotton fTarmers in that district have risen rapidly over the
period covered in the study. The results also imply that the
supporting infrastructure to cotton production and related
institutions 1iIn Kirinyaga District have deteriorated during

the period covered in this study.

The magnitude of the adjusted coefficient of
determination of the estimated supply response models for
seed cotton in Kirinyaga and Murang®a districts is

comparatively lower than those developed for the rest of the
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six districts for both sets of prices. This means that the
explanatory variables used iIn our analyses do not adequately
explain the annual variations iIn cotton hectarage for the two
districts. Possibly the estimated supply response models for

cotton for these districts were misspecified.

The h-statistics presented in Tables 4.3 and 4.4
indicate that there is no serious serial correlation in our
models except for the one for Murang®"a District"s seed cotton
when nominal producer cotton price is used in the analysis.
The problem of serial correlation in a model could be due to
several sources, including model misspecification. When we
introduce the yield of cotton lagged for one period as one of
the explanatory variablesZ in the supply response model for
cotton for that district, the problem is solved. This is
consistent with the high coefficient of variation of the
yield of cotton for this district over the last two to three
decades, seen earlier. It was also impossible to calculate
the h-statistic for the Murang®a District"s cotton supply

response model when we used real prices in the analysis.

Z In that case the nominal price supply response model for seed

cotton in Murang®"a District becomes:
X", = 1.291 + 0.5 8 9 X +0.932 (P "¢),-]+0.085 (P
(0.384) (3.316)* (1.224) (0.650)
+ 0.459Y -0.121R", -0.065T
(2.465)"™ (-0.293) (-0.979) R2=0.60, R2 = 0.46, h= 0.35,
M, = 0.932, and © = 2.27; where Y i s the natural logarithm of the

lagged cotton yield in the district and the rest of the variables are as
in Tables 4.3 and 4.4 above.
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There was an increase in serial correlation in the estimated
supply response models TfTor seed cotton in Kirinyaga, Kitui
and Machakos districts when we used its real producer in the
analysis. The increase in serial correlation in the estimated
supply response models for cotton for these districts
reflects the inadequacy of the changes iIn the Lower-Income
Nairobi Consumer Price Index 1in reflecting changes 1n
farmers®™ costs of living in those districts. For Embu and

Meru districts there was a reduction iIn serial correlation.

The estimated supply response models were scanned for
multicollinearity by means of Klein"s rule of thumb.
Multicollinearity was found not to be serious for most of the
models. The simple correlation matrices of the variables used
in the analysis are shown in Tables A 4.3.1 to A 4.3.6 in the

appendix.

Based on the results in Tables 4.3 and 4.4 and using the
procedure outlined iIn section 3.2.2, the short run and long
run price elasticities of supply for cotton for the six

districts were obtained. These are shown iIn Table 4.5 below:
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Table 4.5: The Estimated Own Price Elasticities of Supply for Cotton*

District Short Run Long Run R2 R2 h
Elasticity Elasticity
Embu 1.82 2.02 0.83 0.78 0.72
(3.75) (4.82) (0.94) (0.93) (0.62)
Kirinyaga -0.58 -0.85 0.67 0.59 -0.61
(-0.65) (-0.84) (0.68) (0.58) (-1.44)
Kitui 1.91 5.79 0.87 0.84 -0.92
(3.04) (11.12) (0.87) (0.82) (-1.10)
Machakos 0.92 3.07 0.93 0.92 0.25
(0.79) (2.19) (0.74) (0.66) (-0.42)
Meru 1.04 1.21 0.85 0.80 1.04
(0.13) (0.25) (0.87) (0.82) (-0.16)
Murang"a 0.05 0.14 0.44 0.29 -32.43
(1.60) (2.25) .47 (0.30) @

The figures 1in parentheses were obtained when we
used real prices in the model.

Source: Author®s study

The short run nominal price elasticity of supply for
cotton 1is greatest for TfTarmers 1iIn Kitui District. This 1is
reflective of farmers®™ being paid cash on delivery of seed
cotton to the purchasing agents in this district. Our
estimates of both sets of the price elasticities of supply
for cotton are generally higher than those obtained by other

workers such as Msemakwelli (1979), Nerlove (1956) and Zaki
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(1976) on the supply response for cotton . The results of
Msemakelli®"s study (1979) for Kenya"s cotton are shown in

Table 4.6 below for comparison purposes.

Table 4.6: Msemakwelli®s Estimates of the Price

Elasticities of Supply for Kenya®"s Cotton

Price Elasticity of Supply

Province Short Run Long Run R2
Central Province 0.535 0.953 0.315
Coast Province 0.574 0.874 0.635
Nyanza Province 0.640 1.070 0.640
Western Province 0.489 0.664 0.520

Source: Msemakwelli (1979)

The values 1in Table 4.5 above are, however, comparable
to the short run price elasticities (SREs) of supply of 1.73
to 2.26 and long run price elasticities (LREs) of supply of
3.05 to 4.67 obtained by Kwon and Uhm (1980) for Canadian
Prairie rapeseed. Jhala (1979) also obtained a SRE of 0.60
and a LRE of 9.32 for groundnuts in Telangana, Andhra Pradesh
in India. Using a similar model to the one used in this
study, Zaki (1976) obtained a LRE of 1.79 for cotton farmers

in Assiut, Egypt. Using an iterative procedure, Nerlove
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(1956) estimated the price elasticity of acreage with the

expected price of cotton for the United States of America to

be 4.53.

Four reasons account for the differences between our
results and those of previous workers on the supply
responsiveness of cotton farmers. First this study was
carried out at a smaller region than that at which
Msemakwel l'i (1979) carried out his study. The price
elasticity of supply for a commodity increases with
decreasing size of regions for which it is estimated. This is
one of the reasons why our estimates are larger than those of
Msemakwel l'i. Secondly cotton has been grown for a
comparatively shorter period in our study area than 1in the
United States of America and Egypt. As the time span over
which a crop IS grown in a region increases the
responsiveness of farmers to changes 1in the crop®s price
diminishes. Thirdly Msemakwelli®s lagging of the producer
cotton price 1iIn Coast, Nyanza and Western provinces was
erroneous since these prices are announced prior to planting
in the three provinces. Had he not lagged seed cotton prices
he would have, most likely, obtained larger price
elasticities of supply for cotton than he did. Lastly to the
extent that farm sizes in different regions differ the price

responsiveness of farmers also differ.
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The estimated negative price elasticities of supply for
cotton for Kirinyaga District is somewhat puzzling given that
the nominal price of seed cotton for this region has been on
the rise during the post-independence period. Analyses with
sets of both prices, however, shows that the estimated
negative price elasticities for the district are
insignificant. The estimated trend in real seed cotton price
for this district was significantly negative thereby
indicating that farmers®™ cost of living rose rapidly in
Kirinyaga District over the period covered in this study. It
was learnt, during discussions with extension workers and
Cotton Board Officials that there had been high incidence of
delayed payments of seed cotton proceeds to farmers in
Kirinyaga, Meru and Murang"a districts. This led to farmers”
discounting of the nominal seed cotton prices. It is
difficult to estimate the discounting factor used by these
farmers. Theoretically, we can obtain the length of delayed
payments of the proceeds from the sale of seed cotton to
farmers through surveys. A relevant interest rate on capital
would then be used to discount the nominal producer prices.
It is not possible, however, to obtain this length of delay
for several years. The Meru District data also appeared
unreliable upon scrutiny. This affords some explanation for
the insignificance of the estimated short run price
elasticity of supply for cotton for this district. The

significance of the short run price elasticity of supply for
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a commodity 1is also influenced by the 1iImportance of the
commodity to a region®"s economy. In Meru District"s cotton
zone the crop is relatively more 1important than 1in, say,

Kitui District.

4.4s Predicted Price Levels (Kshs./Kg) that can Elicit the
1992/93 Targeted Cotton Output/Acreage Levels for

Kitui District

During the present plan period the national output of
cotton is targeted to grow at the rate of 7.14% per year. It
was only in Kitui District that the cotton output or acreage
projections were made on a year by year basis among the six
districts covered in the study. These projections, however,
were unrealistic since almost twice of the 1992/93 target for
the crop®"s area of 3831 hectares was achieved iIn the first
yvear of plan implementation. It 1is also targeted that the
cotton acreage (output) 1is to grow annually at the rate of
10% during the plan period. It is the latter target that
enabled us to perform our calculations. If there is no shift
in supply responsiveness and assuming the above growth rate
is attained, the projected cotton hectarage for the 1991/92
and 1992/93 crop seasons are 11,866 and 13,052 respectively.
The above projections are on the assumption that the cotton
hectarage achieved for the district in the 1988/89 crop

season was 8915. Table 4.7 below shows the nominal producer
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prices (in Kshs./Kg of seed cotton) that can elicit the
1992/93 targeted cotton hectarage for Kitui District,
assuming various levels of the nominal price of its most
competing enterprise (beans) and annual rainfall conditions.
The prices in the cells were obtained using the procedure
previously outlined 1in section 3.2.2.8B Essentially the
procedure involved substituting the values of the projected
cotton hectarage for the 1991/92 and 1992/93 crop seasons,
assumed values of the 1991/92 price of beans and different
annual rainfall amounts into the estimated nominal price
supply response model for cotton Tfor the district and
simplifying for the price of seed cotton. The nominal price
supply response model for this district was used in this
exercise because of its higher explanatory power and less

serial correlation than the real price supply response model.

B We simplified for (P°c) and substituted assumed values of the
other variables in the equation below;
X", = -2.36 + 0.67X+1.91(P"C),., -0.01 (P™B)+0.92R", -0.14T. The natural

log inverse of the estimated (P"c),., was then obtained.
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Table 4.7s The Producer Cotton Prices (Kshs./Kg) that can

Elicit the 1992/92 Targeted Cotton Hectaraae

for Kitui District.

Annual Rainfall

Amount (mtm) Percentage Change iIn the 1988/89
received Producer Price of Beans

-20 0 20
406.39 8.35 10.74 10.75
685.40 8.34 8.35 8.35
964.41 7.07 7.08 7.09

So"urce F’Author”s"study

Our analysis reveals that the targeted annual growth
rate of 10% for the cotton industry in Kitui District is not
only feasible but can be modestly surpassed at the current AR
and BR prices of Kshs. 10.00 and 5.00 per kilogramme
respectively, provided there are average or above average
annual rainfall amounts. |If annual rainfall amount for the
district fall one standard deviation or more below the its
long term average it will be impossible to attain this
target. To achieve that level of production under conditions
of average or above average annual rainfall amounts farmers
need to realise a AR seed cotton percentage of at least

51.4%. To achieve the target for cotton hectarage when the
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annual rainfall amounts are one standard deviation or more
below its long term average, the 1991/92 seed cotton prices
need to be raised to at least Kshs. 13.31 and Kshs. 6.66 per
kilogramme of AR and BR respectively.® In comparison, the
Import Parity Price of seed cotton for the 1991/92 crop
season was estimated as Kshs. 13.02 per kilogramme of seed
cotton.d The price of seed cotton is a weighted average of
the prices of its AR and BR grades. Assuming farmers will
achieve 70% of AR seed cotton and that the price of BR cotton
is half that of BR seed cotton then their iImport parity
prices for the 1991/92 crop season are Kshs. 15.32 and 7.66
respectively. It is therefore advisable to raise the price of
the AR and BR grades of seed cotton to Kshs. 13.31 and 6.66
respectively when rainfall amounts are scanty. Annual
rainfall variations of 40.71% induce a 28.66% change in the
producer price necessary for farmers to be paid so as to

attain the 1992/93 targeted level of seed cotton production

D These Tfigures were obtained by finding the prices of AR and BR
grades of cotton that can yield Kshs.10.75. The price of BR cotton 1is
normally half that of AR cotton. Further, it was assumed that farmers can
obtain a AR percentage of 70%.

D The steps used to arrive at the Import Parity Price for seed cotton
are outlined in Appendix A 4.4. It was calculated from the average price
of Index A Outlook for the first four months of the 1991/92 crop season.
The exchange rate used in the calculation was the average of the daily
exchange rate quoted by the Central Bank of Kenya for the Tfirst four
months of the 1991/92 crop season. These assumptions were considered
realistic since the value of the Kenya Shilling as compared to the US
dollar is declining. The decline in the value of the Kenyan Shilling is

likely to be offset by the declining trend of the value of cotton lint in
the world market.
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for the district. There 1is thus need to find means of
stabilising cotton yield and hectarage variations due to
changes 1in annual rainfall amounts. On the basis of the
above, seed cotton prices need to be reviewed upward by at
least 33.1% in early 1992 if the targeted cotton hectarage
for the district for the 1992/93 crop season 1is to be
achieved under conditions of Jlow vrainfall amounts. The
present situation where the national seed cotton output
targets are seldom disaggregated to the district level needs
to be corrected. This can ensure that the ones charged with
plan implementation at the district level are aware of their

place in the realisation of national goals and objectives.

4.5s The Results of Hypotheses Testing

The results in subsection 4.3 indicate that farmers in
Embu, Kitul and Machakos districts do not react perversely to
increases in the nominal producer cotton prices. Farmers in
Embu and Kitui districts have also been shown to respond
rationally to changes in the real producer cotton prices. For
the other districts, the regression results were
inconclusive. The results of trend analysis, however,
indicate that farmers in Embu, Kitui, Machakos and Meru did
not react perversely to changes in the nominal producer
cotton prices. It was only farmers in Kirinyaga, Machakos and

Murang®a districts who did not react perversely to changes in
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for the district. There 1is thus need to find means of
stabilising cotton yield and hectarage variations due to
changes in annual rainfall amounts. On the basis of the
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to be corrected. This can ensure that the ones charged with
plan implementation at the district level are aware of their

place in the realisation of national goals and objectives.

4.5s The Results of Hypotheses Testing

The results 1In subsection 4.3 indicate that farmers in
Embu, Kitul and Machakos districts do not react perversely to
increases in the nominal producer cotton prices. Farmers in
Embu and Kitui districts have also been shown to respond
rationally to changes in the real producer cotton prices. For
the other districts, the regression results were
inconclusive. The results of trend analysis, however,
indicate that farmers iIn Embu, Kitui, Machakos and Meru did
not react perversely to changes in the nominal producer
cotton prices. It was only farmers in Kirinyaga, Machakos and

Murang®a districts who did not react perversely to changes 1in



98
the real producer cotton prices. The results of testing this
hypothesis is therefore inconclusive for  farmers in
Kirinyaga, Machakos, Meru and Murang"a districts. The
inconclusiveness of our results for these districts may be
due to our estimated models being misspecified with regard to
its functional form and included variables. Due to that
possibility, as exemplified by the nominal price supply
response model for cotton for Murang®"a District, it is
considered possible to 1increase the rate of increase of
annual seed cotton output 1in Kenya through the pricing
mechanism. The inconclusiveness of our results for the four
districts could also be a reflection of the poor quality of
the data for those districts. For Embu and Kitui districts
greater area could have been put under cotton if the nominal
price of seed cotton had risen faster than it did during the
last two to three decades. This would have helped 1in
achieving the regional target(s) of seed cotton output, other

things constant over the same period.

To carry out Chow test for the second hypothesis the
data on annual cotton hectarage, lagged annual cotton
hectarage, lagged producer cotton prices, annual rainfall
amounts and a trend variable were pooled for the six
districts. Due to the non uniformity of the most competing
crop with cotton between the six districts, 1its price was

ommitted in the regressions used to carry out the test. This
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therefore meant that only Tfour variables, instead of fFfive,
were used to test the second hypothesis. This was considered
reasonable since, Chow test also captures differences in
competing crops between regions. The results of the test
between the six districts are given below:
(@ Using nominal producer cotton price:

From the procedure previously outlined we obtained the

following:
Q = 83.85357, Q, = 39.896943
= 25, n2 = 25, n3 = 27, n4 =28, n523, n6=24
and K = 5
FGI®) = (83.8536 - 39.8969) /5 ~ 26.883

39.8969/122
Since the tabulated FO®RGIm) = 6.90, we reject the second
null hypothesis in favour of its alternative hypothesis: "
That the responsiveness of cotton farmers to price changes is
not the same in magnitude among the six districts covered",
(b) Using real producer cotton price.
From the above procedure we obtained
Q = 62.97595, Q, = 32.72457, n,=nZn3=n4&n5n6-22
and K=5.
FGI® = (62.9760 - 32.7246) /5 ~ 18.858
32.7245/102
Since the tabulated FO®GEI) = 6.90 and the calculated
FGid is larger than the former, we reject the second null

hypothesis, at a significance level of 1%, in favour of the



alternative hypothesis: "That the responsiveness of cotton
farmers to price changes is not the same iIn magnitude among
the districts covered iIn the study”. We see from the results
of Chow test that seed cotton Ffarmers®™ responsiveness to
price changes is not the same among the six districts covered
by the study. There is thus some scope for district specific

pricing of seed cotton.

The trend term for annual seed cotton output was
significantly positive for Embu, Kitui, Machakos and Meru
districts thereby Ileading to our rejection of the third
hypothesis. These districts contribute more to regional
annual seed cotton output than Kirinyaga and Murang-a
districts for which there was a decline. Further more, the
decline 1in annual seed cotton output for Kirinyaga and
Murang®a districts was less than its increase for the rest of
the "cotton growing"™ districts in the region. The recent
decline in annual seed cotton output from the region can
therefore be considered to have been part of a long term,

fluctuating, upward trend.
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CHAPTER FIVES
SUMMARY, CONCLUSIONS AND POLICY IMPLICATIONS

5.1s Summary and Conclusions

During the last two to three decades, the Kenyan cotton
industry witnessed a sluggish growth in annual seed cotton
output and perennial fTailure to attain its targeted levels.
Efforts to iImprove the industry during this period included
the 1launching of the Integrated Agricultural Development
Programme, implementation of the Cotton Processing and
Marketing Project and the enacting of the 1986 Cotton Bill to
become the Cotton Act, 1989. These efforts produced little or
no success. The broad objective of this study was therefore
to identify the reason(s) for this sluggish growth in the
annual seed cotton output and failure to attain the targeted
seed cotton production levels in the country, with a special

reference to Central/Eastern Kenya.

The means and coefficients of variation of the annual
hectarage of cotton, annual cotton output, nominal seed
cotton producer price, cotton yields and annual rainfall
amounts were calculated for the six districts covered in the
study. The mean annual cotton output for the six districts
varied between 162 Kg/Ha for Kitui District and 482 Kg/Ha for

Meru District. During the last two to three decades, the area
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devoted to the cultivation of cotton for the six districts
varied between 632 Ha per year for Murang®a District and
11807 Ha per year for Machakos District. Over the period
covered 1iIn the study, Meru contributed the highest mean
annual seed cotton output (2744 tonnes) to the regional seed
cotton output while the least mean annual seed cotton output
(143 tonnes) for the region was derived from Murang®a
District. The [least nominal producer cotton priced (Kshs.
2.3 per Kg per year) experienced 1iIn the region accrued to
cotton farmers in Machakos and Murang®a districts. Farmers 1in
Meru District, on the other hand, received the highest
nominal producer cotton price (Kshs. 2.7 per Kg per year)
over the period covered in this study. For the region, the
least mean annual rainfall (685.4 mm) was recorded at Mwingi
Divisional Headquarters in Kitui District while the highest
mean annual rainfall (1300 mm) was recorded at Mitunguu 1in
Meru District. From the calculated mean cotton yields for the
six districts it is seen that there exists considerable scope
for increasing the annual output of seed cotton for the

region, and the country through improved yields of the crop.

The trend in annual cotton output, cotton yields, annual

hectarage of cotton and nominal and real producer cotton

3 To the extent that the percentage of cotton of grade AR obtained
by farmers varies between the districts, the nominal producer seed cotton

price also varies. The legislated prices do not vary between districts,
however.
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prices for the six districts were also examined in the study.
The results of trend analysis indicated that over the period
covered iIn the study:
() Annual seed cotton output rose significantly for
Embu, Kitui, Machakos and Meru districts. This rise was
most rapid for Meru District and least rapid for Kitui
District. For Kirinyaga and Murang®"a districts, annual
seed cotton output declined. The rate of decline in
annual seed cotton output was more significant for
Murang®"a District than for Kirinyaga District.
(i1) The yield of cotton declined for Embu, Kitui,
Machakos, Meru and Murang®a districts. The decline in
yield was most rapid for Meru District and least rapid
for Machakos District. Cotton yields improved slightly
in Kirinyaga District.
(it1) The area of Qland devoted annually to the
cultivation of cotton rose significantly for Embu,
Kitui, Machakos and Meru districts. The 1increase in
annual cotton hectarage was most rapid for Meru District
and least rapid for Embu district. The area devoted
annually to the cultivation of cotton did not change
significantly in Murang®a District while it declined

significantly for Kirinyaga District.

(iv) The average nominal producer cotton price increased

significantly over the period covered in the study for
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all the six districts. The increase 1in the average
nominal producer cotton price was most rapid for Meru
District and least rapid for Machakos District and

(v) The real producer cotton price2 was more or less
static for Embu, Kitui, Meru and Murang®a districts. For
farmers iIn Kirinyaga District it declined significantly
while for TfTarmers in Machakos District it rose

significantly.

The results of trend analysis thus indicate that,
ceteris paribus, farmers in Embu, Kitui, Machakos and Meru
districts did not react perversely to fluctuations in the
nominal producer cotton price. If we are to go by the above,
it is only farmers in Kirinyaga, Machakos and MurangTa
districts who did not react perversely to changes in the real
producer cotton price. The inconclusiveness of our results is

due to the difficulty in modelling the prices which motivate

producer behaviour in developing countries.

At the statistical levels of significance of 1%, 5% and
10% used in our supply response analysis for cotton, Tarmers
in Embu, Kitui and Machakos districts responded positively to

increases in the nominal producer cotton prices. The

2 Real producer cotton prices used in our analysis were constructed

bY deflating the nominal producer prices by the Lower-Income Nairobi
Consumer Price Index.
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reactions of fTarmers 1iIn Meru and Murang®a districts were
positive but insignificant. When the analysis was done with
real prices i1t was found out that only farmers iIn Embu and
Kitui districts reacted significantly positively to the price
increases. Farmers in Machakos, Meru and Murang®a districts
reacted positively but insignificantly to increases in real
producer cotton price. Those in Kirinyaga District reacted
negatively but insignificantly to 1increases 1in the real
producer cotton price. The estimated price elasticities of
supply for cotton were seen to be generally higher than the
previous estimates made at the provincial level by
Msemakwelli (1979). This was logical since individual farmers
have greater scope Tfor change than an aggregate of Tfarmers
(Nerlove, 1956 and 1979) . The estimated short run price
elasticity of supply for cotton was greatest for farmers in
Kitui District when we used nominal producer prices. This was
considered reflective of farmers being paid most promptly in
the region for seed cotton delivered to the buying agents.
The estimated short run nominal price elasticity of supply
for the crop was least for Murang®a District. Since the model
used to estimate this short run nominal price elasticity of
supply was serially correlated our inferences based on it are
invalid. The 1low level of the estimated short run nominal
price elasticity of supply for cotton for Murang®a District

Is also reflective of farmers being concerned about the
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highly unstable yields of cotton that face them 1in this

district.

When we wused nominal producer prices to estimate
farmers® response to price changes, annual rainfall amounts
were seen to significantly influence annual cotton hectarage
allocation decisions for Kitui, Kirinyaga and Machakos
Districts. It was for Embu, Meru and Murang"a districts that
farmers®™ annual hectarage allocation decisions were not
significantly influenced by annual rainfall amounts when we
used real producer cotton prices in our analysis. The results
obtained for nominal producer prices suggest that farmers in
Kirinyaga, Kitui, Machakos and Meru districts do not regard
cotton as a security crop against crop failure during years
of scanty annual rainfall amounts. The results of the
analysis fTor real producer prices also indicate that farmers
in Kirinyaga, Kitui and Meru districts do not regard cotton
as a '"'security crop'" against crop failure during conditions
of drought. The 1instability in the sign of the annual
rainfall amounts elasticity of supply for cotton for Machakos
District is the result of the different time frameworks used
in our analyses. Annual rainfall amounts for Kirinyaga,
Kitui, Machakos and Meru districts were relatively unstable
compared to the other three districts over the period covered
in the study. The prices of foodstuffs can rise too high

during famines iIn such areas and hence the staple crops being
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preferred to cotton when there are indications of a drought.
Farmers®™ concern during any year, therefore, would be to
ensure that their basic food needs are met before they grow
other crops such as cotton. It is also possible for farmers
to profit from the sale of surplus production of food crops
in a situation of crop Tfailure iIn other parts of a region.
Our results lend credence to the observations by Kennedy
(1964) and Heyer (1967), respectively, that cotton was
planted later than food crops in Coast and Nyanza Provinces
and that it did not represent much of an improvement over the
traditional crops grown in Masii area of Machakos District
during years of low rainfall amounts. Oluoch-Kosura (1978)
found similar results for tea farmers. The results hold where

the markets are not well developed (Oluoch-Kosura, 1978 and

World Bank, 1981).

The price responsiveness of cotton Tfarmers 1i1n Embu,
Kirinyaga, Kitui, Machakos, Meru and Murang"a districts was
shown not to be the same among them by means of Chow test.
This difference reflects differences in soils, microclimates,
competing crops, technical know-how, transport and

communication network and input costs facing TfTarmers in the

six districts.

From the foregoing we concluded that the main reason for

the sluggish growth Of the annual seed cotton output and
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failure to achieve i1ts targeted levels in the region over the
last two to three decades was declining cotton yields. The
slight upward trend 1in annual seed cotton output for our
study area was the result of farmers expanding the area
devoted to the cultivation of cotton for Embu, Kitui,

Machakos and Meru districts.

5.2s Policy Implications

The results of this study have several policy
implications. First, the low and declining yields of cotton
for Embu, Kitui, Machakos, Meru and Murang®a districts
indicate that there exists considerable scope for increasing
annual seed cotton output Tfor the region through improved
cotton vyields. There 1i1s need to make the agronomic
recommendations more available to bridge the gap between
cotton yields obtained by farmers and the ones obtained in
research stations. The reason(s) for the wide gap between the
yields obtained by fTarmers and those obtained 1iIn research
stations need(s) to be identified and comprehensive
solution(s) provided. The reason(s) for the decline in cotton
yields for Embu, Kitui, Machakos, Meru and Murang“a districts
need(s) to be identified and solution(s) provided as well.
Efforts to improve the annual output of cotton 1iIn this
country should therefore be mainly directed at improving the

low cotton yields prevailing in the industry. However, no
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single policy alone can lead to greater growth 1iIn the

country®"s cotton industry.

Second, the estimated price elasticities of supply for
cotton indicate that there 1is some scope Ffor using the
pricing mechanism to 1increase the annual supply of seed
cotton in this country. If the policy objective is to ensure
self-sufficiency 1iIn seed cotton, 1its prices have to be
reviewed from time to time, in line with the growth in demand
for cotton lint and input costs. The recent increase of the
producer cotton prices should go a long way towards ensuring
self-sufficiency in cotton lint. However, there 1is need to
raise the current producer cotton prices fTor Kitul District
by at least 33.1% if the 1992/93 seed cotton targets are to
be achieved when the annual rainfall amount received decrease
by at least 40.1% from its long run average. It is advisable
to do so since the estimated 1991/92 import parity prices of
AR and BR seed cotton are Kshs. 15.32 per Kg and Kshs. 7.66

per Kg respectively.

Third, it is seen that there 1is scope for increasing
seed cotton output through the practising of the policy of
price discrimination. Cotton farmers with relatively Ilow
price elasticities of supply for cotton could be paid lower
prices than those with higher price elasticities of supply

for the crop. In the short run, the recent 67% increase in
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seed cotton prices would lead to an increase in cotton
hectarage in the order of 122%, 128%, 63% and 70% in Embu,
Kitui, Machakos and Meru districts respectively, ceteris
paribus. The long run effect is greater. The focal point of
the "District Focus for Rural Development Strategy'™ 1is the
district and for this reason it is recommended that seed
cotton pricing could be district specific. The producer
cotton prices in the districts could be based on the
respective price elasticities of supply for cotton and the
ginning capacities of the existing or planned ginneries in
the districts.3 Such a policy would be untenable, to some
persons, on political or social grounds. Such opposition
needs to be examined critically, however. It is also
necessary that the problem of lack of adequate planning at
the district level be corrected. It 1is hoped that the
establishment of Data Documentation Centres, as reported
recently, at the district level will go a long way towards
providing consistent and reliable (accurate) data for
planning. It is sad to note that the data on growth targets
was only available for Kitui District. It was not clear how
the current District Development Plans relate to the National
Development Plan. This disparity implies the need for

strengthening planning at the district level.

3B This kind of pricing mechanism 1is only feasible where the

differences between the prices in the districts does not make arbitrage
possible.
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Lastly, it is necessary that the marketing system for
seed cotton be streamlined in the region and in the country
as a whole. The present distortions in the crop®s factor and
product markets Qlead to farmers discounting the nominal
producer cotton prices. Since cotton farmers are generally
price responsive, it is possible to leave the marketing of
seed cotton to the private sector. In particular, seed cotton
prices need not be set by the Government as is presently the
case. If price control is to remain then the prices set
should reflect the iImport parity ones. It was observed that
the highest 1long run price elasticity of supply for cotton
was obtained Tfor Kitui District, where TfTarmers are paid
promptly by a private entrepreneur for cotton they delivered
to the buying agents. The first step in liberalising the sub
sector would be to sell the ginneries presently owned by the
Cotton Board and <cooperative societies to individual
entrepreneurs. The performance of the ginneries owned by
cooperative societies and the Cotton Board have been dismal
thereby not encouraging greater response to changes in the
producer nominal seed cotton prices in their catchment areas.
The policy advocated would leave the Cotton Board largely
with regulatory roles. The Government should concentrate its
efforts on the provision of the necessary infrastructure such
as transport, agricultural credit and extension services

which fTacilitate the production and marketing of seed cotton

In the Republic.
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Apadix A 1.1- Anal Gotton Rrad.ctaan betneen tte Proanass
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Agaix A 34; Tre Data St Usd i tte Aalysis
Teble A34.1 : Gotton Hctarage Prad.ction. Aerace Prad.cer Priice adl ield far .. Distriict.
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Source 1. Ministry of Agriculture, Embu District Annual Reports for 1964 to 1989.
2. Ministry of Agriculture, Eastern Province Annual Reports for 1964 to 1989
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Teble A34.1 : Gotton Heotarage Pradlotion. Aerae Pradlcer Priee ad Yield for Bdyg District—
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Source 1. Ministry of Agriculture, Embu District Annual Reports for 1964 to 1989.
2. Ministry of Agriculture, Eastern Province Annual Reports for 1964 to 1989
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TebleA34.2 - Aerae Aadoar Price (A0 of Entarrisss Gnpetirg
with Gotton N Bbu Disstrict.
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Price ad VYield far Kirinyegp District.
SeeEn (iput(toTes) Heotarae Aerae Prodlor Arice Yield
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Sure: 1Ministry of Agriaditure, Kiringeop District Anial Rgaort, fron 1954 to 198,
2Ministry of Agriauiture,Cntral Aroine Amual Rgaorts fron 193 to 198.
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Table A 3.4.5: Average Producer Price (Kshs./ICg) of Enterprises competing with Cotton in Kirinvaaa

District

SN Mz MbedBas Millet Sogm PiggmRes Gwpes Qas  Snfloer
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193 03 03l o2 04 0% 037 0.8 035
190 056 0.6/ 0% 033 0% o0& 0% 04
9071 05 08 083 08 1® 1@ 08 067
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Suce 1 Ministry of Agriaditure, Kirinyegp Distriict Ameel Ryoorts fron 1934 10 199,
2. Ministry of Agriaiture, Gatral Provinee Amal Roorts firon 1954 1o 1989
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Teble A 34.6: Mnthly Rainfalll Arants at Hea Bparinental Station.  Kirnyaa District

Yea7
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Note: Tre figues tret ae uterlired ae g tam aaars.

Source: Department of Meteorological
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00
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00
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8.7

Apr
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180
400
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163
163
P8
109
W7
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6.7
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1
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w3
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Jun Jul
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D7 129
56 8.7
D7 129
D7 24
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59 56
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31 225
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09 24
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H4 00
D1 26
45 49

Aug

n3
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D7
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89
56
00
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6.0
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6.0
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4.7
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6.0
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Sept

us
558
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55
03
05
21
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.6
ne
5.9
B2
B7
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43
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182
34
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08
w7
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Services,Nairobi.Data Bank.

Oct

nz4a
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5.9
06
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04
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n22
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36
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Nov
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10.7
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BBloe
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3HA4
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w5
wmAa
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Dec
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8.6
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8
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D7
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L3
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3.1
3.0
1806
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Table A 3.4.7: Cotton Production. Hectarage. Average Producer Price (Kshs./Kg) and Yields for Kitui
District.

S Cipt(ores) Hotaee — Aeape PRolox Yield

Cottn Price Ky
190AL 380 03 R 1B
W\ 1975 1564 115 1810
19963 3640 a8 R 302
1936 YB6R 11312 114 13LAB
BV 8l 2072 0.67 2D.(8
19566  190.68 2B X7 0.8 268
1B 2255 BB 0.67 R
195748 na na na nA
98 3984 18D 08B wn
Y0 85I D 08 7%
907 1B9H o3 108 1Ra
o/2 206D 63 0D U5
1923 BE &7 104 1213
1937 @A 50 10 155
9B B4D &) 177 BB
956 136D S) 18 B
19%/77 ~ BDED 30 21 2876
o7/B 10455 38)) 2% 15
90  1BLEl 8 3B 18D
998 6255 e11)) 38 BB
1908l SuHL BD 316 aN
R BB &0 35 B
/B 5par 11 38 5.8
oE 2037 41)) 4 DD
BV UBIN HD 454 107
5 8038 11)) 441 1075
B 658D 550) 463 PN
/B eLTG 2D 557 PAITS
9D RB3I &5 518 w2

Sure 1L Ministry of Agriauiture, Kitul District Anal Rgoorts fron 1961 to 198,
2. Ministry of Agriaulture, Esstemn Rrovinee Anial Rgoorts firon 1961 1o 198.
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Table A 3.4.8: The Average Producer PricedCshs./Kg) for Enterprises Competing with Cotton in Kitui

District.

Sesn NbedBeas Mz Tdeoo Sdfloer PiggnRes Millet Gwpess Qess Sadhia
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/8 1M 0% 8% 26 3@ O5) 0 18 156
©E/P0 1® 0.0 1A 13 0® 010 0383 0D 1A
1998 0@ 5@ 1% 10 13 0.5 0 335 15K
188 5@ 10 1138 18 5.@ 1® 4M 5® 19
1B 33 16 2@ 03 167 0.5 08 22 09
183 167 14 U5 13 22 1@ 183 28 11
BB 367 28 18 133 33 13 20 42 19
B 18 28 5L 315 45 39D 440 440 219
s 18 238 U8 138 43 39D 20 440 219
1687 3.8 20 BF 138 3.8 13 18 446 0315
1B/8 03 2® B3 19 3P 15 20 446 115
1B 23 08 21 19 0.77 01 18 212 2@

Sue - 1L Ministry of Agniaulture, Kitul District Anual Rgaort fron 1961 1o 198.
2 Ministry of Agriaiiture, Esstem Provinee Amnal Rgoorts fron 1961 1o 198,
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Table A 3.4.8: The Average Producer Price(Kshs./Kg) for Enterprises Competing with Cotton in Kitui
District.

Season Nixed Beans Maize Tobacco Stnflower Pigeon Peas Millet Cow peas Grass Sorghus

96 0 06r 747 047 11 o4 011 11 o4
BAR2 0P o4 o6& 04 0./8 033 0% 0B 03
/3 02 046 o6& 0d 0 02 0% 08 o2
15364 0D o2 323 02 0L 02D 00 08 o
s 0D o2 3% 03l oA 02 02 05 o0or
19/%6 04 0 4@ 02 04 023 037 0O 0B
19567 06 0% 48 053 (0% 3) 0= 037 08 02
1%5/8 041 0D 54 04 04 0.6 024 05 02X
1B 0 0 30 0.3 04 05 03 048 0
19/0 04 o4 1% 04 0.5 023 080 06/ 0D
©o1 08 0P 4D 04 084 02 04 08 08
©/r2 1@ 0P 43 046 0®8 027 0% 0 o
192/3 04l 03 47 063 0.78 0.3 08 1® 05
©/4 05 0% 33 (0% 3) 03 0.3 0® 112 02
©Y5 0% 0 7Z 04 13 02 0% 117 03
956 119 1M 76 0L 13 02 0ca 15 03
©7T 13 011l 68 03 13 0.5 12 24 063
/8 1@ 0% 89 26 3@ 0.5 0 18 1A
©/P 1O 0.0 1A 19 0B 0.10 083 0B 154
19948 0@ 5@ 1% 1D 13 0.5 0 35 154
8RBl 5@ 10 1® 1@ 5@ 1® 4M 5O 13
B2 33 16 2@ 03 167 0.A 08 22 09
/8B 16/ 14 Uh 13 22 1® 13 28 113
1881 367 28 B8 13 33 13 20 42 19
1BYH5 18 28 1B 315 456 39D 490 440 219
1986 1@ 238 48 138 43 39D 20 4480 219
18487 3.8 20 1BF 13 3P 13 189 446 05
1B/ 0.3 20 B3 19 3P 15 20 445 15
B 238 08 2112 13 0.77 01 18 212 2@

Suee -1 Mnistry of Agriiaiiture, Kitul District Anal Rgaort fion 1951 to 198,
2 Mnistry of Agriaiture, Esstern Rrovinee Amual Rgoorts firon 1981 1o 198



Table A 3.4.9: Monthly Rainfall Awomts (aw) at Mwingi Agricultural Office. Kitui

Yea/

135

District

Mth Jn Fb Mr Ar My Jdn M Ay St Gt Nv Dx

19D
1981

38l 165 BB 45 120
20 B 285 w8 Bb
BD 0D 219 11960 B0
6.3 128 1B 1D 89
b8 PO 0 W3 10
79 00 B3 147 00
25 26 297 ®3 U5
0.0 00 00 1IB7 166
00 11 1 ZD3 44
Bl 638 11BO0 b9 Z9
81 00 8 &0 X0
0.0 00 820 W6 2B7
&5 50 17 0.0 &2
8l 226 99 1\1 00
H3 212 B6 16 02
0.0 0.0 00 72 41
00 201 00 1I®5 0.0
&3 &5 5 36 440
PO XB6 140 189 0.0
2412 21 135 136 &1
63 25 @82 B7 D5
0.0 00 184 154 54
0.0 00 nM9 5 12
0.0 0.0 00 @0 0.0
0.0 00 50 182 0.0
40 26 B4 2B5 56
0.0 00 86 3B4 48B3
5 00 B4 1I®9 36
“u3 03 48 ®9 00
83 31 81 319 21

Source

00 00 00
00 00 22
00 00 00
10 00 00
00 00 00
29 00 00
00 00 36
00 00 00
21 00 00
00 00 63
00 05 00
B30 00 00
00 00 00
00 00 00
40 00 00
00 95 0.0
00 00 00
00 00 46
00 00 00
88 00 00
00 00 3D3
00 00 00
60 00 00
00 00 00
00 70 00
00 05 00
48 00 0.0
51 00 79
33 00 31
31 00 00

: Department of Meterological Services, Nairobi,

os

21
151
25
2rA
81

o
cpopoo o
3

QNQPQQP%PP#PQPEPP&EPNP&QP#Q

<:>a3) coococojyoo tD cCoog oo
\]

Data Bank

B3
151
D5

9.0
308
83.7
Ib2
30
A1

08
131
21
4b3
285

21
B89
3B.7
®1
1807
3.6
6
HL7

5.6
0.9
104
675
103
229
200

0 MDD HOB AP

L4
a8
ZH2
1% 5
48
@35
0.0
X0
26
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Table A 3.4.9: Monthly Rainfall Awouits (aw) at Mwingi Agricultural Office. Kitui District

Yea/
Mth Jn Fb Mr Ar My Jn M Ay St O Nv Do

9 38 16D 1BB 446 20 00 00 00 00 11D HBB AD
B 220 B 286 ®E BH 00 00 22 61 240G TBS MU
2 BD 05D ™8 190 BI0 00 00 0.0 00 1M1 151 818
9B 63D 28 1B 8D 89 10 00 00 25 25 2¢5 XX®2
M B8 P9 PO W3 10 00 00 00 43 Z4 IO W7
¥ 9 00 B3 147 00 129 00 00 0.0 B1 38 48
¥ 25 26 297 ®3 M5 00 00 36 0.0 58 27 &5
%7 0.0 00 00 17 M6 00 00 00 40 137 3IHB2 0.0
B 00 11 1 23 44 21 00 00 00 256 520 M0
99 Bl &8 1MBO0 69 X9 00 00 63 20 BO A1 26
90 81 00 178 &0 D0 00 05 00 0.0 0.0 P8 BS5
1’1 00 00 B0 6 2B7 1BO 00 00 25 00 131 m5
92 &5 50 17 00 &2 00 00 00 55 11 21 Bl
193 81 26 99 1B1 0.0 00 00 0.0 0.0 00 2p3 B4
¥4 B3I 22 66 1P6 192 40 00 00 0.0 00 285 37
95 00 00 00 72 81 00 95 00 L6 OO0 @1 094
v 00 D1 00 5 00 00 00 00 00 9 W9 &2
97 3 &5 5 36 40 00 00 46 0.0 00 387 463
198 AO 286 110 89 00 00 00 00 0.0 7.7 1 289
190 212 21 185 16 21 88 00 0.0 40 6 W7 1219
1B 63 25 82 B7 D5 00 00 D3 0.0 00 26 00
X\ 00 00 134 154 54 00 00 00 00 &7 W6 &7
2 0.0 00 M9 1®5 B2 60 00 00 2 M8 XHBL7 K9
183 0.0 0.0 00 @0 00 00 00 0.0 0.0 45 6 1P2
B3 0.0 00 50 1B2 00 00 70 00 00 281 5D9 199
9% 40 26 B4 285 b6 00 05 00 00 46 1X4 32
1% 0.0 00 86 3B4 48B3 48 00 00 0.0 29 X/5 X338
18/ 35 00 184 19 36 51 00 79 0.0 00 13 02
198 143 03 M8 ®9 00 33 00 31 76 36 249 201
19 83 31 81 319 £1 31 00 00 00 40 220 1159

Source : Department of Meterological Services, Nairobi, Data Bank
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Table A 3.4.10: Cotton Output. Hectarage. Average Producer Price (Kshs./Kg) and Yield for Hachakos
District.

S gtlors) Hdaspe — Aeape olox Yield

Price (€549

198061 0417 1@ 0% 7.4
e % 521 01 115 7.4
195463 03B 506.07 14 155
195/64 50 1505 06l U.%
1HU5 1m.27 BB 0.8 2047
19565 19024 MM P 0.8 78l
196557 6538 17556 0.2 538
195748 11405 7255 0% 188
199/ 16R.12 1M7L 09l 141D
190 1RL74 B2 09l 7.7
190/71 5D.69 T8 10 15729
197/ 51946 1385 106 IBEB
1972/73 51045 138 111 B2
1973/ 215627 1817 114 273
195 3168 1137 4 1% 28020
195/ 38.1% 284 1% 13,0
19%/77 251 a8 1@ 208l
1971/7%8 E32) 1858 25 WM
197/ &0 51D 291 191,00
19/ B6XH6 A 33 1.0
19881 BrA5 2 273 2613
1R MAS  Z3ED 2% 1563
193 4630  BID 415 1023
1531 0B B 464 0%
1BYS BH20 WD 43 2641
195/ ZB5E 10 453 198
1B/ IRLEH 10D 43 1564
1967/ 66226 10D 5% 1.6
199D BHED 180 53 B1

Sue 1 Mnstry of Agriaiture, Vedelos District Anal Ryoort firon 1951 1o 198,
2 Mnistry of Agniaihture, Esten Rrovinee Al Ryoorts fion 1961 1o 198.
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Teble A 3A1: Tre Aarae Aradoer (e s/1Q) Tar Bntarrisss Conetarg with Gottn N
Medrelos Distriict

S Naize Sxss QGas Mbed Bas Con [XEEB Pigeon Res
19961 04 0.3 0= 0.8 0% 0./8
162 033 0.8 066 0.2 0% 0%
15/3 03 046 0.5 043 018 0®»
1953/ o 03l 0~ 037 02 041
18U 037 02 231 o4 03L 03
19545 0.3 o2 0% (072 0.3 02
195567 0.3 016 0.3 3.8 1 043
1%5/8 05 o2 0= 04 0.5 03
198/ o 02 08 013 0> 043
180 0 2® 067 171 (0352 018
90/71 o 1% 10 118 0.0 174
9/ 03 05 106 (015% 0 1@
1972/73 0 05 1® 116 05 0.8
1913/ 1a 0.6 1® 277 03 0.8
19%4/5 0.3 0.0 13 15 o 138
19~/ 138 25 133 03 o2 13
196777 0> 1@ 1> 014 o2 13
1971/718 03D 33 24 1% 02 02
19%/P 08 15 13 Ok 18 3u
19980 1@ 167 227 22 22 312
1AL ok 1® 22 36 1r 16
B2 013 19 13 033 033 28
13 14 1 6.0 5@ 6.0 356
18331 23 05 108 7.8 2.5 o4l
1BVH 3@ 6.8 5@ 971 5@ 5@®
195/ 31 4B 8.@ 578 4.8 5@
1Bv/87 3D 4@ 7.8 8.0 3B 3%
1B8/38 37 40 6.77 7.0 1738 2.8
199/ 36 4@ 6.63 7% 53 490

Suce - 1 Ministry of Agriaiiture, Medeos District Anal Ryorts, fion 1961 1© 199.
2 Ministry of Agriautture,, Esstamn Provinee Amial Rgaorts, fion 1961 1o 199.
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Teble A 3.4.12: Monthly Ranfalll Araunts Ginp at Hkeeni 0.0'8 Offace. Medrekos District
Mth Jn Fb Mr Arxr

Year

B2

10
P2
A
H.7
PO

38
132

33
D1
73

0.0

U464

0.0
0.0

B5
82

3.9 1.8

3.2
475
24
®IO
70
D3
0.0

0.0

oNooo Ho
Sixt=t=t=d- ol il b i ul=

Source

My

M M Ay Spt Ot Nv Do

23 00 00 05 108 N2 85
64 30 30 MO0 P8 5B1 148
77 00 147 15 &3 34 1H9
P8 69 0.0 79 12 3IP3 189
%4 38 00 43 D56 172 278
46 00 00 00 12 2aB1 B9
01 00 00 0.0 00 1»5 46
28 00 D8 B2 1B1 1919 74
H9 00 89 00 66 ZB1 1P2
00 00 00 00 58 252 D7
00 00 00 ua2 00 82 P8
09 00 00 0.0 65 H8 1H2
00 00 00 1o7r9 B9 D7 HN3
00 00 00 00 103 81 50
00 24 00 00 19 8.7 B3
03 00 00 Z0 00 166 B4
76 00 138 0.0 00 ZB1 &7
33 00 28 ™1 20 181 mB1
00 43 05 00 1or4 1B5 249
90 00 00 00 B7 N8 B4
00 13 M5 0.0 36 10 &7
07 00 00 49 12 143 &6
95 00 00 22 MO0 2Zb5 1B5
00 00 0.0 0.0 80 720 Z»x7
00 00 0.0 83 IAh7 A7 714
B6 00 00 00 99 17 @4
00 00 83 10 1 402 179
%8 00 1 00 00 1 40
00 00 66 16 N6 M4 2108
65 00 2 34 145 252 265

: Department of Meterological Services, Nairobi, Data Bank
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Teble A 34.13: Cotton Quiput. Hedtarage. Aarae Prad.cer Priice ad Yield far Meru
o

SEEmn upu(ares)  Hoaae Aerae Prodor Yield
Price (dB/9) ((§0752))

195/% 19.046 B3A 066 6/2.11
19%5/67 551¢3) 80.72 0.87 @D
155//8 SO.717 0.1 0. 1.8
198/ 2D 124 6 1@ o738
19/0 1270 l618.A 03 ap.o
o/ 0P Pr AB43 1a S5.46
9/ 8096 1238 12 a0
1972/73 122 4P 1nN0% 13D 105620
1973/4 XI8.A0A 3D4 12 186
19/5 26440 671 18 BL.10
1916 1813.0%6 55 238 65.13
19%/77 IB.AS o2 28 485
1971/8 B8 B 316 Fb6l
1978/P HA3.120 128 32 4.2
190/ 2I33.53b W0 33 1870
1881 21680 (((11)) 33 21600
B2 2% 100D 35 288
18/ 5AN5 151D 33 B3
18/ BB/ 200 3 4.1
1BVSH 1ap 216 4.4 Jr.aL
195 an F0.24 4% IH
18787 2A8.68 S410) 4@ 2IA.8
187/38 2211856 (<110 5@ 12%
189/ X0 &5 18D 547 B2

Sue - 1L Ministry of Agniaditure, Maru District Anal Rgaort firon 195 o 199,
2 Mnistry of Agnadtture, Bsstem Prone Amal Rgoorts firan 195 o 198,
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Teble A 3.4K: Tre Aerae Pradlcer PricedCd s /AQ) far Enterprises Gorpetiirg with Gotton inMeru
=Y
S Maie Mllet NoedBas Snfloer Tdeoo Sagui Gwpss  Qaes

Y5 022 03> 02 030 54l 09 051 030
196 0.3 035 04 (015% 54l 03l 033 0%
19567 038 0.3 0% 0.3 54l 03l 03 0.6/
1%5/8 05 04 03P 0.4 35 0.8 030 08l
1B 0D o4 o4 0.3 3.5 02 037 03l
190 05 033 04 04 219 04 0% 0.8
©¥yn o 03L 03 04 22 o4 0.6/ 08
91/2 03D 03 0.5/ 046 222 041 0.78 08
192/3 0.3 03 0 063 41 05 0.3 118
93/ 0B (072 1® 0.6/ 5P 02 0.8 08
Y5 O o0& 1% 113 6.6l 0.2 0A 00
19%/6 09D (015% 0% 12 567 0> 146 22
©77T 1% 0.5 16 29 L2 0> 010 257
/B8 1% 0.5 16 1@ 10.@® 0> 0.5 257
90 09 0.5 033 0.77 9. 113 2.8 3@
1998 010 0.5 32 14 103 063 2.8 6.8
1848 1® 0.5 4.3 14 B33 09D 238 33
B 13 1® 33 13 Ba o 238 29
8B 13D 15 315 11 B4 1@ 24 35
B8 40 1@ 1a 25 KO 6.18 28 V&
B 29 0= 33D 2% KO 6.18 26 17 0r
B8 20 018 04 14 78 08 0.19 4(8
1887 0 19 04 28 jieke5) 08 0.19 39D
1B/ 02 118 03 23 UsB 046 2® 50
B 08 15 04 24 “ues 15 9.0 5@

Sue 1 1L Ministry of Agriautture, Maru District Anel Ryoorts fion, 1956 t© 199.
2 Mnistry of Agiailture, Esstemn Provinee Al Rgorts fion, 195 1o 198,
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Table A 3.4.15: Monthly Rainfall Arooirtts (mu) at Mitunguu. Meru District.

Mth Jn Fb Mr
Yer il

B 16
¥ U8
18 179
B 81
B 26
¥ 25
187 46

8B 4
I D4

05
51
30
487
125
00
00
L6
00
54
21
86

00
8.7
00
84
18
101
00
00
19
63

3.9
303
6/.3
261

A7
372
464
559

20
32
Ib8

D4
a3
aB38
21
363
X0
6.7

My

2196
100
@1
6Ll
®.0

dn

05 38
P66 59

Note: Tre uterdlined figures ae by tam aaares.

Source: Department of Meteorological

54

Services,Nairobi,Data Bank.

54
00

1103

3.8
0.7
00

9.6

130
/.7
1977
243
D1
204
b4

09
1375

8.9
394
8.8
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Teble A34.16: Tre Gotton Quiput. Hedtarage. Aerage Rradlcer Price ad Yield

nHraga District.
S (o) Hdaae Aaae oo Price Yield
s 49 ).
s 8.1BbH &5 04 10D
195 DPI8 8.0 0.4 B
167 D3P 26.0 o0& (022574
5//8 4833 121 0.5 43D B
198/ 130.08 33 0% IHH5
130 @ 7R.0 0./8 400
O BT a6 18 D
/2 247.08 3.0 110 3B
1972/73 H7.03 3.0 119 9. P
1974 3B.39 56.5 119 6023
OB 27 3.0 10 5.
1956 121.19D w0 161 3963
1o%/77 277174 100.0 2® 2.0
1971/8 155 188.0 26 KU
198/ 180D 1380 20 D46
199 13.00 1300 33 B8
A8 548 59 30 B.®
R DN &89 29 B
B 4000 360 3B 1591
B33 60D 720 422 810
BYS 00 20 423 BB
153 400 280 4.38 8LO7
1987 1385 300 48 528
1B/ P00 30.0 420 300
1/ 114.00D 30 401 300
Swuree: 1 Ministry of Agiiaulture Mrarg” a District Al Ryorts
far 195 o 198.

2Ministry of Agriculture,Gntral Provirnee Anal Rqorts
far 195 © 198.
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Table A34.17: Tre Aerae Fradcer ArieE 5/1Q) of tte Btarprisss Gopetary
with Cotton i Hurag™a District.
S Hie CwRes Piggn Res Sinfloer Nbed Beas Nillet Tdoeoo

%5 0 0 038 02 046 0> 3
96 03r 037 038 (0152 047 047 44
1967 0.3 09 06L 053 04 04 34
1%/8 03 05 (0162 04 03 033 3
983/ 024 0% 0% 0.3 0& 030 4@
19/0 031 o4 0% 04 0.2 03l 4.10
©n o4 o4 1% 04 0.® 0.3 4.14
©v/2 03P 0HA 08 046 0.6 0.3 4.18
92/3 03 03 083 063 19 048 40
98 0.8 03 220 0.54 13 3.18 S¥CY)
©Y5 0B 0K 22 14 222 33 8@
956 08 1% 2.8 0./8 2L 03 7@
O 11 1% 033 03 263 0.5 5@
o8 0D 16/ 33 0= 33 0.5 1038
/P8 0% 238 26/ 138 366 0.A =2
990 117 068 443 18 33 0.A 10@®
A8 10/ 4@ 45 1@ 33 0.5 15
B 14 03 43 0% 3.6/ 0.5 1L®
1B/ 14 1619 112 148 5.@ 1M 1L
1B 246 1606 14 1A SA47 15 1%
BYVS 23 BE B2 2@ 444 10 1na
165 20 5D 1Bo/ 15 44 58 122
B8 20 2D 1B6/ 15 8.0 56/ 1274
B/B 28 18 BWO 19 6.6/ 19 131
B 22 18 23 151 53 10 B

Surce: MnlslrycfﬁgmlujeMra'gaDlsmctﬁmal Rots for 195
2.|\/in|slrycfﬁgmluxe CGntral Provinee Anal Rports far 1956
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Table A.3.4.18: Monthly Rainfall Awounts(w) at Tana Power Station. Murana®a District.

Year/
Mth Jn Rb Mr Ar My Jn U Ag Spt Gt Nv Dx

B A8 35 B2 3IP5 89 U4 76 &5 41 B6 24 81
9% 1Bl 00 83 &5 B39 69 00 53 59 84 267 31
9% &2 13 M7 187 47 13 05 127 B0 B5 ZB1 H4
B 25 MB7 H03B74B9 66 66 21 56 199 M8 00
1B 00 19 M9 ID8IBLO B35 A 33 00 P8 367 107
9 20 719 ®7 X516 78 16 B2 08 486 14 100
190 &9 00 27547185 00 72 1 00 B8 124 HB5
o1 49 84 &4 7221 XD7 03 00 00 B7 77 20
B2 D2 &7 45 D725 R8 31 15 38 4 294 28
93 &8 B8 B8 250 6H1 93 53 00 BO IO T2 4
¥4 00 48 A1 U5 &6 6.7 F9 &7 15 60 &5 Bl
95 98 08 439 B/01kB4 15 B0 19 D6 MDB5 153 D9
6 00 79 51 B8 P5 4H1 33 13 65 %7 1D5 &6
©Vr A5 D8 2M25H4186 U5 05 38 M3 B4 U3 b7
198 HS5 W9 12AU938B6 HO0 42 61 27 b4 3IB6 SO &1
199 10/8 0 HAAIB7 A9 D5 65 8.6 00 %6 X1 =21
B 61 06 P7KB/1204 02 00 2ZZ7 00 23 203 102
8 B0 30 203473380 05 31 35 01 1®9 188 HBO
12 64 00 A7241M40 37 109 00 16 305 1315 1BO
1B 93 B3 B5XPB4 57 B5 63 U7 10 120 B8 99
B 78 00 MNO01HB5 79 08 16 71 14 1IB3 B2 &2
1B K7 M3 189363 5.3 38 17 29 00 B8 220 25
% 7.7 00 B3I BOWS8 B9 10 09 38 &8 3Ir1 Da
1B 47 00 2A12B410 58 88 B8 74 24 X7 12
98B 52 50 1594581B0 HB5 22 122 61 775 13 287
99 B5 A9 BI6YO9I®S5 RB7 25 U8 HB1l M4 265 8L8

Source: Department of Meteorological Services,Nairobi.Data Bank
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Toble A34.19: Lover—lnmore Naardol Goauner Price Indec

Year [ g157¢
G Jn 195 =)
195 D7
1%/ a8
198 G6L3
190 6L3
190 @3
o1 6.9
1972 a1
1973 8.0
14 teele]
196 1074
19/6 1161
1977 154
198 5
190 187
j($29) 109
B 2716
B 203
193 2.7
193 34.7
155 A2
195 L2
1957 L3
198 4195

Source: Republic of Kenya, Statistical Abstracts For 1966 to 1989
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Agadix A 4.3: Swpic Gonrellataon Matriass of tre \ariebles n tte Estavated MaoEls
Table A 4.3.1: Simple Correlation Matrix3l of the Variables Used in

the Embu District Cotton Supply Response Models.*

Variable X, X\, (P oy, P, R\ T
X", 1.000
(1.000)
X\, 0.789) 1.000
(0.845) (1.000)
(Pc),-. 0.903 0.852 1.000
(0.490) (0.235) (1.000)
(P 'm>,. 0.217 0.230 0.300 1.000
(-0.207) (-0.300) (-0.578) (1.000)
R\ 0.028 0.056 0.106 -0.162 1.000
(-0.042) (0.068) (0.034) (-0.289) (1.000)
T 0.860 0.872 0.959 0.431 0.038 1.000
(0.848) (0.837) (0.054) (-0.101) (0.080) (1.000)

Note * - The ones for the "real prices models” are in

parentheses in this case and subsequent ones

Source: Author®s study.

3l Since these matrices are symmetrical we have only shown their Ilower
portions here.



Table A 4.3.21 Simple Correlation Matrix of the Variables Used in

Variable

X\

(P'c)l-.

P\

Kirinvaga

X,

1.000
(1.000)

0.604

(0.620)

~0.296
(0.133)

-0.570

(-0.513)

0.380

(-0.355)

-0.298

(-0.493)

X, (Pcy,
1.000

(1.000)
-0.017 1.000

(0.083) (1.000)

-0.217 0.582

(-0.455)  (-0.026)

0.064 0.047
(0.028) (0.175)
0.053 0.964

(-0.455)  (-0.451)

Source: Author®"s study

<P"m)~

1.000

(1.000)

0.079

(-0.125)

0.878

(-0.057)

the

District Cotton Supply Response Models.

R", T

1.000

(1.000)

-0.008 1.000
(-0.045) (1.000)



Table A 4.3.3: Simple Correlation Matrix of the Variables Used

Variable

X,

X\,

(P'c),-.

(P'm),-.

R\

Kitui District Cotton Supply Response Models.

X, X\es (Pc),-. (P'm).-1

1.000

(1.000)

0.807 1.000

(0.786) (1.000)

0.660 0.568 1.000

(0.436) (0.142) (1.000)

0.107 0.070 0.345 1.000
(-0.385)  (-0.367)  (-0.517) (1.000)

0.206 -0.149 0.007 0.021 1.000
(0.395)  (-0.015) (0.287) (0.243) (1.000)

0.540 0.583 0.934 0.393 -0.082
(0.537) (0.467) (0.040)  (-0.084)  (-0.122)

Source: Author®"s study

in the
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Table A 4.3.4: Simple CorrelationiMatrix of the Variables Used in the

Machakos District Cotton Supply Response Models.

Variable X, X,

(P'c),-. (P'»>,-. R', T
X", 1.000
(1.000)
X 0.933 1.000
(0.814) (1.000)
oy 0.577 0.514 1.000
(0.617) (0.603)  (1.000)
0.139 0.236 0.531 1.000
(0.028) (0.008)  (0.158) (1.000)
R\ 0.083 ~0.117 0.211 0.005 1.000
(-0.190)  (-0.022)  (0.224) (-0.117) (1.000)
T 0.644 0.660 0.931 0.553 -0.001 1.000
(0.575) (0.524)  (0.761) (-0.006)  (-0.118)  (1.000)

Source: Author®"s study



Table A 4.3.5:

Variable

X,

(P\)m

X",

1.000

(1.000)

0.831
(0.864)

0.906

(-0.120)

0.390
(-0.281)

0.016

(-0.031)

0.877
(0.859)

1.000
(1.000)

0.848
(-0.169)

0.466

(-0.486)

-0.076

(-0.152)

0.824
(0.875)

Source:

150

(P'c),. (P'mh-.
1.000
(1.000)
0.346 1.000
(0.339) (1.000)
-0.098 0.085
(-0.236) (0.251)
0.968 0.361

(-0.290)  (-0.584)

Author®s study

Simple Correlation Matrix of the Variables Used

R",

1.000
(1.000)

-0.164
(-0.194)

in the

1.000
(1.000)



Table A 4.3 .6:

Variable

X\,

(P'c),-,

(P "m),-.

R,

Murang® a District Cotton Supply Response Models.

x\

1.000
(1.000)

0.604
(0.620)

~0.296
(0.133)

-0.570

(-0.513)

0.380
(-0.355)

-0.298

(-0.493)

x.,-,

1.000

(1.000)

-0.017
(0.083)

-0.217

(-0.455)

0.064
(0.028)

0.053

(-0.455)

Source:

151

Simple Correlation Matrix of the Variables Used

(P cHm (P 'm),-. R',
1.000

(1.000)
0.582 1.000

(-0.026) (1.000)
0.047 0.079 1.000
(0.175) (-0.125) (1.000)
0.964 0.878 -0.008

(-0.451)  (-0.057)  (-0.045)

Author®s Study

UNIVERSITY OF NMROOI
LIBRARY

in the

1.000

(1.000)
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Appendix A 4.4: Projected Import Parity Price of Seed Cotton for

the 1991/92 Crop Season

Table A 4.4: Projected Import Parity Price of Seed Cotton

for the 1991/92 Crop Season

Steps in the calculation

Index A (Mexican Milling 1-3/32")

Add Freight Charges to Mombasa

C & F Landed Cost Mombasa

Converted at official exchange rate

of Kshs. 28.47 = 1 US$

Add Import Duty (25% C & F Mombasa)

Add Port Charges (7.5% C & F Mombasa)
Add Transport charges to Warehouse
Into-Mill Cost

Deduct cost of transport of lint to mills
Deduct charges for storage of lint
Deduct ginning cost

Add proceeds from sale of cotton seed
Deduct cost of transport of seed cotton
from producing regions to ginneries
Deduct commission to buying agents
Deduct cost of Cotton Board Services to
farmers

Deduct interest on borrowed capital
Deduct other overheads of Cotton Board
Net Value of Cotton Lint

Multiply with the ginning percentage
expressed as a decimal fraction

Value per Kg

Us$
us$
us$

Kshs.
Kshs.
Kshs.
Kshs.
Kshs.

Kshs.
Kshs.
Kshs.
Kshs.

Kshs.
Kshs.

Kshs.

Kshs.
Kshs.
Kshs.

Kshs.

1.,39
0.,15
1.,54

43 ,84
10.,96
3..29
0..70
58..79
1,.08
0..65
5,.10
4..00

4..50
1..28

1,.59
2,.25
5,.00
41,.34

13,.02

> The Import Parity Price of Seed Cotton at farm gate 1is

Kshs 13.02.

Sources: UNCTAD (1992) and Ministry of Planning and

National Development (1992)



