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ABSTRACT

N
\«

S (A

This stﬁdy examines the possibility of increasing

farm income and resource use in Kaloleni location of

Kilifi district. 'Many studies reviewed in the lite-

rature show that a potential exists for increasing net

farm income and farm labour employment in transitional

agriculture through reorganisation of existing resources

under existing,ahq improved technologies. -Specifica-

1ly the study has the following objectives:

(1)

(2)

(3)

4)

to identify the critical factors constraining

production in the farming system practised in

the area;

to investigate the present resource allocation

between the various farm entérprises (activities);

to find farm systems that make the best use

of resources and compare enterprises, and

finally;

to examine the impact of the technical package

of input recommendations under (IADP) in order

to find out to what extent these can improve
the use of resources, and hence increase net

farm income.



C (viii)

Priﬁqry data used for analysis and programming
was obtained ﬁy a farm survey conducted from.Novembér,
1978, inclusive\fq end of January, 1979. The sample
frame was stratified on the basis of the size of
small-holdings. The sample size of 30 small-holdings
was proportionately distributed among the size groups.
Finally the ultimate sampling units were drawﬁ randomly
from each size gfoup. The primary data was sﬁppleménted
with secéndary data’co¥lected from District Guidelines
and the Coast Agricultural Research Station, Mtwapa.

All the data collected refer to the 1978 égricultural
’/year, which is the reference year of this study. Gross-
| margin analysis and lineaf programming (LP) techniques

have been used in the study.

The aﬁalys;s of the enterprises (activities) on
the holdings shows that the present net farm income of the
small-holdings is between KShs.2461.40 and KShs.6509.20.
The analysis also shows a wide variation of gross-margins
among the enterprises (activities). The cashewnut
enterprise has the lowest gross—mafgin of KShs.680.00\per
ha while the coconut (whole nuts and.toddy) enterprise
has the highest grbss margin of KShé.1820.20 per ha.

The linear programming (LP) results show that there is
) . income

an increasing net farm/on all sizes of small holding in

Kaloleni location through feorganisationvbf resources

under both existing and improved technologies. Intro-

duction of improved technology (IADP) however, shows that



C(5%)

net farm income and farm labour employment can even be

. LN . : .
increased more by this course of action than under

existing technology.

N

The results of the study lead to the conclusion

.that a potential for increasing farm income and resource

- . -

use exists in Kaloleni location. However, before
planning féchniques are applied and improved techno-
logies introduced, some basic technical problems need
to be solved, such as improving intercropping systems
and determining effidient combinations of tree crops
and toleraht crops in the area studied. Crop huébandry
techniques need also’to be improved through greater

use of farm management extension: this is evident because of

the low present net farm income situation.
. - .



CHAPTER ONE

N INTRODUCTION '

1.,12. Nature of the Study

The role played by agrlculture in the development
of low-income oountrles has long been recognlsed For

this reason high priority is given to agricultural

development in Kenya.

The rapid population growth and the expanding

demand for agricultural products in Ken&é is causing

/a‘lot of concern., This, coupled with the scarcity of

ﬁlfarm fesqurces and changing fechno—ecpnomic conditions,
requires an examinatioﬁ of the most efficieﬁt production
alternatives of farm resources that would result in
maximisation of’fgrm.income. This is in line with

- past Development Plans, one of the major goals of which
is to raise the income of a large proportion of thé
populétion which depends primarii;";; agriculture for
their livelihood. The Integrated Agricultural Develo-
pment Programme (IADP) has been uséd sincé 1976 in

Kenya as a major vehicle for small scale farmers to

increase their participation in the cash economy.

The salient feature of the Integrated Agricultural
DeVelopment Programme (IADP) is to help the small farmers

become economically viable by increasing productivity,



employment and income through financial assistance.

This prograﬁﬁe adopts the whole farm épproééh3 or an

integrated appfoach to a farm, that isgrcatering for

productive activities on the farm simuitaneously.

The IADP project lays more emphasis on theidevelopment
- of comprehensive farm development systems relating

to local con&itidns by providing the necessary services

for such systems and assisting in removing the general

constraints to fabm‘development.

The major programme sub—compohents are:

provision of technipal packages, financed by credit

~and supported by training, exténsion, marketing, input
supply, livestock improvement services, soil and water
conservation measures. ' Technical packages under government
support are designed for,cerfain heCtarageé on farms, which
in most cases do not.concur with the total farm sizes.
Techniqai_crop packages are a mixturé of food and non-
food crops, suitable for a given agro-ecological zone,
intrbduoing‘improved technologyv;;gwére offered to

- farmers for adoption. The hectarage of each enterprise
ingluded in the technical package is specified, for

- example (0.8) hectares.

1.2. Statement of the Problem

This study'is concerned with some aspects of
'agricultural'developmenr problems facing the low-income

countries. Improper and inefficient resource allocation



is one of tﬁe\major problems experienced in"transitional
agriculture (Yckon; 1971). A sufficient potential may
exist for improving agricultural production and aug-
menting fafm returne with proper allocation of existing
resources (Desai, 1961). It is, however, argued by

scme authors)thatbposeibilities for increasing farm
returns thfough reorganisation of existing resources

are exhausted in fnaditional agriculture, that‘is,
traditional agriculture is efficient (Hopper, 19653
Chennareddy, 1967; Sahota, 1968; Yotopoulos, 1968 and

many others). -

In view of this argument, many agricultural
developmenf policies emphasize the introduction of
certain complementary inﬁuts,,of a fechnical, educational
and institutional natﬁfe;tO‘farm resources in ordef to
raise the prodUCtivify of the existing agriculturel
economy. Before this expensivewpc}icy is adopted,
the_pcssibilities of increasing resource productivity
and farm incomesfthrough reorganization of existing

resources should be explored in all types of farming.

The problems of agriculture are compounded by
its diversity in topography, soil types, climate,
resource endowment and cultural background, whose
ultimate effect is the_development of many and varied

farming systems. Conséquently, the design andvimplemef

ntation of a rational programme of agricultural development’

\‘t



is by no mean;\g simple task. Realiiing thevdiversity

of agricultﬁre,ADent'and Anderson (1971) pointed out that
system theory should be employed as a guideline for farm
system description aﬁd\analysis. Elliot, Tapp and

Williard (1928) expressed the same views as follows:-

"In .recent years a great deal of
attention has been given to develop-
ment of regional, state and local
agricultural programmes - a programme
for the so called average farmer is
too indefinite. Blanket recomme-
ndations are not spe01flc enough

and what is needed is a segregation
of farmers and in homogeneous type
of farming areas so that a correct
appraisal can be made of the needs
of typical groups."

In all farming systems the critical problem is
one of choice between many and varied enterprises. The

- problem of choice is due to limited resources available.

The férming system considered in this study is in
the Agro—Economic Zone IV1 (Cotton Zone) as defined by
the Ministry of Agriculture, Kenya. The National Atlas

of Kenya refers to this zone as the Semi-Arid Zone. 2

Suitable for cotton, seed beans, katumani maize, cassavas
indigenous cattle.

Land of marginal agricultural potential, carrying as
natural vegetation dry forms of woodland and "Savanna'
(often an Acacia-Themeda association) or derived semi-
evergreen or deciduous bushland. This is potentially
productive rangeland-usually less than 4% ha per stock
unit - limited mainly by the encroachment of woody species
The more open country with a high density of w11d11fe
con81stutes a valuable tourist 31te.

P



On the other\nand, the Kenya Central Bureau of Stati-
stics (Kenya Integreted Rural Survey, 1974-1975) refers
to this zone as thelCoastal Zone with rain over U0
inches. AInsbite of the potential of this zone, the-
farmers are impoverished.in .this area. The level of
reeource proddctivity is low. The level of total house-~
hold income/in this zone 1is KShs.H,O77 per annum1 and

of this only KShs.i,QMO is the farm income. Farm income
which eOnstitutes 25.51 "per cent of the total house-
hold income is the major source of income in thie zone.
Many reasons can be "advanced to explain the low

P

~“farm income in this zene, but the major problem may be

due to miswallocation of farm resources.

BN
It is therefore useful to know how to. improve

the use of farm reseupces that exist in this zone,

and also te-be able to make farm adjustments (farm plans)
as the conditions change. This can be achieved by use
of linear programming technique.. fﬁis technique can

- establish maximum profit situations on the holdings
under given constraints. Since itris expensive to apply

linear programming technidue on individual small-holdings,

it should be applied on representative or average farms.

‘Source: Kenya, Central Bureau of Statistics, Integrated
Rural Survey 1974-75 Basic Report, page 55.

>



1.3. Objectives of the Study

This study was undertaken to determine the
potential increases in farm income through reorganisa-
tion of enterprises and farm resourges in Kaloleni
location of Kilifi district, Kenya. Optimal reorgahi—
sation of‘férm resources and enterprises has been
examined undep bdth existing and improved technology
(IADP) at the present level of resource supply.

The specific objectives of the study are:
- (1) to identify the critical‘factOPS‘qonstraining
prod%%ion in the farming system practised in

the area;

-

(2) to investigate the present resource allocation

between the various farm enterprises (activities);

(3)  to find farm systems that make the best use of

resources and compare enterprises;

(%) to examine the'impact of the technical package
of input recommendations under IADP in order to
find out to what extent these can improve the

use of resources and hence increase net farm

income.

Broadly, this study will determine what readjust-

ments (faﬁm'plans) should be made for the existing



farming s§s@em under both existiné and imp?pved (IADP)

- technology. \It will also highlight the way the
constraints operate on the farming system in assessing
the likely impact.of new technology (IADP) being intro-

duced in the area.

i.u. ‘Hypothéses'

7

The study]seeké tovtest the general hypothesis
that the potential for improvement of the use of
reéources exists, i.e. that small-holders of Kaloleni
locatidn in Kilifi-district are inefficient in their

farm resource allocation. In other words;

(1) the current level of resource productivity
and farm income is below what can be achieved
- within the present resource constraints, i.e.

the resource use is sub-optimal.

rs

(2) given an homogeneous agro=ecological zone, .
variation in optimal farm plans should be directly

. related to differences in availability of resources.

(3) the proposed technical package of input recomme- °
’ ndations under (IADP) will not improve land and

labour utilization and hence increase farm incomes.

- These hypotheses have been tested by use of gross

margin analysis and linear programming techniques.

>

The linear programming technique shows a divergence -



N
N

between the aétually realized incomes on the farms
and those which would have been realized if the given
resources were allocated optimally under both existing

and improved technology.

1.5. The Area of the Study : Kaloleni Location.

The study tookrplace in Kaloleni location of
Southefn Division, Kilifi district, Kenya and covers
the 1978 growing seasog. Traditional or semi-subsi-

/s%ence agriculture-gs éractised in this location.
‘_Kaloleni location falls within the cotton (Seﬁi—Arid~Zoné).1
Kilifi district-is in the Coast Province of Kenya and
borders to the east the Indian Oceqh5 to the South

. to
Mombasa and Xwale Districts,/the West Taita-Taveta

district and Tsavo National Park and to the North,

Tana River District, see figure 1.1.

The District is subdivided into four divisions,
namely Malindi,.ﬁorthern, Central and Southern. Each
~Division is further subdivided into locations. Kilifi
District shows two distinct climatic zones; the Semi-
Arid and Arid Zones. The SemirAfid Zone ds of marginal

agricultural potential. The size of the district is

about 800,000 hectares and supports a projected
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populationi fﬁ978) of 398,b00 persons. Kaloleni
location has an estimated population (1578) of over
19,000 persons, and has over 1,600 farm families.’
All the farﬁs in Kaloleni are adjudica?ed and about

eighty per cent of them are registered.

)

Kaloleni has an average rainfall of 1000 mm per
annum. The 1ong‘rainy season which starts from late
March to end of Sepfember is the most reliable. Tﬁe
ehort rainy season which starts late in October to
December is too uncertain. The soils are sandy clay
“loams, well drained,‘deep,'dark~brown to yellow-brown,
firm and of low to moderate fertility. These soils are

formed from jurassic_rocks.

Farmers ﬁse simpie traditional tools (Giriama
hoe) for most'fafm operations and most of the farm work
is'done by women. Mixee cropping is the <common practiee
‘in the area. T

The common crogs grown in the location are maize,
cassava, coconut, cashewnut and citrus (oranges).
"Occasionally, farmers grow simsim, cowpeas, green gram,

groundnut and cotton. Some livestock graze under the

coconut-cashewnut complex.

1 . . ' .

Population profiles for the districts of Kenya prepared

by the Population Studies and Research Institute, Universit
of Nairobi, 1978. T

2 \ -
Compiled by the Author from the Kilifi Land Register,
Ministry of Lands and Settlement, Kenya.
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N CHAPTER TWO

REVIEW OF LITERATURE

The view that traditional agriculture is efficient
was originaliy propounded by Schultz, 1964, when he for-
mulated the following hyvpothesis:

s

"There are conparatlvely few 81gn1flcant
inefficiencies in allocation of factors of
production in traditional agriculture."

Schultz's policy coficlusion is that no appreciable
'/increase in agricultural production is to be had by
'reallocating the factors at thé'disposai of farmers

who are bound by traditional agriculture and maximizing-
‘utility under perfect competition\‘fv” Thiéhw}h.v
conclusion aISO'imﬁliés>fhat underdeveloped agricultural
communities, as well as individual farmers, are "efficient"
even though they are poor. The,community and farmers
are poor becaﬁse the resources on which the economy
depends are not capable of'produciﬁg more under existing
.circumstances. Altﬁough Schultz, explicitly mentions
only allocative (economic) efficiency,Ahe also stresses

technical efficiency in the use of resources and

technology.

This view has repeaLedly been put to the test by
many economists in their studies in Indla and other

countries. Some of the studies support the view,
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others do not. Schultz's view héé been supported by
the empiricéi\work of Hopper, 1965; Chennareddy, 1967;
Sahota,,1968;r Saini, 1969;.We'15ch,;1965; Yotopoulos,
1968 Wolgin., 1973, and ﬁany others.

The émpi%icaiﬁwork of testing Schultz‘s hypothesis
1s malnly based on the estimation of Cobb -Douglas

productlon functlonsand derlvatlon of marginal value

7.

products.: The marginal value products (MVP) are

cohpared with maréinal_factor costs (MFC).
‘ C

The following illustrates some of the conclusions
drawn by those researchers who supported the allocative

efficiency formulated by Schultz:

"There is no evidence that an improvement
in economic output could be obtained by
altering the present allocations as long as
the village (Senapur in India) relies on
traditional resources and technology"
(Hopper, 19655 p.620).

- "With the exception of seced, reallocating

the present factors of production in the

rice and yam enterprises in the area does

not appear to be a fruitful-means of increasing
productivity. The present factors are
allocated about as efficiently as they can be:
(in Eastern Nigeria)" (Welsch, 1965, p.S07).

"My investigations support the opinion of
Schultz and the empirical evidence of both
Hopper and Welsch that in a traditional and
technologically stagnant agriculture (in South

- India) farmers are aware of efficient use of
traditional inputs" (Chennareddy, 1967, pp.8195820).,

""Other than the relatlvely few exceptions the bulk

- of evidence provided by this study (of Indian farming)
appears to support the hypothesis that resources
available to farmers in India have, by and large,
been efficiently allocated" (Sahota, 1968, p.604).




- 13 -

However, Shapiro (1877) re-examined the
empirical wérg of supporters of Sdnﬂiz'shypbthesis
and showed that on average, the marginal value
product of inputs differ by more than 40 per éent from
the‘marginal factof costs to which they should be
eqﬁéted under allocative efficiency. Consequently,

he came to the following conclusions:

"The data presented and reviewed do
not provide support for the hypothesis
that peasant agriculture is highly efficient
(allocatively and technically) and that,
hence, important gains in production must
rely solely on the infusion of new inputs
and technologies., On the contrary, the
data reveal sizeable deviations from
optimal resource allocations and from the
highest output/input ratios possible, given
. the available inputs and technologies.
Thus our major conclusion is that decision
makers might fruitfully increase efforts
such as extension and education, which are
aimed at improving the allocation and use
of available resources, so that more farmers
come to operate closer to the efficiency
ideals now achieved by only a few.
This conclusion is not intended to down-
play the overwhelming importance of new
inputs and technologies for developing =
agriculture especially in the longer runs;
rather, the intention is to point out that
there are observable efficiency differfefitials .
in peasant agriculture which may imply the
potential for relatively inexpensive,
shorter run gains in output that do not
depend on major new investments or research
programmes",

There is also enough empirical evidence that farm income

and resource utilization can be improved through moderni-
zation of agriculture by introducing the right technology

(Ruttan, 1977 Yudelman: 19713 Staub, 19733 and Sepulveda,
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1979). While\the importance of a new technology'

cannot be ovgéémphasized, it should not be taken

for granted thaf farmers will effectivel§/use the
technology. Many and varied constraints~determine

the adoption.and effective use of new and improved
technology by farmers in developing countries (Schultzer

and Vandervan 1977).

However, little research on the economic constraints
on adoption of agricdltqral technology has been done
. in developing countries. Cleave (1974) and Hellier

(1975) showed the importance of seasonal labour supply/

)

peak labour demand constraints in African Agriculture.
Therefore use of labour in peak seasons should be a key
consideration in designing a “technological package for

small farmers (Spencer, 1976; Singh -and Day, 19875).

The bulk.6f>evidence presented here shows the
possibilities df increasing net farm income through
reorganisation of resources and modernization by
introducing the right technology. Nevertheless? very
few studies havé been done in this direction in tropical

and sub-tropical agriculture.

McFarquhar and Evans (1957) applied linear programming
(L?) to a number of problems of varying complexity in
Tropical Agriculture. The purpose was to illustrate the
ramifications of the linear prbgramhingvmethods., They

found that maximum returns were obtained by different

enterprise combinations.



Desai (1961) applied linear programming techni-

s

ques on Indlan farming and found significant improve-

ment in the optlmal farm incomes over the actual

farm incomes.

Kapﬁr and Kahlon (1968) applied Llinear programm-
ing in‘aﬁ'IADP District of India, and were able to
conclude that the net returns on fixed fapﬁ resources
and net férm earnings could be increased by rationa-
lizing the farm resources use and by adopting improved
producfion techniques in all the différent~sized

\
\

synthetic farm situations:

Olayide énd'ﬂlwm@e (1972) showed that arable
farming with livestock could be as profitable, if
not more profitéble, than tree-crop farming.in the
Western state of Nigeria. They stgessed that in tree-
crop farming there is é’need to work out a profitable

combination of enterprises.

Norman (1973) used LP tééﬁﬁiéueA‘to evaluate

the profitability‘of agriculturallﬁroduction ahd labour
utilization among the Hausa of Northern Nigefia.

‘'The adjustments included reallocation of existing
resources, increased products, increased labour inputs
and use of new technologies, all of which tended to

increase net farm income.
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-Déhrya (1976) examined the impact gf agri-
cultural lagd‘allocation patterns on farm incomes
in the State df Haryana. He found a divergence
between the actuél realized incomes on the farms
and thosé!which would have been realized had the

‘given resources been allocated optimally.

s

Archanga‘(1977) exémined the impact of the
Integrated Area ﬁevelopment (IAD) Scheme in Tasgaon
Taluka Block of Sangh’district. He found that the
annual gross farm returns of the participants increased
‘more than those o% ﬁhé non-participants by 25 per

cent during the study period.

Singh (1977) examined the impact of varying

o

levels of dairy enterp?ise with crop farming in the
context of augmenti;é’income and employment potential
of small farmers in Patiala district (Punjab). The
optimization of resources under different farm situa-

tions resulted in an increase in farm income over the

éxisting plans.

-~

Karam Singh (1978) examined the optimum land
usevpattern in the Punjab and showed that in addition
to optimum resource use resulting in an increase in
fafm'incomeé; it also gave a more labour inténsi?e

operational plan.
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The\pipneer study in Kenya applying linear
programming (ﬁP) technique was done by C;ayéon (1960,
1961, 1963) in Nyeri and showed the critical'importance
of labour when plaﬁning for farm improvements. He
concluded thet when family labour is employed, labour
and not land is the limiting factor of production.

The family .is under-employed in varying degrees,
nevertheless laboUr is limiting from -a seasonal poiht
of view. The maximum proflt SLtuatlons for the family
farms computed showed maximum potentlal in terms of
productivity and income, with particular endowment of
Wresources. The addition of hired labour to the family
farms showed an increase in net farm income. McArthur
(1963) criticised the work done by Clayton as having
been;based on too much imagination and not enough

attention to the realities of the situation.

'Odefo—ngel and Clayton (1963) used an aggregate
(LP) model for Nyeri district and .showed that there
are distinct possibilities for increasing productivity
through reorganisation of existing,resources. An
Aimportant finding of this stﬁdy is fhe relatively
unprofitable neture of arable crop prodﬁction. The
optimal_plans provide a small marketable surplus
of potatoes, but maize and beans remain generally at
subeisfence 1evels’of produetion. It was conciuded
that it would appear t@at no ﬁarketable surpluses
can be expected from arable food crops unless major

technological innovations can be introduced.
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Also the analysis of labour use in Nyeri showed that
there are pgs§ibilifies for increasing employment of
rural labour. \Howeven Lewis (1966) cautions about
the dangers of an aggregate, quantitative approach

ol

to planning in developing countries asAfoIlowsz“"

"The principal danger of a macro-economic
exercise has in it propensity to dazzle.

The more figures there are in a plan produced
by an army of professionals who have laboured
mightily to make them consistent, the more
persuasive the plan becomes. Attention

shifts from policy to arithmetic. Consistency
can be mistaken for truth. Revision is resisted.
‘Yet the plan is not necessarily right merely
because its figures are mutually consistent."
Heyer (1871) ih her study of the small scale
farms in Masii Location of Machakos district pointed
out that labour and land are not the only critical
resources likely to influence the solutions that are
optimal. However, she concluded that the constraints
that play a central role are labour and land. Capital
'is prelatively unimportant in Masii farming. Heyer's
work was of particular importance in-demonstrating

the likely patterns of crop production in changing
land/labour conditions. Heyer compared three alterna=
tive production systems: a traditional system, a
system with quick maturing maize, and a system with
cotton. The analytical results showed that the cotton
System had some improvement over traditional crops at

- low land/labour ratios. At high land/labour ratios:

Quick-maturing maize represented a more significant
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improvement;\\ﬁowever, the impfovements in net farm
income in all éases wefe not substantialt Heyer's
study was highly‘copmended by Bé§haw and Hall (1870)
for its emphésis onithe fundamental error of the

technical approach which stresses the maximum returns

to land irrespective of the resource situation.

s

Nelsoﬁ (197Q)>used linear programming to
analyse all typicai\farﬁ types in the main smallholder
areas df Eastern Provinée of Kenya; ~He concluded
that there is a need for a farm system research unit
;5 be set up in the Ministry of‘Agriculture to develop
va "bank" of LP farm models covering all farm types
in the country. - , o

]

*

. Ateng' (1877) in his study in Makﬁeni Location
of Machakos district showed that although in many
- respects labour is rélatively abundant there are critical
tasks for which there is scarcity of planting, weeding and
harvesting labour, which constitute the critical factors
constraining production in most cases. Land also
becomes a critical bottleneck in some cases. Availa-
bility of cash limits the number of traétor—hours or
oX days a farmer can hire when he does not own tractor or
‘oxen. Family labour supplemented with hired labour

increases the expected net returns substantially. -

Mukhebi (1977) while planning a cooperative

farm in Nakuru district, showed that land, and labour
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in April and\September were the tight constraints.

\\ - >

These constraints limited the production of dairy,
maize and wheat activities respectively. The study
" was also able to show an increase in net farm income

!

through reallocation of resources.

Ruigu (1958) used static 1inear_programming
to analyse %he economic organisation of small holder
‘farms in Central Province of Kenya in order to
determine the potential effects df resources
reorganisafion and increased supply of operating
capital on farm incéme and‘milk_supply. Thé LP
”Eesults revealed that optimal reallocation of resources
under existing technologies and prices would result
in substantial incfeases in farm income. The increases
were i?.S per cent, 14.5 per cent, 5.2 per cent for
coffee, tea and higﬁféififude zones respectively over
" the initial incomes. |
The reviewed liferature éégéiggions indicate the
"exist&nce of potential Ofvincreasing farm incomes
through the reallcocation of resouvées and modernization
.of agriculture. These concluéions form the basis of
this study. The present study is unique in that it
examines allocative efficiency of resources under
existing and improved technologies simultaﬁeously.
So far studies done in Kenya have paid very little
attention to the possibility of adjusting resources
in line with opportunities arising from changes in ‘

technology. -
B
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. -CHAPTER THREE

METHODOLOGY

3.1, Sample and Sampling Technigue
| ‘\ |

The sample frame consisting of all small—hqldings1
and their sizes in Kaloleni location wés drawn from fhe
office of the Land Registrar, Kilifi. The sample
frame was stratified on the basis of size of the e
holaings, viz 0.2 to’u.o hectares (small); 4.01 to 8.0
hectares (medium), and large, over 8.0 hectares.
The overall tdtal sample size taken’is 30 small-
*%oldings. The numbef'sampled in each size group is
based on the propartion of the population of holdings

in each size group.

.

The ultimate sampliﬁg units were drawn randomly
froﬁ each size group; In thié way, the holdings
selected were 18, 8 and 4 in small, médiuﬁ and large
size holdlngg respectlvely as shogﬁ in Table 3.1.

The sample was stratified in ‘order to bring holdings

with almost the same resource endowment together.

1In this study small holdings are defined as ones whose

size falls between 0.2 to 20 hectares. Holding in this
study refers to land, single parcel or several parcels
associated with a household being used wholly or partially
for - agrlgultural purposes and being managed as a single
economic unit under the overall control and divection of

a holder. S



- 29 é\\

Table 3 1 olze Group?of ~Small-holdings in Kalolen1 Location, Klllfl Dlstrlct

SrOup/ofysmatiThotcings in fatoten _Loca ons  District |
Size—group7of small-holdings - . ‘ Number sampled
. in hectares Number ' Per cent in each size

o ' : A group.

0.2-4.0 o 1,000 61 18
]

4.01-8.0 ‘ 415 " 25 8

Over 8.0 y | 227 14 4

Overall total R | 1,642 100 30

Source: Author's farm survey 1978/78.
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3.2. Data Cdilection .~

The field survey was conducted from November
1978 to Janu%ry 1979‘immediate1y after the end of the
. : the
_long rains. Data collected refer to /1978 season,

which is the féfefence'year of the study.

s

The data was collected by the single interview
method. The perSon\in charge of the holding was inter-
viewed ﬁsing a questionﬁéire(Appendix D in order to
obtain the relevant data. Since the respondents in
ghis érea do not kee; farm records, the answers were

"sased on the individuval's memory. In brief, the priméry
'data obtained by the survey methbd‘include output of
prodﬁcfs, their value and the input ¢of resources and
other expense items. The~authof was assisted by two

local agricultural extension agents (Agricultural

Assistants) from the District Agricultural Office while

carrying out the farm survey.

Secondary data was also collected to supplement
the
the primary data. This was collected ffpm/district
“agricultural office (District Guidelines) and Coast
/

Agricultural Research Station:, Mtwapa.

3.3. Data Colléction Problems
The problems qxperienced in collecting farm -

management data are many and varied, (Normah, 1973'and
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Collinson,\(;§72). In this study the major problems
were in,dete;mining 1abour'input and in output data
collection. Difficulties avose since the respondents
in most cases wéfé,the husbands, who aétually are not
involvéd wikh farm Qbrk, but only give directives.

In such cases husbands were interviewed in the presence

of their wife or wives.

Input—outpufxaata were collected by plot to estimate
inputs and dutputs‘of‘different enterprises (activities).
~The plots were identified on fhe basis of crop remains,
since most of the annual crops had been harvested.
/.Yields of cassava were arrived at through the estimation
“of the yield per cassava plant since the crop is not

harvested completely.

o’

Another pfoblemkgncountéred is in measuring the crop
areas in the caée of mixed cropping-particularly tree
’crops. This was solved by deriving estimates of area
equivalent under different crops.-- Where the crop
boundaries were well defined the areas were obtained

without problems.

3.4, Linear Programming Model:

The profit maximization model. of linear progra-

mming technique is used to find out the optimal farm
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1 N . : :
plans™ (normative solutions). The linear programming
model has three\cémponents; the objective function,
resource constraints and activities. According to

Heady and Cﬁhdler (1958) the mathematical formula-

tion in matrix form is given as follows:-

Maximize 2, = ;. PLX
- i=1
Subject to R. > noa,, X
i -z i3 4
- i=1 .
xi > 0
Where - ' ’
Zo = Net returns (returns to fixed farm resources)
Py = Net returns from the ith activity
Xi- N The level of the ith activity
.Rj = Quantity available of the ith resource
a, . = Quantity of Rj input required per unit

T of ith activity.

-4 v

' An optimal farm plan has been defined as one, which under g
physical, technical and resource conditions, shoWws what
enterprises (activities) to undertake and how much land
to allocate to each activity so that net farm returns
(farm incomes) are maximized in an annual cycle.

iven

>



The final oﬁf{mal plans were given by the solution
of the linear programming problemvthrough the simplex

method.

Although the obﬁective function is very difficult
to determine in a traditional or transitioﬁal agricu-
lture, the/argument is that farmers should maximize
farm incomé if they are not to remain poor. Johnson
(1969) pointed outkthat there is no objective proof
that the.subéistence sector prefers to grow its own
food supplies before all other considefations. In
this study, both of the objectives have been considered
' since farmers are awafe of the market opportunities

of their products existing in the nearby markets.

3.5. Constraints or Restrictions

ES

,Constfaints may be classified as resource or input
constraints, external constraints_and subjective constraints.
Mainly, resources on a farm coﬁsist of land, labour, cash
or working capital required to buy inputs. The availability
.or otherwise of these resources act as constraints within
which the feasible planning needs to be maximized.

In this study land, labour, family and household food

requirements constraints were incorporated in the model.

The household food requirement was calculated on
the basis of calorie requirement. Requirement per

average person per day was taken as 2708 calories and
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68.098 grams of protein (Bohdal, 1964-1968). The

total requifément per average person per yedr would

be 988,785 calgries and 24,856 grams protein. 75 per
cent of the calorie requirement is supplied by cereals,
tubers and #oots.1 bMaize and cassava in this study

were found to be the major source of calorie require-
mént. The méjor source of protein in this area is

fish. On‘%he basis that maize supplies two third and
cassava one third of calorie requirements, the quantities
required for different family sizes of the different

size groups were calculated using Tables by Platt, 1962.

/s

3.6. Activities in the Model

The activities in the model include crop
producing and sélling activities and labour hiring
activity. The following are the activities which have

been included in the LP Model.

1Survey—Report-Kenya, Nutritional, Food Habits and
.Marketing Investigations with the view of determining
protein in food formulations which are acceptable,
marketable and economlcally feasible, contract AID/AFR
June 1969,
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Activities Unit of
N - Activity

Producing Copfé% ‘ ' 1 ha
Producing Whole Nu{cs2 1 ha
Producing C?pra & Pélm—wine (toddy)3 | 1 ha
Producing Whole Nuts & Palm-wine (toddy)u "1 ha
Pfoducing Cashewnuts ) 1 ha
Producing‘éitrus»(branges) 1 ha
Producing local maize 1 ha
Producing local maize and cassava 1 ha
Producing local maize/cotton 1 ha
Selling copra - - | | | | 1 kg

- Selling Whole Nuts ' ‘ 1 nut
Selling Palm-wine (toddy) : 1 litre
Selling Cashewnufs : 1 bag
Selling Citrus (oranges) ' ’ | 1 pakacha5
Selling local maize - | 1 bag
Selling Cassava _ -1 bag
Selling Cotton ‘ . | 1 kg

Under improved technology (IADP) the following

additional activities are incorporated in the LP model.

Producing coast composite maize/simsim 1 ha
‘Producing cotton , | 1 ha
Selling coast composite maize 1 bag
Selling simsim ' A _ 1 bag
Selling programme cotton : - 1 kg
- Hiring April labour . v 1 Man-hour
Hnnngtﬁgrlaxmr»? : 1 Mhr.

1 22,3 & 14 - All thosc activities arise fr%m coconut C mag
5-A° pakacha is a basket which is normallyused for putting goes or

011ru° (oranges) in for sale. - One pakacha contains about 100 oranges.
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. -
N ’

The activities incorporated in the models are
the most important ‘alternatives available to Kalbleni
farmers. Li?esfock activities were not coﬁsidered
‘because livestock is still relatively unimportant in

Kaloleni.

e

3.7 Farm Models

The models are developed from the synthetic
holdings shown in Tqble-B.Q. The synthetic holdings
were developed by pooling and aQeraging all resource

" constraints and inpuc-output data of the selected

holdings in each size group.

Table 3.2. Synthetic holdings -

SiZeSOf holding Cultivable land1 Labour available for farm
. . (Hectares) .| work (Mhrs) per year
Small 2.82 (2.8) , : 4233
Mediun . | 5.95 (6.0) - 5880
Large o 9.88 (10.0) . .. 6299
Aggregate | 4.6 | uou

- Source: Author's farm survey 1978/79.

1., : > . e '
Figures in brackets are approximate figures and they are
the figures used in the analysis.

.I--____;__;;A;A;ig;;A*ggggf , o .f;,wg;;;
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In ordéf\to arrive at the amount of labour available

for farm work axfive~hour working day and two hundred

and ten farm-working day51 in a year were used in this
study. TFor gbhool cﬁildren and students who wcrk‘only
during the héliday months, April, August and December,

a %otal of fiffy farm WOrking days was used. Tarm

- labour from/different age groups was weiéhted ®1Thple

3.3. shows‘the different sources of farm labour. It

is evident from the Table that the family household

supplies nearly all the farm labour requirements.

1 )
Source: Author's farm survey 1878/79.
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Table 3.3. Labour: Average Number of Persons Available'for Farm Wor:k1
‘ Total

Permanent Casual | Total Labour Labour -
Size of Family La b our Labour Labour | Available for‘“ﬁigigva_ Available
Size *S o P B e A Farm Work Equiv for Farm

Farmer| Wifel Adulti Adult 1 opiq4pen ﬁgﬁt ?gxlr)xif - | ok ()
........ .| .. |Male |Female .| . "7. orasep remale
; 3
Small . .. 0.214.710.66.) 0.94. | ...2.4. .. 0.1 Q- 6.0 . 5.0 4233
Medium 0.25/ 8.0 10.25 | 1.0 - 3.0 0.4 0 , 7.87 6.4 5880
Large 0.25/ 4.5 1 0.5 0 1 3.0 .0 0 ' 8.25 6.75 6288
Aggregate 0.2 {2.43/0.53 | 0.83 2,6 g.17 0 6.83 5.58 - yguy
Source: Author's Farm Survey 1978/79 ° .
1Welgnts adopted for 'a small Chlld less than 7 years; a big Chlld 7 = 14 yearsy T

male and female adults (15-60) years; and male and female adults 61 or more yearsfare
0, 0.5, 1.0 and 0 man-equivalents respectively.
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fhe\input coefficients and gross mgrginsl used
in each LP mgdgl are identical régardlgss of the size 
of thesynthetié‘holdings, but each has its own cons-
traint column. The gross-margin for each enterprise
(activity) gs calculated by deductiﬁg variable and
allocatable costs from the gross-income. The.aVerage
farm gate/prices are used for dutput and aétual market
prices at the plage and time of applicatibn are used
for inputs., In this study, the main input is family
labour as Hunt (1969) found and was treated és fixed
input. The gross Targins for individual enterprises

- (activities) are shown in Table 3.4. The details of

. gross-margin calculations are shown in Appendix 2.

“+

1All gross margins shown in Table 3.4 and Appendix 2

were calculated as averages of individual sample farm
per hectare activity data. The same gross margins

for activities were applied to all groups of holdings in
the analysis.




Table 3.4. Célgulated Average Gross-Margins for the

Variaqs Enterprises (Activities) in Kaloleni .

,Location:

Enterprise (Activity) gzzizrgaﬁﬁégé)
Copra E 918.60
Whole Nuts | | 1400. 00
Copra/Palm-wine (toddy) 1400. w0
Whole Nut/Palm-wine (toddy) 1821.:20
Caghewnuts o 680.00

~ Citrus (Oranges) : ) . 1650.00
Local Maize | | - 1145.00
Maize/Cassava 1547.00
rMaizé/Cotton , | 7 1 1384.50
Coast Composite Maize/Simsim (IADP) 2895.00
Cotton (IADP) | - 1205.00

Source: Compiled by the author.

The labour input coeffients used in the LP models

.are shown in Appendix 3.




3.3 Type of>farm models

N
\ .
N,

-

The farm ﬁbdels considered are those.which were
run through the cofnp:uter in order to find optimal farm
plans. These 'n-lodels “E-zere formulated on the basis .of
technology and: with or without household food constraints
for the various synthetic holdings.

e

1. Under Existiﬁg Technology

1.1 Small size holding "’
1.1.1. Without household food constraint

1.1:.2. With household food constraint -,

s ~

1.2. Medium size hold‘ing without or with household food -
constraint. .
1.3. Large size holding without or with household food constraint

1.4. Aggregate holding Wwithout or with household food constraint

2. Under Improved Technology (IADP)

2.1. Small size holding
2.1.1. Without household food constraint

2.1.2. With household food constyrai;;t

2.2 Medium size holding without or with household food constraint.

2.3 Large‘ size holding without or with household food constraint.
2.4 Aggregate holding without or with household food constraint.

3. _ Under Improved Technolbgy and with relaxed constraints

3.1.1. Small size holding
3.1.2. Medium size holding
3.1.3. Large size holding

3.1.4, Aggregate holding.



3.8.1.. Specific farm models under existing technology

The specific farm models under the existing tech-
nology show theiﬁfesent level of farm resources in the
area. Land, labour and household constraints are treated
as the major;constraints. Land and labour constraints
show the upper constraint levels, while the household
food constraint showsthe lower constraint level. The.

specific models and their details are listed as follows:-

"Model 1.1.1. - = Constraint Levels

Land available - / - 2.8 Hectares
Labour pyailable* per month

(i) Holiday months

April, August and December - 427 Mhrs
" (ii) other months , * - 328 Mhrs.
Model 1.1.2,

Land available - 2.8 Hectares
Labour available per month

(i) Holiday mbnths
April, August and Decembef - 427 Mhrs

(ii) Other months - 328 Mhrs.

-

- Household food requirement
(1) Maize . - 8 bags

' (ii) Cassava . - 10.8 Dbags.

1Lébodr available per month unless noted otherwise is farm
-family labour. ’ :

UNIVERSITY €~ “*AMipht |
LI ARy




Model 1.2.1-

-

"Land availabié\ - 6.0 Hectares
Labour available per month
(1) Holiday months

Aﬁril, August and December - 565 Mhrs .

(ii) Other months - 465 Mhrs.
Model 1.2.2.
Land available ' . : - 6.0 Heétares

Labour available per month
(i) Holidaymorrths

April, August and December - 565 Mhrs.

(ii) Other months ' - 465 Mhrs. -
Household food requirement p

(i) Maize L - 12.4 bags -

(ii)réaésava q - a4y bags.
Model 1.3.1. ' R
Land available o - 10.0 Hectares

Labour available per month
(i) Holiday months

April, August and December - 599 Mhrs.

(ii) Other months = 499 Mhrs.
Model 1.3.2.
Land available .‘ . -~ 10.0 Hectares

Labour available per month



(i)  Holiday months

'Appil, August and December .

(ii1) Othér months

Household food reQuirement
(1) Maize

(ii) Cassava

V'

" Model 1.4.1.

Land available
Labour available per mdnth
(i) Holiday months
April, August and Décember

(ii) ‘Other months

Land available
Labour available per honth
(i) Holicey morths
April, August and December
(ii) Other months
Household food requirement
(i) Maize

(ii) - Cassava

599 Mhrs

499 Mhrs.

14 bags

16 bags

4,6 Hectares

487 Mhrs

387 Mhrs

b ,6 Hectares

487 Mhrs

387 Mhrs

10.85 bags

12.60 bags.
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3.8.2. Spécific Farm Models under improved technology (IADP)

.\

The specific farm models under improved techno-

logy (IADP) are formulated as in the case under existing

technologyﬂ The same constraints - land, labour and

household food constrains - are included with a few more

constraints as specified in the IADP project. Under

IADP modéls,Aproduction of cotton and coast composife

maize relayed with sinsim is constrained to 0.8 hectares

for each activity. Hiring of labour for weeding during

some months is also limited by the capital (credit)

~given. The specifﬁc farm models under improved tech-

nology (IADP) are listed as follows:

" Model 2.1.1.

Land available'

(1) Land required for cotton

production

(1ii) Land required for maize/.

simsim production

Labour available per month
(1) Holiday months

April, August and December

(ii) Other months

L3

(1iii) Hiring April labour

(iv) Hiring May labour ’

b

Constraint levels

- 2.8

- 427

- 328
- 160

- 160

Hectares
Hectares

Hectares.

Mhrs.

Mhrs.
Mhrs.

Mhrs.
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" Model 2.1.2.

g

Land availabie - 2.8 Hectares

(i) Land réquired for cotton

prodﬁction - 0.8 Hectares

1

(ii) Land required for maize/

.

simsim production - 0.8 Hectares.

Labour available per month

(1) Holiday‘months

April, August and December -~ 427 Mhrs.
(ii) Other months B 328 Mhrs.
(iii) Hiring April labour - 160 Mhrs.
(iv) Hiring May labour | - 160 Mhrs.
Household food requirement
(1) Maize - 9 bags
(ii) Cassava - 10.8 bags.
Model 2.2.1
Lénd available crmiem—e = 6,0 Hectareé
(i) Land required for cotton
production ' ~ - 0.8 Hectares
(ii) Land required for maize/
simsim production ‘ - 0.8 Hectares.
Labour availaﬁlé per month
(i) Holiday months
April, August and December - 565 Mhrs.
(ii) Other months - - 465 Mhrs.
(1ii) Hiring April?labour - 160 Mhrs.

(iv) Hiring May labour - 160 Mhrs.
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Model 2.2.2.°.

Land available

(i) Land required for cotton

production .

(ii) Land:required for maize/simsim
production

Labour available per month
(i) Holiday mOﬁths
April, Augusf”and December
(ii) Other months
‘(iii) Hiring April labour

(iv) Hiring May labour

Household food requirement
(i) Maize

(1ii) Cassava

“Model 2.3.1.

Land available

(i) Land required for cotton produ-

ction

(ii) Land required for maize/simsim

production
Labour available per month
(i) Holiday months
Abril, August and December
(ii) Other months o
(iii) Hiring April labour

(iv) Hiring May labour

6.0 Hectares

0.8 Hectafes

0.8 Hectares

565 Mhrs.
465 Mhrs.

160 Mhrs.

160 Mhrs.

12.4 bags

10.8 bags.

10.0 Hectares

0.8 Hectares

0.8 Hectares.

599 Mhrs.
493 Mhrs.
160 Mhrs.

160 Mhrs.
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‘Model 2.3.2.°,
Land availablev\

(i) Land required for cotton

production
(ii) Land required for maize/

simsim production

,

Hﬂ@UbéVaiIable per month
(i) Holiday months
April, August and December
(ii) Other months
© (iii) Hiring April labour

(iv) Hiring May labour

Household food requirement
(1) Maize

(ii) Cassava

Model 2.4.1

Land available

(i) Land required for cotton

production

(ii) Land required for maize/

simsim production
Labour available per month
(i) Holiday months
Apbfi,'August and December
“(i1i) Other months
(iii) Hiring April labour

(iv) Hiring May labour

-
.

-10.0 Hectares

0.8 Hectares

0.8.Hectares

5389 Mhrs.
499 Mhrs.
160 Mhrs.

160 Mhrs.

14 bags.
i4.4 bags.
4.6 Hectares

0.8 Hectares

0.8 Hectares

487 Mhrs.

387 Mhrs.
160 Mhrs.

160 Mhrs.
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" Model 2.4.2.
Land availabie - 4.6-Hectares

(i) Land required for cotton |

production -~ 0.8 Hectares

(ii) Land requiréd for maize/

- simsim production - 0.8 Hectares.

Labour available per month

(i) Holiday months

April, August and December - 487 Mhrs.
(ii) Other months - 387 Mhrs.
(iii) Hiring April labour ’ - 160 Mhrs.

(iv) Hiring May labour . - 160 Mhrs.

Household food requirement
(i) Maize ' - 10.85 bags

(ii) Cassava , g - 12.60 bags

3.8.3. Specific farm models under improved technology

(IADP) and with relaxed constraints

The farm models specified in this catégory assume
that the constraints associated Qith IADP are reiaxed.
Production of cotton and coast composite maize relayed
wWith simsim is not constrained to 0.8 hectares for
kéach activity. Capital is assumed to be unlimited.
This'means farmers can hire any amount of labour and
technical crop packéges cén enter the optimal plans

at any level determined by other constraints. The



- 43 -

farm modelé‘are also without household food constraints.

-
v

The following\is a list of the specific farm models:

Model 3.1.1.

2.8 Hectares

Land available
_hﬂbupavailéble per month

(i) Holiday months

April, Aﬁgust and December - 427 Mhrs.
(ii) Other months - - 328 Mhrs.
(1ii) Hiring April labour - Unlimited Mhrs.
(iv) Hiring Mé& labour ; - Unlimited Mhrs.
" Model 3.1.2.

Land available - 6.0. Hectares
Labour available'per month

(i) Holiday months

April, August and December - 565 Mhrs.
‘(1i) Other months T - 465 Mhrs.
(iii) Hiring April labour - Unlimited Mhrs.
(iv) Hiring May labour - Unlimited Mhrs.
 Model 3.1.3.
Land available - 10.0 Hectares

Labour availabour per month
(i) Holiday months
April, August and December - 5939 Mhrs.

. (ii) Other months - 499 Mhrs.
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(iii) Hiring April labour - Unlimited Mhrs.
(iv) Hfréng May labour _ - Unlimited Mhrs.

Model 3.1.H4.

4.6 hectares.

Land available
Labour available per‘month

(i) Holiday months

April, August and December 487 Mhrs.

387 Mhrs.

(ii)fOther months

Unlimited Mhrs.

(1ii) Hiring:April labour

Unlimited Mhrs.

(iv) Hiring May labour

3.9, Linear Programming Problem Matrix

The probiem matfices wére coﬁétructed for both
models, under existing and improVed‘technology. In the
matrices the<xx$th¢y¢s‘ are listed down the left hand side
to form rows, and‘their‘appropriate levels are listed on
the right hand side. fhe leveéls 6n the right hand side
have the appropriate type of constraint P)eitéf.iénShiP"Tﬁé pioduciﬁé5

selling and hiring of labour® activities form the columns

of the matrices.

The information contained in>the problem.matrices
was coded for inputs into the International Computer
Limited (ICL 2950) linear programming mark 3 (LP 3)
System at the Institute of Computer Scieﬁce, Chirémo,
University of Nairobi. The coded daté were punched

on computer input cards and then run through

1As explained under specific farm models, only IADP technology models
allow for hired labour. These models are constrained in such a way
that family labour would be used up . before any labour is hired

in the specified months
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the computefu\ The solutions of the programmes XDLA 21
showing optim;l\cropping patterns; net farm incomes
énd amounts of .ﬁhutilized labour b& activities
entering the;optimaiﬁpians, ére g;ven in the tables in

the following Chapter.

In using LP models to obtain a determinate

t

solution, several assumptions are made:

(a) additivity and linearity of activities;

(b) divisibility of activities and resources;.
(e) fineness of alternative activities and resource

restrictions and;
(d) single value expectations-; that is resource
supplies, input coefficients and prices are

assumed to be known with cértainty.

Tgndqubtedly LP is a very useful tool for farm
planning &nd can answer many queéfiSﬁs, such as what
are the major constraints on the farm system; ﬁéw do
these constraints influence,the farm systems; and
what would be the result of reducing or femoving‘some
of these critical constraints. In addition, the
'model provides the following.useful information to

the extension worker and to farmers.



(1)

(2)

(3)
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An unaerstanding of the enterprise relation-

ships within a particular system of farming.

Worked-out "maximum profit" situations (farm

plans). These maximum profit situations show the

maximum potential of a given agricultural

economy.

Marginal value product (shadow prices) for the

" limiting resources. MVPs are useful to know

in the sense that they indicate the prices of

limiting resources that it would be profitabie

to pay for ex*ra units.

Inspite of its potential for.answering many

questions, the use of LP in farm planning has the

following limitations:

(1)

LP cannot help the farmer or manager in the
difficult task of formulating price expectations.
The process can only indicafe the best way to
use resources once a judgement has been made

as to what the future prices are.
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(2) LP is of little help in estimating the

iﬁgut—output relationships themselves.

(3) LP does not easily take into account the
principle of diminishing returns although
it can give }t recognition by using many
variations of data for a given type of

;activity.

(4)  Activities that involve decreasing costs
cannot be treated adequately with the use

of simple LP.

(5) Another weakness of simple linear programming
analysis lies in the rigidity of solutions.
Only the pattern of,prodhc@ng that gives
maximum rétﬁrﬁé within the specified model
is emphasized. Alternatively, sub-optimal
plans probably exist that may be acceptable

to farmers under defined conditions.
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CHARTER FOUR .

RESULTS AND DISCUSSIONS

”The results ofithe present study showing the
exiSting.and optimal cropping patterns, the net farm
incomes, theTmargihallproductivities df resources and
thé patterﬁs of resource utilization are presented.
ih this Chapter. >The discussions are based on the
different sizes of holdings operating under different
technologies and consfraints. This makes it possible
to compare results.}n the existing and programmed

Ve

.~ cropping patterns.

" 4.1. Existing and Optimal Cropping Patterns

-

An important feature in most size-groupé of
holdings is thendominance of coconut production
| activity in ail cropping pattérns, as shown in Tables
b.1, 4.2, 4.3 and 4.4. However, fhe proportion of
land under different enterprisés (activities) varies

from one size group holding to another.

In the existing cropping patterns, the propotion
of. land under fallow varies from 24.33 to 41.40 per
cent, while the cultivated land varies from 55.19 to
69.66 per cent. The largest proportion, 23.00 to é7.92
per cent éf cultivated land; is taken up by coconuf, while

- maize and cassava mixture dEcupies 18.70 to 24.66 per 'cent{
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nge other crops, although having very low;

N\

gross margins\per hectare, such as cashgwnuts and

producins coconﬁts and selling copra, occupy compératively'
large areas. ’Thié\is due to the low labour requirements

of these créps but this is not consistent with profit

maximization principles.

The high dominance of the proportion of land
under fallow and frge crops means that restricting
resources such as farm family labour are under-utilized
.during most mohths. This labour can be utilized by

working out a betteg.cropping pattern.

The programmed optimallcropping patterns for
the.synthetic holdings indicate that producing and
selling whole nuts and limited,palmjwine (toddy)

'activities dominate-in néérly all optimal cropping
péttefns. "This is due to the present high gross
’ margiﬁs.and low labour requirements of these activities

compared'to the others.

4.1.1. Small Size Holdings (2.8 hectares)

Table 4.1. shows the existing and optimal
cropping patterns in the small size holdings. In
the optimal plans under existing technology without
and with food constraihts,-ﬂé??hiuts/palm-wine (toddy)

producing activity incr%aseé to 2.8 and 1.6 hectares.

respectively.
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Table 4.1. Existing and Optimal Cropping Patterns in T3ch-,e Small Size Holdlng(28 ha)

Crops Enterprises

.. Optimal Cropping Pattern (ha)

L Existing |
(Activities) Cropping . N -
Pattern. Under Existing Technology | Under Improved Technology (IADP}/
(ha) ‘ —
Focd without| With food Without food] With food |Relaxed
constraint | constraint ' constraint constraint |Constraints
. Model 1.1.1.] Model 1.1.2. Mocdel 2.1.1.] Model 2.1.2{and Without focd
\ () (2) (3) () () (6) |roaeeren
e R N
Fallow Land 0+73 - - - - -
Coconut (Copra) 0.32 . - - - - -
Coconut (Whole Nut) 0.08 . ~ - - - -
Coconut Copra/Palm .

wine (toddy) 0.06 - - - - -
Coconut Whole Nut/ .

Palm wine (toddy) 0.11 2.8 1.6 1.2 - 1.63
Cashewnut 0.34 - - = = o
Citrus (oranges) 0.07 - - -~ - -
Local Maize 0.22 -~ - - - -

Table Cont./d.
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Table 4.1 - Cont./d
(D N 2 LS N € R A 0 (8) . (7N

Local Maize and , ) s

Cassava 0.74 .- 1.2 ‘ - 1.2 -
Iocal maize and cotton | 0.06 - - : - - -
Coast composite maize . ‘ '

and simsim _ - - - § 0.8 0.8 1.17

Cotton , - ‘ - - ' 0.8 0.8 C -

Source: Author’s farm survey and XDIA 21 computer printout.

LS
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Wifh\the introduction of improved technology
(IADP), coast épmposite maize relayed with simsim

and cotton produéing activities enter the optimal
cropping pattern each at 0.8 hectares.. As a result the
area under Qhole nuts/palm~wine producing éctivity
increases to 1.2 hectares under improved technology

énd without food constraints. However, whole nuts/
‘palm-wine (toddy)ﬁactivity does not enter the optimal
plans in the case of'thg with-food-constraint model.

This indicates that the introduction of the IADP

package will conflict with the production-of coconuts

~ Under both technologies and with food constraints,

1.2 hectares of maize/cassava activity is retained in
the optimal cropping pattern for the farmer's home

~consumption.

o

.The results undef improved technology but
withouf any imposed restriction, model 3.1.1., are of
much interest. The results show that only whole-nuts/
palm-wine (toddy) and coast composite maize relayed
with simsim producing activities eﬁter tﬁe optimal
cropping pattern. This. indicates that farmers in

this area, given adequate wofking capital and operating
under the prevailing resource levels, should choose

the cropping pattern shown . in model 3.1.1.
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4.1.2. Medium Size Holding (6.0 hectares) ,.

Table u.2\shows the existing and dbtimal cropping
patterns in;the medium size holdings. 'The area under
whole nuts/;alm—wine (toddy) producing activity |
increases to 6.0 and 4.35 hectares in the optimal

plans, without and with food constraints,Arespectively,

under existing téphnology.

With the introduction of improved technology
(IADP), coast composite maize relayed with simsim and
¢cotton producing activities enter the optimal cropping
pattern at 0.8 hectares respectively. As a result the
area under whole nuts/palm-wine (toddy) producing
activity increases to ulu. and 2.75 hectares under
improVed technology, without and with food constraints

respectively.

’Under improved technology but with ho restrictions
imposed, only whole-nuts/palm-wine- (toddy) and coast
composite maize relayed with simsim producing activities
enter the optimal cropping pattefn at 4.48 and 1.52
hectares respectively. When food constraint is
incorporated, 1.65 hectares of maize/cassava. producing
activit& is retained in the optimal cropping pattern‘

for the farmer's home consumption under both technologies.
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N

. ’ ~ . . . -
Table 4.2: Existing and optimal cropping patternsin the Medium Size Holding (6.0 ha).

Optimal cropping pat“te‘rn (ha)

‘Crop ‘ Under existing Technology. Under improved Technology
Enterbrises Existing | =~ o ‘ e " (IADP) e
(Activities) grf_}gpmg ‘Without food | With food’ Without food | With food' |Relaxed
?l ;:m constraint constraint constraint constraint |Constrainty
a Model 1.2.1 Model 1.2.2 | . Model 2.2.1 |Model 2.2.2/and without
o : food constraint
" Model 3.1.2
(1) (2) b (3) (W) (5) (6) (7)
Fallow land 2.55 - - - - -
Coconut: (copra) 0.54 - - - - -
Coconut (whole nut) 0.75 - ~ - - -
Coconut copra/palm-wine |
(toddy) - = - - - -
Coconut whole nut/palm-wine :
(toddy) - 6.0 4,35 L.y 2.75 4.u8
Cashewnut 0.04 - - - -
Citrus (ranges) 0.11 - - - - -
Local maize 0.15 " - - -~ - ' -
Local maize and cassava 1.30 - 1.65 - 1.65 -
Local maize and cotteon 0.08 - - - - -
Coast composite maize and
simsim - - - 0.8 0.8 1.52
-Cotton B I = .0 g.8. .. .. ..0.8 -

Author's farm survey and XDLA 21 computer printout.
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h.1.3. " Large¥Size Holding (10.0 hectares)

The egistiné*gnd optimal cropping patterns in
the large siée holdings are depicted in Table 4.3.
The area underrwhole nuts/palm-wine (toddy) producing
activity increases to 10.0 and 8.13 hectareé in the
optimal plans under existing technology, without and with

food constrains, respectively.

With the introduction of improved technology
/(iADP), without and with food constraints considered,
whole nuts and palm-wine (toddy) producing activity
increases to 8.4 and 6.53 hectéres respectively in
the optimal pléns. Under the same technology and
without restrictions imposed,rwholé—nuts/palm wine
(toddy) and coast composite maize relayed with simsim
produéing activities enter the optimal cropping pattern
‘at 8.ul and 1.56 hectares respectively. When food
constraints are considered in both technologies,

1.87 hectares of maize/cassava activity is retained

in the optimal cropping for the farmer's consumption.
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Table 4. 3 Ex:.s‘cmg and Optimal Cropping Patterns in the Large Size Hold:mgs (10 0 ha)

--Optimal Cropping Patter'n (ha)
Under Existing Technology -.Under Improved Technology (IADP)
Crop Enterprise Existing , P
(activities) cropping Without food | With food Without food | With food Relaxed
pattern coristraint constraint ~constraint constraint | constraints
(ha) Mocdel 1.3.1 Model 1.3.2. " Model 2.3.1 Model 2.3.2.} and without
‘ ‘ food const-
raint
P EPES SRNPEU BRI PENUEIPEPPENPN PSP Model 3.1.3
Fallow Land 4.08 - - - - -
Coconut (copra) 1.70 - - - - -
Coconut (whele nut) 0.73- .- - - - -
Coconut copra/palm-wine (toddy) - 10.00 8.13 8.4 6.53 8.4
Coconut whole nut/palm-wine (toddy); 1.45 - - - - -
Cashewnut ' P- < - - - - -
Citrus (oranges) - - - - ~ -
Local maize .8 - 1.87 - 1.87 -
Local maize and Cassava - - - - - -
Ilocal maize & cotton - - - 0.8 0.8 1.56
Coast composite maize and simsim - - - 0.8 0.8 . -
Cotton - - - - - -
Source:  Author's computer printout.

farm survey and XDLA 21
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b.1.4, Aggreééte Holding (4.6 hectares)

o>

Table u.u.‘Shows the existing and bptimal
cropping pafterns inian aggregate holding. This
holding, being an aggregate one, reflects the overall
crépping pattern behaviour. The area under whole nuts/
palm-wine (toddy) producing activity increases to 4.6
and 3.15 hectares in the optimal plans under existing
technology, without and with food constraint, respe-

ctively.

With the intﬁbduction of improved technology
(IADP), without and with food constraints, whole nuts/
pélm—wine (toddy) producing acti?ity increases to

:3.0 and 1.55 hectares respectively in the optimal
plans. Under the same technoldgy aﬁd without |
restrictioné imposed, whole-nuts/palm-wine (toddy)

. and coaét composite maize relayed with simsim
froducing activities énter the .optimal cropping
pattern at 3.28 and 1.32 hectares respectively.

When food constraint is considefed‘in both techno-

logies, 1.45 hectares of maize/cassava producing

activity is retained in the optimal cropping patterns.
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Table b, Emstlng and Opt:mal Cropp:mg Patterns in the Aggrega._e Holding (4.6 ha).

Crop Enterprises i " Optimal Cropping Pattern (ha)
(Activities) Existing |.. Under existing technology| Under imrpoved technology IADP
Cropping :
Pattern Without focd| With food »Wrthout food With-food Without food
(ha) constraint constraint constraint = fonstraint |constraint and
Model 1.4.1 | Model 1.4.2| Model 2.4.1 Model 2.4.2 |government
' ‘ restrictions
.................................. e Model 3.1.4
Fallow Land 1.67 - - - - -
Coconut (copra) 0.56 - - - - ~
Coconut (whole nut) 0.25 L - - - - -
Coconut copra/palm-wine (toddy) 0.1y - - - - -
Coconut whole nut/palm wine (toddy)| 0.07 4.6 3.15 3.0 1.55 3.28
Cashewnut . 0.41 - - - - -
{Citrus (oranges) 0.07 - - - - -
Local maize 0.07 - - - - -
Local Maize and cassava £1.05 .- 1.45 - 1.45 -
Local maize and cotton 0.03 Co- - - - -
Coast composite maize and simsim - - - 0.8 0.8 1.32
Cotton : - - - 0.8 - 0.8 -
Source: Author's farm survey and XDLA 21 computer printout.
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4.2. Stability Limits for the Optimal Plans

Linear progfamming technique (LP) in addition
to showing:optimal ﬁlans can also éhow the right hand-
side and objective ranging for the optimal plans.
Objective-ranging defines the limits for individual
actiyity[price and cost coefficients under 'ceteris
paribus' conditioﬁé, within which activity and slack
resoufce variables andrtheir values appearing in the

optimal basis all remain the same. This implies that

.when activity price and cost coefficient limits are

© exceeded, activity and resource variables and values

already in the optimal basis cén change. The lower

and upper limits of therobjective value represent the
range beyond‘wﬁich the éptimél basis can change.

When the basiéwéhanges the shaaow prices of resources can
changé.

'Objective—ranging} defining.the stability
limits for the aggregate optimal plans is the only
case discussed because of space limitation. Right-
hand-side ranging of resources which also defines
the conditions for stability of the optimal basis
can also be shown. The abbreviations used in

Tables 4.5, 4.6, 4.7, 4.8 and 4.9 are given in full

in Appendix 4. N
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- Tabiés 4.5 and 4.6 illustrate the stability
limits for the‘models 1.4.1 and 1.4.2. optimal bases
under the existing technology. Considering whole-nuts/
palm-wine (toddy> pfodueing activity in the model 1.4.1
optimal basis (Tablet.5), after the negative gross margin
(variable éosi:s)1 at the lbwer limit increéses,from
KShs.100.00 to KShs.271.20, the citrus (orange) produ-
cing activity would come into the optimal plan. Af
the upper limit, if fhefnegative gross margins for
the whole nuts/palm-wine (toddy) producing activity
changes to plus infinity, there would be no change in the

’/éptimal plan. This indicates that whole nuts/palm-wine

.‘(toddy) production.in the optimal plan is very stable.
In moael 1.4.2. 6ptimal basis (Table 4.6), producing
whoie nuts/palm~wine (toddy) activity changes as explained
in Table 4.5, Consideriﬁé maize/qaésava producing

" activity, the base plan remains unchanged from minus
infinity to-plus infinity variable costs, because certain
minimum household food requireméﬁt ﬁ;st be produced.
Similar interpretations can be made with respect to the

results for other variables.

1Negative gross margins for production activities are
simply the assessed variable cost totals. Ranging

" of coefficients in the objective function involves
negative gross margins for production and buying
activities and positive gross margins for selling
activities. S
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Table 4.5: Stability Limits for the Model 1.4.1. Optimal Basis

i

Activity Objective Lower limit of Incoming at Upper Limit of | Incoming at
Value Objective Value | Lower Limit| Objective Value | Upper Limit

PRODND -100.00 -271.0 PRODCR + infinity

HVSLWN ©0.u0 0.35 PRODCR + infinity

TPSLTD 0.35 0.25 : PRODCR : + infinity

Source: XDLA 21 - computer printout.

P S
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Table 4.6: Stability Limits for the Model 1.4.2, Opktimal Basis

Upper Limit of

Activity Objective Lower Limit of Incoming at , Incoming at Upper Limit
Valve | Objective Value | lower Linit | Objetive Value
PRODND -100.00 -271.20 ~ PRODCR + infinity ’
PRODMC -163.00 -Infinity , * infinity
HVSLWN 0.40 0.35 - PRODCR + infinify
TPSLTD 0.35 0.25 PRODCR + ;nfiﬁity
SELLCV 24.00 0 PRODMC + infinity

1

LY

Source: XDLA 21 computer printout.
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Tabiés 4.7 and 4.8 illustrate the s%ability

limits for the models 2.%.1 and 1.“.2’optimal bases

under improved technology (IAbP). Considering whole-
nuts/palm-wine (toddy) producing'adtivity'in the model |
2.4.1 optimal basis (Table 4.7) at the lower limit, after
an increase in variable costs fbom KShs.100.00 +o
KShs.Z?i.éO’wthe_citrus (orange) producing activity
would come into the optimal plan. At the upper limit,
if the negative gross margin for the whole nuts/palm-
wine (toddy) producing activity changes to plus
infinit&, there would be no change in the optimal plan.
//Considering cotton and composite maize relayed with
| simsim producing activities, the base plan remains
unchanged from minus infinity to plus infinity variable
costs’ ThlS is because certaln amounts of cotton, maize
and simsim must be produced as spe01f1ed in the IADP In
» Table H,8/model 1.4.2 optimal basis indicates the
changes in the base plan which occur. Similaf inter-
ﬁretations can be made for the activities in this base

plan as for the base plan in Tabiegu;7f
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Table 4.7: Stability Limits for the Model 2.4.1. CPtimal Basis

Lower limit of

Activity Objective ' iIncoming at Upper Limit of Ihcoming at Upper Limit
' - Value. ' .. |Objective Value. | Lower.limit. [ .Objective; Value | . .. .. o

PRODND ~100.00 -271.20 PRODCR + infinity

PRODCT ~1275.00 ~infinity + infinity

PRODMS A—1u75.00 —infinity o+ infinfcy

HVSLWN 0.40 0.35 FRODCR + infinity

TPSLID 0.35 0.25 PRODCR + infinity

SELLPT 3.10 0 PTPRD + infinity

éELLCM 85.00° 0 CMPRD + Infinity

SELLSM 240.00 o | SMPRD

................

Source: XDLA 21 computer printout.




Activity Objective Lower Limit of Incoming at Upper Limit of Incoming at
........... ...Value.. .. Objective Value. . | Lower Limit | . Objective Value. . Upper Limit
PRODND -100.00 -271.20 PRODCR + infinity

 PRODMC ~163.00 —infinity + infinity
PRODCT ~1275.00 ~infinity + infinity -
BVSLWN 0.40 "0.35 ~ PRODCR + infinity
TFSLID. 0.35 0.25 PRODCR + infinity
SELLCV 24.00 23.74 + infinity
SELLPT 3.10 0 PTERD + infinity
SELLCM 85.00 0 EIMPRD + Infinity

Source:  XDLA 21 computer printout
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Table 4.9 illustrates the stability limits for

N,
N

model 2.1.4 onimal basis under improved technology

but with relaxed constraints. . Considering whole nuts/
‘palm-wine toddy préducing actiﬁity, affer an increase in
variable cos%s at the léwer limit_ffom KShs.100.00 to
271.20, the citrus (oranges) producing activity would
come into the optimal plan. At the upper limit, after
the negative gross margin for tge whole nuts/palm-wine
(toddy) producing activity changes froﬁ KShs.100.00

to KShs.1073.80, more Aggust labour would be utilised
for producing whole nuts and palm-wine (toddy).

At the lower limit,'considering‘composite maize relayed

L

with simsim producing activity, after an increase in
variable costs from KShs.lH?S.Od to KShs.2648.80
August labour would be peleased from composite maize
relayed with simsim prbduéing activity for some other
uses,' Similar interpretations can be made with respect

to the results for other variables in the base plan.
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Table 4.9: Stability Limits for the Model 2.1.4. Optimal Basis

Activity Objective | Lower Limit of Incoming at Upper Limit of Incoming at Upper Limit
....... Value o (Objective Value | Lower Limit | Objective Value |-
PRODND -100.00 -271.20 PRODCR 1073.80 AUGL L :
PRODMS -1475.00 -2648.80 AUGL 40731.68 PRODCT
HPSLCP 1.90 0 CPPRD zlso' PRODCD
HVSLKN 0.40 0.35 PRODCR 0.76 AUGL -
TPSLID 0.35 0.25 PRODCR 1.02 AUGL
HVSLCS 130.00 0 CSPRD 320.20 PRODCS
HVSLCR 5.00 0 | CSPRD 1 6.57 PRODCR
SELLCV 24.00 0 | CVPRD 38.77 PRODMC
SELLMZ, 100.00 0 MZPRD 178.80 PRODMC
SELLCT 1.93 0 CTPRD 5.94 PRODCT
SELLPT 3.10 0 PTPRb - 3,85 PRODCT
- SELLCM 85.00 45.87 AUGL 1491.89 PRODCT
.SELLSM... .|..240.00....f .93.28 . AUGL . .5515.84 ‘PRODéT o
Source: XDLA 21 éomputer printout.
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4.3. Comparative Net Farm Incomes

4.3.1. Small Size Holding (2.8 hectares)

Table 4.10 presents net farm incomg{yielded by
the optimal allocation of existing scarce farm resources
in small size holdings under different.technologies

and constraints.

In all models, there is an increase in net farm
income over the existing plan, resulting from optimal

“rerorganization of existing farm resources under

,/n both technologies. Under the existing technology,

net farm income increased by 107 and 46 per cent
wifhout and with food constraints respectively. Under
improved techndlogy (IADP) net far; income increased

by 125 and 61 pervcent without and with food constraint
respéétively. The highest‘increase of 163 per cent

in net farm income is observed in- model 3.1.1.

Aithough the introduction of Integrated Agricultural
Development Programme (IADP) resultedvin a‘further
increase in net farm income, the increase over optimal

plans under existing technology without and with food

constraint is only. by 8 and 10 per cent respectively. -
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Table 4.10: Net Farm Incomeson the Small Size Holding

‘ Exd g Optimal Plans Under
. ~ bBXistingl! Existing Improved
Particulars Plan | Technology |Technology (IADP)
1iModel {Model | Model ,[Model} Model
1.1.1.1.1.2.} 2.1.1.{2.1.2] 3.1.1
. 1 : -
L. Net farm income : i
KShs. 2u61 {15099 ,3611 {5545 ]3972 | 6477
2. Additional net '

farm incomes . [
over existing - -
plans KShs. -  |2638 1150 3084 1511 4016

3. Percentage
increase in ; :
" net farm income -— 107 | 46 | 125 61 |- 163

+. Additional net
~farm income over
optimal plans ,
under existing _ !
technology and | .
same constraints| - ‘
KShs. .- - - | hbu6 361 |+ -

6. Percentage
‘I increase in ,
net farm . ' R
]  income - - ] - 9 | 10 -

™

Source: Author's calculations and XDLA 21
computer printout.

1Net farm income is being used as total gross margin = (Net family

Farm Income) since it is not easy to cost the family labour
which is the main fixed input.

’
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4.3.2. Medium Size holding (6.0 hectares)

-
"

As a result of re-organization-of éxisting farm
resources underbboth fechnologies an increase in nét farm
income occurs. The net farm income in medium size
holdings increased by 1;/'0 and 120 per cent xunﬁder_ egisting
technology without and with food éonstraints respectively,
(Table 4.11). Under improved technology (IADP) the
increase is by 181 and 144 per cent without and with
food constraint reébectively.. The highest incréasé of
214 per cent in net farm income is observed in Model

3.1.2. The introduction of the Integrated Agnicultﬁral

-

,Development Programme (IADP) made an increase in net

- farm income over. optimal plans under existing technology,

without and with food constraints, of 4 and 11 per cent

respectively.

4.3.3. Large Size Holding (10.0 hectares)

The results of the various_plans presented
in Table 4.12 indicate substantial increases in net

farm incomes as a result of optimal allocation of farm

resources.
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Table 4.11: Net Farm Incomes on the Medium Size Holdings

Optimal Plans Under

Existing | Improved

. Percentage increase

incone over optimal

plans under exist-

ing technology and

same constraints
KShs.

in net farm income
KShs.

- - 446 | 997

Particuls Existin |
articuidars Plan & Technology Techn: ngy (IADP)
_ Model | Model | Model | Model | Model
i 1.2.1121.2.212.2.1}12.2,2| 3.1.2
1. Net Farm Income :
: KShs. 4048 10927 | 8888 | 11373 | 9885 | 12711
2. Additional net
farm incomes over :
existing plan KShs. | - 6879 | 48u40 7325 | 5837 8663
3. Percentage increase
in net farm incomes | - 170 | 120 181 | duy 214
|4, Additicnal-net farm

Source: Author's calculations and XDLAi21~C9mPU?¢P Printout.
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Table 4.12: Ne“g\Farm Incorresfdﬁ'fthe Large Size Holdir.lg

Optimal Plans Under

Existing

Improved

| : Technolo; Technol \1ADP)
Particulars Exist- QBY CChNO0EY
ing | Model [Model Model | Model pM6del
Plan 1.3.1 [1.3.2 j2.3.1} 2.3.2 {3.1.3
1. Net Farm Income KShs 6508 18212 {15916 - |18658 | 16325 |20043
2. Additional net farm
income over existing : : : _
plan KShs. ‘ - 11703 | 9407 12149 9815 (13534
3. Percentage increase
in net farm income _ : :
KShs. - - 180 145 187 151 208
4. Additional net farm
income over optimal
| plans under existing
technology and same ‘ :
constraints KShs. - - - Lug 408 -
5. Percentage increase :
in net farm income KShs.| - - - 2 3 -

“Source: Author's calculations and XDLA 21 computer printout.
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The net farm income increased by 180 and 145

per cent, without and with food constraints respectively,
under prbgrammed‘existing fechnology over the existing
plan. Under imprerd technology (IADP); the increases
are by 187 and 151 pef cent without'and with food
constraints respectively. However, the increases in

net farm income of optimal plans under improved
teéhnology over optimal plans under existing tech-
nélégy are only by 2 and 3 per cent, withoutvand with
food coﬁstraint respectively. As in the other optimal
plans, Model 3.1.3 shows the highest.increase in net

farm income of 208 ier cent.
p \

e

4.3.4. " Aggregate holding (4.6 hectares)

Table ﬂ.13, shows the results on an aggregate
hqlding. There is a similar trend in increase in net
farm inpomeé on the optimal plané over existing plans
as in 6thér size group of holdings. Net farm incomes
on the optimal plans under exiéfiﬁéwfechnology increase
by 143 and 92 pér cent without and with food constraint
réSpectively{oVer tﬁe existing plan. The increase
‘under imprqved technology is by 156 and 103 per cent
without and with food constraint respectively, while
in Model 3.1.4, the increase is 188 per cent. The
optimal plans under improved technology and without and
with_food constraints result in 5.and-6 per éent increases in net

farm income over optimal plans under existing technology respectively-
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- Table 4.13: Net Farm Income$ on the Aggpegaté Holdings

| Qp_t_i@a_l__ Plaris Under

N 4 —
Existing Tmproved
Papticulars Existing Technology Technology (IADP) |
Plan Model {Model |Model [Model| Model
1.4.1 11.4.2 [2.4.1 |2.4.2] 3.1.4
1. Net farm Income KShs. 3uu3 | 8378 |6593 |8s2u 6979 | 9925
2. Additional net farm
income over existing
plan KShs. , - 4935 3151 |5381 |[3536 | 6482
3. Percentage increase in ' ,
- farm income KShs. - 3 92 156 103 188
4, Additional net farm
incomes over optimal
plans under existing
technology and -Sare
" constraints ‘ - - - uu6 386 -
5. Percentage increase in
net farm income - - - 5 6 -

Source: Author's calcul
printout.

ations and XDLA 21 computer
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In conglusion, the net farm'incomes presented and
discussed fogxq}l size-groups of holdings under different
technologies ana constraints indicate a“éhbstantial
increase in therptimal-plans over existing plans.

_ The highest potential increase in farm income exists
in the large size-group of holdings. However, the
highest potential exisfs, under improved technology and with
no restrictions imposed in all size-groups of holdingé.
The results therefdre support'the hypothesis formulated,
that the current level of resource productivity and
farm income in Kaloleni location is below what can be
achieved within the -present resource constraints that

,/is the resource use ié sub-optimal. The proposed

technical crop package of input recommendations under

IADP will also increase farm income.

»

4.4, Costs of Forcing Non-Optimal Activities into the

Optimal Plans (Aggregate Holding 4.6 hectares)

Table 4.14 shows,. for each activity nbt selected
fof inclusion in the optimal plan, how much the total
gross-margin‘of the optimal plan would be reduced by
forcing in one unit of an activity. The higher the
cost the lower the competitive position of the activity.
The LP pesults, Table 4.1k, show that the cost of
forcing cashewnuts into all optimal plans with the
éxception of the optima; plén éf model 2.4.1 would reduce
total gross margins by'kShs.llui.ZO. In the optimal plan of

model 2.4.1, forcing copra preduction has the highest cost and reduces
the total gross margin by KShs.902.80.
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R

.- Costs (KShs) Under -

!

Colurn information (activities) Existing Tecmologyt Improved Technology  (TADP) |
' Medel | Model Model Model Model
............................... Sl.gllo il p2.u01 0 ) 2.4.2 3.1.4 )
Producing copra -902.80( -902.80  -202.80 | -902.80 -3902.80
Producing whole nuts ~1421.20 -u421.20§ -u421.20{ -421.20 ~-421.20
Producing copra and palm-wine (toddy) -420.70( -420.70 | -420.70 | =-420.70 -420,70
Producing whole nuts & palm-wine (toddy) 0 o 0 0 : a.
Producing cashewnut ’ f1141.28 -1141.2G =11 ~1141.20 -1141.20
Producing citrus (oranges) 0 =171.20; -171.20{ -171.20 -171.20
Producing local maize ~-237.48} -237.48] -676.20 -16.u8 -992.99
Producing local maize and cassava 0 : 0 -274.20 0 -590.95
Producing cotton under the programme -162.50} ~162.50) -436.70 ] -158.50 ~753.48
Producing coast composite maize & simsim - 0 - 0 a. 0
Harvesting, processing & selling copra 0 | 0 0 0 0
Harvesting and selling toddy : 0 ‘ 0 0 0 0
Tapping and selling palm-wine (toddy) . 0 0 0 0 0
Harvesting and selling cashewnuts 0 -0 -190.20 0 0
Harvesting and selling citrus (oranges) - -0.57 0 0 0 0
Selling local maize ' -36.56 |} -36.5 0 -77.89 ° 0
- Selling cassava 0 o 0 0 0
Selling cotton under the programme - - - - -
Selling coast composite maize - - 0 0 B
Selling simsim - - -1.0 0 -1.00
Labour, April hiring - - 0 0 -1.00
- 0 0 ~-1.00
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For thé“other optimal plans based on small, medium and large
size holdings, reduced costs are not tabulated because of space
limitation. However, it suffices to discuss the results. Under
existing technology and without and with food constraints, the
LP results shéw that the cost of forcing cashewnuts into the
optimal plans based on small and medium size holding is also
KShs.114%.20. For the optimal plans based on large size holding
'copré'production has the highest cost and reduces the gross margin
by KShs.902.80. Under improved technology (IADP) and with food
constraint, forcing cashewnuts into the optimal plans under
discussion has also the highest cost of.KShs.1141.20. On the

’//cher hand, for the optimal plans wifhout household food require-

/ ment forcing copra production has the highest cost of KShs.902.80.
Under improved technology but without imposed restrictions
(constraints), forcing cashewnut production into optimal plans
based on small size-holding shows the highest cost. Copra
production’has the highest cost in optimal plans based on

mzdium and large size holdings.

The indicated costs are véry important because
the gross margins for cashewnuts and copra producing
and selling activities must be increased by KShs.vllul.ZO
‘and 902.80 ?espectively in order for them to become
profitable (competitive) enough to be indluded in the
optimal plans. vIn other words, farmers in Kaloleni
locétion lose KShs.1141.20 or 902.80 per hectare by

growing and selling cashewnuts or coconut (copra).

>
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4.5. Marginal Value Productivities of Resources

The marginalrva}ué products (MVPs) or shadow

prices indicate the productivity of resources at

the margin on the farm. They show the amounts of

increase or reduction in the total gross margins that

would occur if one unit more 6r one unit less of a

resource were used, all other constraints and

activities in the optimal plans remaining constant.

In linear programming, 6nly limiting resources in the
//optimal plan take éﬁsitive MVPS. Resources that are non-
/// limitiﬁg (slack) in the optimal plans takelon zZero

MVPs.

7

The marginal value product (Table 4.15) bf a
hectare of land in all the optimal plans under existing
technology models remained constant at KShs.1821.20,

- while the marginal value product (MVP) of labour on
the same optimal plans remained zero. This indicates
that land and not lebour is the most limiting constraint

AN jincreasing farm incomes in all size-groups of holdings.

Under improved technology (IADP), the marginal
value product of a hectare of land for nearly all

optimal plans alsc remained at KShs.1821.20. The



o
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Table 4.15: Marginal Value Products (MVPs) for allOptimdl ‘plans Under Both Technologies and Various Constralnts

’

SMALL MEDIUM AGGREGATE
t;:de;eizi;;;_ Under Improved Under Existing Under Improved Lir;%er E?cist.' Under Improved PUnder Existing] Under Improved
Row 9 Technology Technology Technology Technology Technology Technology
Information| 9Y .
(Constraints)| yogel | Model Model | Model | Model | Model] Model| Model Model | ModellModel] Model Model |Model| Model |Model
1.1.1 l.1.2. 1, 2.1 1.2.? 2.2.112.2.2}3.2.1 |1.3.1 2.3.1 j2.3.2{3.3.1] 1.4.1]1.4.2 l2.4.2 2f’4.Z 3.4-1
Land 1821.20(1821.24 182120{1821:20{1821:20} 1821201 180453 {1821:2D 1821:201181629180453 18220182120 |1821:23181120 {18D453
January Labour o ¢] [o] [¢] o] "0 . 0O e o] [e] 0 (o] [o] [o] (o] (o] o .| o [o] 0
February " [o] o [o] (o] (o] (o] (] o] (o} o} o o (o] (o] o} o} /0’ o] ¢} (o]
March " (o] o} o] o (o] o (o] (] o} ] ¢} (o] o} (¢} (o] 0] 0 (o] (o] [o]
April 0" o (o} (o} 1.00 o o o o] o] o o o] o 1.00 o] o o o 1.00 o
May " o o o 1.00 o} o o o o o o} o o o o] o o o 1.00 o
June " ] (o] (o] (o] (o} (o] o (o} o o} o o] (o] [¢] [e] o] [¢] (o] (o] o
July " ‘0 [e] [e] o} o] (o] (o} (o} (o} (o} (o] (o] o} (o] [¢] (o] (o] (o] [o] [e]
August " o} o} o] o] 3.33 0 ] o 4] 3.33 o} o o o | 3.33 o) o) o ] 3.33
September " (o] (o] (o} o} (] (o] o} o (¢} o o} [o] o] o [o] (o] [e] o] (o] [o]
Octcber " ) (o] (o] o] (o] [¢] (o] o] o] o] [o] o] (o] (o] (o] o (o] [e] (o] (o] (o2
* Nov, " ] (o] o] o} o} o} (o] [¢] (o] o] [¢) o} (o] (o] (o] (o] (o] (¢] [¢] o]
Dec. " (o] o} (o] o} (o] o} (o} (o] [o} [o] (o] (o} o} (o] [o] [o] (o] (o] o] (o]
Hiring " )
April - - o} o) o - - 0 o 0 - - o o o - - o o (o)
Hiring Labour.
May - - o] - - (o] o] - [o] Ko} (o] - - (o] [o}
SBurce: XPLA 21 Computer Printout.
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exceptions are models 2.1.2, 2.4.2 and 2.3.2. optimal
plans, whefe it dropped to KShs.1811.20 and_KShs.
1816.20 respeétivély. As regardsvthe marginal value
product of 1aboﬁr, it remained zero except in the
Models 2.1;2, 2.4.2 and 2.3.2 optimal plans, where it
is hired at KSh. 1.00 per man-hour in the months of
April and May. This indicates that besides land,
family .
April and May /labour will be constraining in the
models. Finaily‘the marginal value product on a
hedtare of land for optimal plans of models 3.1.i,
3.2:1, 3.3.i, and 3.%.1 remained KShs.1804 .53, while for
labour it is zero for all other months, except in

~August, where it is KShs.3.33 per man-hour. This means

e

’,/ .that August labour is limiting and must be hired.

Since the marginal value products or shadow prices
indicate the prbductivities of resgurces,.they should
be ‘compared with the marginal costs of the resources.
Although renting or buying of land is uncommon in
Kaloleni location, the high marginal value product

of about KShs.1800.00 would represent a substantial

return by a farmer renting or buying an aﬂﬁIiQnal‘H§$leqand‘

4.6 Pattern of Resource Utilization

4.6.1. Small Size Holding (2.8 hectares)

Table 4.16 explains that 0.73 hectares of land
remained unutilized in the existing plén; while for all

optimal plans land was.utilized completely.
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Table 4.16 Dlstrlbutlon of Unutilized Resources in the Small Size Holdlng (2.8 hectares)

Optimal Plans Plans
Resources Existing E;gisting Technolgy Amproved Technelogy . ,(IADP)
Plan Model | Model Model Mode 1 - Model
1.1.1) 1.1.72 2.1.1 2.12.4  3.1.1 -
Land (ha) 0.73 0 0 0 0 0
January Labour (Mhrs) 293 31y 320 322 328 320
February Labour " 213 314 190 322 198 320
March Labour " 127 31y 124 238 439 253
Aprll Labour " 234 413 185 181 0 184
May' Labour " 192 314 170 106 0 132
June Labour " , 291 31u 320 158 164 179
" July Labour " N 323 31y 320 274 280 320
August Labour " \ 320 413 299 132 21 0
- September Labour " : 240 31y 260 242 188 203
October Labour " T 323 314 320 322 328 320
November Labour " 287 . 314 320 26 32 203
- December Labour " 341 413 419 133. 139 313
Total unutilized " 3184 ;14065 3247 2456 1727 2747
' (75.22) 0 {96..03) |(:76..71). | (56.02) | (40.80) (6L4.89) 4
Hired April Labour (Mhrs) 160 133 160
Hired May Labour " 160 122 160

Figures in parentheses are percentages.

Source:

Authors farm.survey and XDLA 21 printout.
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+Farm labour is completely utilized only during
the monthéxof April, May and August in the -optimal
plans under improved technology with food constraint
and without impésgd restrictions respectively. The
optimal plans with food constraint provide better
opportunity for labour utilization in most of the periods.

Some hired labour is also utilized.

s

The -total yputilized labour decreased from

75-2? per cent in the existing plan to 40.80 per cent

in the bptimal plan under improved technology and with
food constraint. The optimal plans under existing
technology do not improve labour utilization over the

a
existing plans.

4,6.2. Medium Size Holding (6.0 hectares) .

-

‘Table 4.17’indicétes that 2.55 hectareéof land
remained unutilized in the existihg plaﬁ, but completely
utilized in the optimal plans. Farm_labour is completely
utilized only during August under the improved techno-
logy and without imposed restrictions. The.optimal plan
under improved fechnology and with food constraint
provides better oppotunity for labour utilization. The
. lowest totai percentage pf'52.67 of unutilized férm
1abodr appears in the optimal plan under'improved tech-

nology and with food constraint.

-
O

o — s
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Dlstrlbutlon of Unutilized Resources in the Medium Size Holding (6

~

0 hectare)

Optimal Plans Under

Resources. Existing Ex:Lstlng Technology | Improved Technology (IADP)
Plan Model Model } Model | Model Model
1.2.1 1.2.2 2.2.1 2.2, 2 2 3.1.2
Land (ha) 2.55 0. 0 0 0 0
January Labour (Mhrs) 45y 435 uu3 Lbyg 4yg uu3
February Labour 293 435 265 by3 318 4L 3
March Labour 157 435 173 360 170 356
April Labour 268 535 221 303 75 239
May Labour 263 435 237 227 83 199
June Labour Loy 435 4u3 279 285 260
July Labour 458 435 by 3 395 401 43
August Labour 405 535 378 257 1u3 0
- September Labour 327, 435 361 363 309 391
October Labour 458" 435 4u3 443 4ug bu3
November Labour 4463 435 443 146 153 291
December Labour 491 543 543 355 261 406
Total unutilized Labour 4n2y 5528 4393 3914 3097 381 .
(75.24) (94.01) (74.71) (66.586) (52.67) (64.86)
Hire April Labour 160 160 160
Hire May Labour 160 -

Figures in parentheses are percentages.

Source:

Author's farm survey and XDLA 21 computer printout.
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4.6.3: Large Size Holding (10.0 hectares)

Table 4.18 shows that 4.08 hectares of land
remained unutilized in the existing plan in the large
size holding. All land is completely utilized in
the optimal pians. Farm labour is completely utilized
in A?ril and August in therptimal plans with food
constraint and without imposed restrictions respecti-
vely. -Some hired labour is utilized in April under
improved technology and with food constraint.
ya The total unutilized labour decreased from
56.30 per cent in the existing plan to 45.29 per cent
in the optimal pian under improved technology and with
food constraint. The optimal planslunder existing
technology do not provide better opportunity for labour

utilization over the existing plan.

SRS

4.6.4. Aggregate Holding (4.6 hectares)

The results of aggregate holding repeat the
same patfern of results as explained in the previous
holqinés (Table 4.i9). Unutilized land is 1.67 hectares
in the existing plans. The -tqtal lowest unutili;ed

labour of 43.22 per cent is in the optimal plan under

improved technology and with food constraint.

~
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Optimal Plans Under

Resource gi;itlng .{Existing. Technology. {Improved Technology = (TIADP)
Mode L Model Model Model Model
1.3.1 1.3.2 2.3.1 2.3.2 2.1.3

Land (ha) 4.08 0 0 -0 0 0
January Labour (Mhrs) 356 RIRIRY 458 457 466 457
February Labour " 274 Lug 257 457 265 us57
.March Labour " 0 449 154 374 79 368
April Labour " 209 549 194 317 0 245
May Labour 242 Lhg 225 . 241 17 207
June Labour " 210 4yg9 458 293 . 302 207
July Labour " 480 4ug 458 409 418 457
August Labout " 390 549 372 271 ay 0
September Labour " 215 uug 365 © 377 293 301
October Labour " 480 443 456 u57 466 457
November Labour " 3586 * 449 458 161 466 461
December Labour . " .. ... .. 228 549 . ). 458 . .f{...289 .| 278 4186

Total Unutilized (Mhrs) 3540 H688 4315 - 4083 28438 \ 3936

. (56.30) .. (g0.u46) | (68.10) ) (64.33)| (45.29) (§2.60)
Hire April Labour (Mhrs) 160 160 160
Hire May Labour . .. .. T P P I S -460 ... 122 .f. 160

Figures in parenthesss are percentages

Source: Author's farm survey and XDLA 21 computer printout.
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Table 4.19: Dlerlbutlon of Unutlllzed Resources in: the Aggregate Holding (4 6 hectares)
Optimal Plans Under
. . Existing Technology Improved Technology (IADP)
Resource LiiSTINE | TFodel | Model | Hodel | Hodel[ Model
........................ SA.u.1 1.2 2.1 )0 2.48.2 3.1.4 7
Land (ha) 1.67 . 0 0 0 0 R
January Labour (Mhrs) - 34y 364, | 371 - 372 379 | 371
February Labour " o 2hy 364 215 . 372 223 371
March " " 1121 264 135 289 - . 360 295
+April " n 243 Loy 189, 232 0 207
May " " 222 364 190 156 0 160
June " " 323 . 364 371 208 215 212
July " " 379 364 371 324 331 371
August ooon " 354 464 327 186 49 0
- September " " 260 364 298 292 227 239
October " " 379 364 371 . 372 379 371
November " " 3up . 364 - 371 76 83 239
- Decembenr " f. ....... ..368 ... .. o ueh ] L7414 .. 184 191 352
Total unutilized Labour 3580 L1668 3682 3063 2137 3188
..................... (72.42). . 1.CS4.u1) | (7u.u7)) (61, 95) (43.22) | (64.u8
Hired April Labour (Mhrs) 160 160 160 +
Hired May Labour . ... "™ .| .. ... ... .. .. ... V.. oo 160 .. CAy2 160

Figures in parentheses are percentages

Source:

Author's farm survey and XDLA 21 printout.
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In éehclusion,the pattern of resourcegs utili-
zation on alixgize groﬁp;of holdihgs indicate that
land utilizatio;%in fhe optimal plans under both
technologies and cSnstraints improves over the exisfing
plans. As fegards labour utilization, only optimal
plans under improved technology reéult in improve-
ment in farm labour ufilizationlover the existing
farm plans. Optimal plans under existing technology
énd éonstraints do hotrimprove farm labour utilization.

- This is because of the dominance of whole~nuts/palm—wine' 

(toddy) producing activity in the optimal plans, whose
/lébour requirement is. small. The improvement in farm

' ///‘1abour utilization in the optimal plans unde» improved

’r technology is highest in small and aggregafe size holdings
(Tables 4.16 and 4.19). This shows that farm labour |
utilization can be improved by introducing improved

technology (IADP) in Kaloleni location particularly‘on

small-size holdings.
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CHAPTER FIVE

SUMMARY, CONCLUSIONS AND POLICY IMPLICATIONS

5.1. Summary and Conclusions

- The proﬁlem of increasing_agricultural producti-
vity and farm income needs to be tackled in mahy ways.
This study has‘shown some of the means in which
agricultural productivity can be increased particu-
larly in Kaloleni locétion of Kilifi district. Two
major means have been demonstrated. Firstiy, by

re-organisation of existing resources so as to achieve

" a better use of the resources available to the farmer,

and secondly, by introducing new farming practices,

through the Integrated AgriculturalJDevélopment
Programme (IADP). The static lineaf programming
technique Has been used in both cases on syntﬁetic
holdings. Although the present farming system in
the area is homogeneous, differences within the
system are‘noticeable. These include the individual
f;rmer‘s choice of prqducté, the pfoporfion in which
the resources are coﬁbined and the productivity of

the resources.

The data used for analysis and programming was
obtained by a farm survey conducted from November,
1978 through to the end of January, 1979. . The

sample frame was stratified on the basis of the size




L

N

of holdings, viz 0.2 to 4.0 hectares (small), 4.01 to

8.0 hectares (medium), and large, over 8.0 hectares.

A sample-éize of.30 holdings was on a proportional basis,
distributed among the size groups. .Finally, the ultimate
sémpling unifs were drawn randomly from each size group.
The primary data was éupplemented by secondary data
collected from District Guidelines and the Coast Agri-
cultural Research Station, Mtwapa. Data collected cover
the 1978 agricultﬁrai year. Therefore, the subsequent

analysis and results reflect 1878 agricultural year.

—~

The method uséd for the analysis of data collected

v ¢

involves enterprise analysis to show the gross margins

for the various enterprises, and farm analysis in
order to show the present net farm income. Finally
LP as a planning'techniqge is used to determine optimal

farm plans which would result in maximization of net

farm income and greater farm labour employment generation.

The analyéis of this study shows interesting
resulfs which can lead to various cqnclusions and policy
implications. The analysis of the present resource
use shows that the proportion of cultivéted-land varies
from 24.33 to 41.40 per cent. From these results it can
be concluded that the degree of intensification is low.
Coconut production and maize-cassava mixture take the
largest propoftions, 23 to 27.92 per cent, 18.7 to

>

24 .66 per cent respectively, of the cultivated land.-
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Coconunt; therefore, is the major source of income for
all farmers, while maize and cassava provide subsistence
requirement. As regards labour, an average of ughh
manhours per year are‘available for farm work and ah
éverage of 27.59 ﬁer ceht of the available farm labour

is, used under the existing farm plans and technology.

The present resource productivity is very low as
indicated by the present net farm income in the range
ofAKSﬁs.2461.40 and Kéﬁs.6509.20. The low gross
margins of the.various enterprises is due to poor
//ﬁusbandry techniqﬁés.being praétised and lack of

‘application of modern farming techniques.

The lineér programming (LP) results show thaf
under existing -cropping patterns, Farm resources are
not utilized optimally’én small holdings of all sizes
in Kaloleni. This indicates that there is a substantial
potential for increasing farm ;nggge within the existing
resource supplies aﬁd the present technical knowledge of
the farmers. This supports the cpnﬁention that there is
sub-optimal use of‘resources in Kaloleni location.
 However, the potential for increasing farm incomes varied
from one size-group of holding to another under different
constraints. The highest potential for increasing farm
income occurs in the 1afge size holdings in comparison
" to other size of holdings. On the other hand,

~

- there is no improvement in farm labour utilization




e
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in the optimal plans under existing technology over

—

existing plans.

The results-of the linear'programming (LP) also
indicate that the introduction of the Integrated |
Agricultural Development Programme (IADP) can increase
farm income and employment on the small-holdings. In
the aggregate thding, programmed labour utilization
is 38.05 and 56.18 per cent without and with food

: ¢
constraint respectively. This is a greater improvement
in labour utilization over the existing plan. The

/résults also show that producing coconut and selling
”ﬁ\whole nuts and palm—wine.(toddy) activitiés entered all
the optimal plans except. in the case of small sized

holdings under improved technology (IADP) and without

food constraints.

‘The LP results therefore indicate that those
farmers who produce coconut and sell copra would do
better by selling whole nuts and a limited amount of
palm-wine (toddy). Although palm-wine (toddy) is very
profitable, the market is limited and it is highly

pefishable.

5.2. Policy Implications

Many policy implications can be made on the
basis of the results or conclusions reached in this

study. Nevertheless, one needs to be cautious when
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making pblicﬁ\recommendations‘given the peridd and the

coverage of the\study. However, the data was used to

stimulate a farm 0peration unit that is representative

of the area and a gréup of holdings. Several clear

implications and recommendations that can be made out of

the results of the study are as follows:

s
‘

The high proportion of fallow land in the existing
farming system indicates that agricultural produ-
ctivity can be increased by putting more land under

cultivation. -

The high percentages of unutilized labour under

existing farm plans can be reduced

substantially by introducing labour -

intensive enterprises, as opposed to the tree-crop
enterprises which dominate the cropping pattern and

are not labour intensive.

Since the existing land-use pattern was found
to be éub—optimal, it,would follow that there
is scope for farm management extension in this
area, through ré-organization of resources
coupled with simultaneous improvements in crop

husbandry techniques.




\,

Since tﬁé.results of the optimal plans show an
increase in farm incomes and farm labour émployment,
particulérly under (IADP), development efforts in./ﬁ
the direction 6f farm planning or adjustments in the
cropping pattern should be taken up in all farmiﬁél

systems.

s

The ddﬁinance of coconunt activities iﬁ most dptimal
plans and the existence of surplus farm labour in most
Aof.the'periods botﬁ.without or with food constraints,
indicate the need for encouraging other enterprises
such as dairyiné and poultry. This would also bring
about diversification of agriculture since the

optimal plans show a trend towards specialization.

In order for cashewnut enterprige to become.profitable
(competitive) enoﬁgh to be included in the optimal
plans, its @ross margin must be raised by KShs.1141.20.
This is important if the cashewnut factory in Kilifi

is to be assured of continuous and steady supply of

cashewnuts.

Since the optimal plans under improved technology
(IADP) show a further increase in net farm income
and farm labour employment over the existing
level of technology, steps should be taken to
enable smallholders in all farming systems to get
the required inputé, including credit facilities.

However, before such technologies are introduced,
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the possibilities of increasing farm income

and employment through reorganisation of existing
resources should be fully exploited in all

farming systems.

Fihally before such improvéd technologieanﬁep

IADP ére introauced, technical answers to problems
of'érop and animal develbpment which are lacking

at the Coast should be known. The attractiveness
of intercroppiﬁgsas evident in the existing

farm plansacallsAforAthe need of research into

ways of impfbﬁing production'within intercropping
systems. Mosf of the reééarch in the past has
conéerned\pure standé. More research information is
also required on determining efficient combi-

4

nations of coconut palms with shade tolerant
crops, either with other tree crops or annual
crops. This would improve farm income as the present

results show that coconut production is

most profitabie..
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APPENDIX 1

-

QUESTIONNAIRE FOR THE SMALL-HOLDINGS IN KALOLENI

LOCATION OF KILIFI DISTRICT (1978 SEASON)

~ Identification

Background Information

Farmer's Name = =  —=-=we-- R itk bl bt
4 .

District = | = @ eeeeeeeeemmeme e .

Location , B e e P LR PR PR

Sub-location I et

. Date of Interview = ==——e—meeme e e

Enumerator =~ = @=mmmmeememeeeeeee e

(a) Are you the owner of this farm?
Yes ======mc=m= NO —==mm—mno—o-
(b) Are you Single/Married/Divorced/Widowed?

(Tick the correct group you belong to).

(e) If you are married, how -many wives do you

(d) How many children do you have =—-—==—=ce—--



(e).

(£)
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Family members | Age Yrs| Level of
' education

Whether living on
the farm or not

Husband

Wife or
wives -

.

1
2.
3
m

Children

« e .
N

WO wN =

R
N RO

Other rela-
tives living
on the farm

FwN e

What ‘is your main occupation?
Farmer

Small trader in Jégetables

Small trader in other items (specifiy

- - — -



(4) Business - shop operator etc.

(5) Other (specify)

|
(g) Do you have any subsidiary'occupation or sources \
of income besides this one? }

III. Farm Structure and orgapization

(a) What is the total size of this farm
Acres --—~~~- e ————— Hectares -—--;-—7- ———————
Qb) Areas_of the major uses of the farm land
Owned 7 . Rented !

Annual Crops Acres | Hectares Acres | Hectares

Pasture

Tree Crops (Orchard)® S

Iand in farmstead L : :
‘houses;., barn, yard =
' ete.

Fallow

Other land: land in roads,
paths,ditches, wells, etc.

Total land in farm

- %If fruit or other productivé trees are few to record in terms
of area occupied, give kind and .number of trees.

- et . gl e Gt e e o s e S Bt B B
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(¢) What area is used for cultivation at present

-~ e At e . o ot W= Gme =t S W S A

Hectares

———— v ——— — p ————

(d) What crops and crop mixtures did you have on your

farm during the last season?

Crop or Crop Mixture

No. of
plots

Area |Yield Sold or | Quantity
Acresj Harvested jto be Retained-
Bect.|unit (bags} sold as seeds and
- .jor kg) bag or | for home
1 Kg. consumption
Quan.vall.
. Quan'ti-ty Kshl.

w N =

© o N O ;B

10.
11.
12.
13.
1y,
15.
16.
"7,
- 18.

. Maize

. Maize-simsim
. ‘Maize~coapeas
. Cassava

. Maize

Cassava

. Simsim

. Cowpeas

Sweet potatoes
Green gram
Sunflower

Beans

Coconut
Cashewnut
Coconut-Cashewnut

19..

Total

Give reasons for high or low yields coampared to normal years
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(¢) wWhat iﬁputs did you use during the last growing
season? Do not include anything previously stated

as sold or to be sold or used by household.

Kind Quantity used [Value
(indicate unit)| or cost

1. Seeds - (type)
(a) |
(b)

(c)
(d)
, (e)

etc

2. Tubers or cuttings
(Type)
(a)
(b)

3. Fertilizers (Type)/ R
Crop
(a)
(b)
(c)

4’ Manure/crop

5. Lime/Crop

6. Insecticide (type) /.
Crop

(a)
(b)

{1+ Herbicides etc/Crop




( § What crops and'cropfmixtures.do;yog#have
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. ~

~

Crop or Crop .
Mixture

..............

No. of
plots

Yield
harvested

or Kg.)

unit (bags:

Sold
sold
Kg.)

or to be
(bag or

Quantity

“vetained as

seed and for

" home consum-
. ption

. Quantity
o (5)

Quan.

(&) ..

Valﬁe
KShs..
(D)

_(8)

1.

2.

3.

Maize
Maize /
Simsim
Maize/
Cowpeas

. Cassava

Maize
Groundnut
Simsim
Cowpeas

Sweet potatoes

!
. Green gram

Sunflower

Beans

-Cont.'d.




()

Cont'.d

(1)

..(2‘).-. N

(5)

(6}

(7

(8)

13.

.
15.

16.

18.
19.

Coconut

Cashewnut

Coconut-
Cashewnut .

Total
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Do not include anything previously stated as sold or

to be sold or used by households.

(g) What inputs did ybu use during the short rains?

Kind

Quantity used
indicate units

Value
or cost

-

Seeds (Type)

(a)
(b)
(e)
(d)
(e)

. Tubers or cuttings
(Type)

(a)

(b)

Fertilizers (Type)/
Crop

(a) '

(b)

(c)

. Manure/Crop

. Lime/Crop

Insecticide type/
Crop

(a)
(b)

Herbicides ete/

Crop




/

s

e

!

_Young bulls over 1

- 168 -

IV:

Animal Enterprise

(a) Class

' Gtede!_

Cattle

local Qattle ?tmal

Nnber

- Total

Milk pro-
duction
g or
Litres

| Total
Milk
Produc-
tion Kg
or Litres

Kg or

Number
’ Litres

Cows (total)
Cows in milk
Heifers over 2 years

Heifers 1 - 2 years

Female calves less than|

1 year.
Male calves less than

1 year. -

year
Mature bulls

Ooxen

Total

(b) What other livestock do you have?

Livestock
1. Goat
Sheep
Donkeys

Poultry (kind)

(a)

Layers

(b)

Broilers

()

— oy - a—

(d)

— . —— . o - —

(e)

Number

—— s - = — - —— —— -
e - T e . - - —— . &
- o wan . ——— " = - " o

——————————————————
———————————————————
o e o o Gt G T T S Bt e G Sl
—————————————————————

. e v S et " S S
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(¢) What feeds do.you give your livestock

d) What is the amount

feeds

s

/Vf(e) What are_y

e S G s = — T S P v - s W A% G M A G S e e
e e S ST e e Gt S . T SR WP RS Gub G e Svm G e S e mp S e Gen W e - . ——

o e e — A Gin Y S G S m e e Sit e Sy B G e T S WE S S v Ve SRS Sae mp e

our livestock products?

- - e S - D ey S D A W et M S Gt by v e St A Gt Gmo s v

—— . o L e P G S P S B e G S e W e G S B Gt G e T

e G o G o — T " v ST T Aok Gt i e S e ey D et Gt e G Gy Gy et S SRS W G e oy

T T e " ——— TS o — — T - S B et e e s it St Bwe Sy

. Sold or to be Household
g;ggugﬁ Ppoduction ~sold use
Unit Quantity |Quan. |Price|Value RQuan.|Value
Milk

Eggs




- 110

V~ Land and Related Investment

" Give the estimated value of each type of

investment, excluding land and buildings

rented to others

Kind of Investment

Value

1. Land |

2. Buildings

3. Drainage works

4y, Irrigation works

5. Fences, hedges etc.
é. Fruit tPeés efé.’
7. Crops in fields

8. Other

.Total

Vi - Farm Machinery, Equipment, Toolsl

Give value.of all implements, tools, machinery

etc. having useful live longer than a year

Kind ' Number | Date of |Purchase| Present
: : purchase| price value

- 1. Tractors

2. Vehicles

3. Tools and Implements

(b)
()
(@)
(e)
()
(g)
(h)

(a) : -,




Vii - Labour
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(a) How many family members are available for

farm work?

-

No. of day&

Family Member Number of hours .
mber |worked per available Kind of
day for farm farm -work
' work per performed
week and
month
Hgysbada 1 1 | mmmmmemmee—

Wife (wives)

o ot s e . . S e e e

Ve
-“Boys over 15 years

o et e . e e

—— e e e 0 o e

Relative over 15 years

and below 60 years

——— s e e et S e ]

Total

(D) Do you have any permanent labourer? Yes/No.
(O HOW MANy? ——mmm e e e e e
(@) Are they assigned any specific tasks?

e.g. weeding

héuseﬁbld.work etc.

(e)
(£

. If yes, then

s 0t St B S e B it Pt e g s i S i S e S S S

How much do you pay him/her per month?

S~ e ot e et St i S e g e

Do you employ casual labourers? Yes/No.




. .
N

Month No. of Rate of Total Tota} Antx%u'nt Type of work - Remarks
- Labourers | payment Amournt . paid/men

Per day | paid/day

January
Februaxy
March
April
May
June
July
August
’ Septembér ‘
Cctobenr
November o
December } | 5
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Viii - Cultivation Methods

' Crop or Crop

Mixture and Activity Month Family| Employed | 2-ox | 2~ox [[ractor| Tractor

Labour! Labour team { ¥eam bwned |[hired

. ?ﬁnd 5 ?ﬁﬁds) oWnéd(hifid (Mhrs) | (Thr)
N , S r (Mhp) (M)
(§D) , (2) éug TR (8.1 (B (D (8)

1. Maize

(a) Land prep. .

(b) Planting

(c) Weeding .

(d) Harvesting
(picking)

(e) Transport ete.

2. Maize-simsim
(a) Land prep.
(b) Planting
(c) Veeding
(@) Harvesting
) (picking)
.~ (e) Transport
" (£) Cther (specify)

3.

(a) Land prep.

(b) Planting

(¢) Weeding

(d) Harvesting -
- (Picking)

(e) Transport

(£) Other (specify)

4,

(a) Land prep.

(b) Planting

(c) Veeding

(d) Harvesting
(picking)

(e) Transport

(£) Other (specify)

5, mmmmem e
(a) Land prep.
(b) Planting

(c) Weeding

(d) Harvesting '

(e) Transport T '
(£) Other specify .




Cont.'d"
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(1)

(2)

(3)

(%)

(5) | (6)

(7N

(8)

6. (a)
(b)
(c)
(@)
(e)

()

Land preparation -

Planting
Weeding
Harvesting
Transport
Other specify

Land prep.
Planting
Weeding
Harvesting
Transport
Other specify

()

e e . e " e et g e B e S e e

Land prep.
Planting
Weeding
Harvesting
Transport

Other specify

Ix - Marketing of Farm Products,

Kind ofj
product

year

Marketing
period during the

from the
month of

to the
month of

Type of]
buyerda
or out.
let:

Name of

place
where
sold

Distance
from far-
m to mar-
ket

Method
of
Trans-

port

Cost of
trans-
port.

e.g.
ootton

e

%indicate whether the buyer is an-indi Vldual dealer or a
co-operative etc. ’

>



r

’
e

/!

//’

(b) Are you satisfied with the present.markgting
facilities available to you?

O Y J T —— (2) No mmmmmmmmmemmem e

If No. Why not?
(a) Lack of buyers
(b) Markets too far from home

(c) Poor communications. )
(d) Too much control on marketing
(e)~Transpértatioh cost too high
(£) Others specify.
X Credit

(é) Did you borroW anything fof-your farm needs last
season? Yes’ —————————————————— NO memmm e e -
and if Yes from ~(a) Friends =-=-=—=—==we—un

(b) Relatives ——=mmm—memmen

(¢) Financial institutions

(b) How much was the value of your—borrowing? -------
() For what purpose did you borrow -----==—w=--------
(d) Are you satisfied with the present arrangement of
supplying credit? T e e e e e
(1) Yes ~—wmmmmmmm e (2) NO ===ommmmm e
If No, why not?
1. Approval takes too iong }
2. It reQuires.too much:secﬁrity
3. Delays in-paymen}s- '

4. Deductions are too high
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5. Canfmm' get the loan wanted V-

6. Others (specify) =---=r-==--=====-—=-—o——m—oo-o-

(e) Do you plan to get more loans in the future?
| Yes <—~~; ——————————— NO === e o

If Yes state purpose and amount
PurposeA~-————~—? ———————— Amount ==—--—rm—-v————
If no; why not?
(a) Has enough cash
(b) Present debts too high
(c) It is too risky |

(d) Others (specify) =-=—=mmmemmomo oo

(£) What is your most important problem facing you in

farming?
1. Inadequate rain =-—==——emmo— e e — e
2. Lack of operating capital --=-=—--ememm—me——

3. Inputs are very essential but expensive =-=-=---=-
4, Lack of extension advice ===---mmmoormmmwmiomen
5. Lack of proper t0o0ls —=-—-=———mmmmm oo

6. Others (specify) -------------------------------

Xi - Eating Habits

What are your major subsistence cbops and livestock

products.
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Type of Subsistence{ Require- Periods (months) |Quantity
food (dish) crops or ment per | the dishes are  |of subsi-
livestock day (kg) | eaten stence
products crops/Live-
stock products
per year
1. Irio
2. Githeri
3. Muthokoi.
k., Ugali
C
5. Milk etc.
6 .
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APPENDIX 2
GROSS-MARGINS PER HECTARE FOR 1978 GROWING SFASON FOR- SELECTED

ENTERPRISES (ACTIVITIES) IN KALOLENI LOCATION. -~

1. Coconut (Copra)

Item , ' Value(KShs.)

Output
1. Yield, 536kg of copra

2. Total Gross output 536kg @ KShs.2.60 1393.60

Variable Costs

3. Opportunity cost before maturity 100.00
.~ 4. Fertilizer B -
5. Dust and sprays : -

6. Other costs e.g. harvesting, processing
and transport

Harvesting by private dealers1 375.00
7. Hired labour for,
(a) Weeding . -
(b) Fertilizing - ' o -
(¢) Dusting and spraying ' -

(d) Prunning etc. B -

Total variable ccsts 175,00

Gross Margin ' 918.60

Ippivate dealers paid in kind (nuts), value as shown.

>
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Coconut (Whole Nuts)

Item

Value (KShs

. Outgut
. Yield, number of whole huts 3750

Total Gross output.-3750 @ KShs.0.50

1850.00

Variable Costs

Opportunity cost/before maturity
Fertilizer |

Dust and sprays

Other costs e.g. harvesting, and

transport 1
‘Harvesting by private dealers

. Hired labour for

(a) Weeding _ ’
(b) Fértilizing

(¢) Dusting and spraying

(d) Prunning etc.

100.00

375.00

Total variable costs

475.00

Gross margin

1400.00

1

Private dealers paid in kind (nuts) value as shown
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3. Coconut Copra/Palm-wine (toddy)

=  Item . ~1 value (KShs.)
Output
"1. Yield, (a) 467 kg of copra
(b) 1752 litres of palm-wine
(toddy)
‘ i
2. Gross output : , |
(a) 467 kg @ KShs.2.60 o 12114.20
(b) 1752Lt @ KShs.0.70 1226.40 '
3. Total Gross output 4 2440.60 J
(/
e Variable costs
s S |
/I - 4, Opportunity cost before maturity 100.00
5. Fertilizer o ’ -l -
' Es 6. Dust and sprays -
é;% 7. Other costs e.g. harvestlng, tapping . ' =
%iz and transport. .
_gg , Harvest%ng by private dealers?. /
éﬁ Tapping® by private dealers. 327.00
0.5 x 1752Lt @ KShs.0.70 - 613.20
) 8. Hired labour for '
(a) Weeding
(b) Fertilizing
(c) Dusting and spraying
(d) Prunning ete.
Total variable costs - 1040.20
Gross margin , 1400.40
Iprivate dealers paid in kind (nut) value as shown.
v 2The total output of palm-wine is shared equally between the farmer and
- ~ the tapper. .
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I, Coconut whole nut/palm-wine (toddy)
_ 'Value
Item .1 (KShs.)
.Yield (a) 3270 Number of whole nut
(bx 1752 litres of palm-wine
(toddy)
Gross output
(a) 3270 @ KShs.0.50 1635.00
“(b) 1752 @ KShs. 0.70 1226.40
. Total gross output . 2861.40
Variable costs
Opportunity costs before maturity 100.00

* Harvesting prlvate dealersl

. Hired labour for

(c) Dusting and spraying

(d) Prunning etc.

Feftilizer

Dust and sprays
Other costs e. g- harvestlng and tapplng
Tapping? by private dealers.

0.5 x°1732Lt @ KShs.0.70

(a) Weeding

(b) Fertilizing

327.

613.

00

20

Total variable costs

1040.

20

Gross margin

1821.20

1

2

Private dealers paid in kind,

value as shown.

The total output of toddy is shared equally between
the farmer and the tapper.
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Cashewnut

5.
Iten KShe.
Output
1. Yield, 6 bags of cashewnut
- 2., Total gross output, 6 bags @ '
Ayerage price of both grades KShs.130.00} 780.00
Variable coéts
3. Opporfunity coéts(before maturity 100.00
4. Fertilizer
+ 5. Other costs, e.g. harvesting, processing
6. Dust and'spraysb
Harvesting, processing and transport
7. Hired labour for,
(a) Weeding |
(b) Fertilizing
(é)'Dgsting and spraying
(d) Prunning etec. e .
Total variable costs 100.00
Gross margin 68000
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6. Citrus (oranges)

_ ‘ Value
....... Item . ... . ... .. S KShs.

TOutEut'
1. Yield, 300 pakaché of oranges

2. Total Gross oufput; 300 pakacha :
@ KShs.6.00 - [800.00

Variable cOsts;
3. Opportunity qéstfbefore maturity - | 150.00
4. Fertilizer o | -
5. Dust and sprays | ‘ ’ -

6. Other costs, e.g. harvesting,transport
etc. -

7. Hired labour for,
(a) Weeding . o -
(b) Fertiiizing - -
(c) Dustihg and spraying -

(d) Prunning etc. : ' -

Total variable costs . , T : 150.00

Gross margin - 1650.00
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Local Maize

Item

Value
KShs.

OutEut
Yield in 90 kg bags, 12 bags

Total Gross output 12 bags @ KShs.100.00

1200.00

- Variable costs

Land preparation (excluding hired
Labour)

Seeds (own) 25 kg @ KShs.0.75
Fértilizer

Dust and sprays -

Other costs e.g. transporf and gunnies
(gunnies 12 second hand bags @ KShs.3.00

. Hired labour for,

(a) Land preparation

(b) Planting
(c) Weeding e

(d) Harvésting ete.

19.00

-36.00

Total variable costs

55.00

Gross margin

1145.00




- 125 -

Local maize/Cassava

Value
KShs.

- OQutput
. Yield (a) Local maize in 90 kg bag,
- ' 7.5 bags
(b) .Cassava in 100 kg bag,
40 bags

Gross oﬁtput
(a) Maize 7.5 bags @ KShs.100.00
“(b) Cassava 40 bags @ KShs.2u4.00

Total Gross output -«

750.00
g60.00

1710.00

“Variable costs

Land preparation. -
(excluding hired labour)

Seeds/cuttings ‘
Seeds (own), 22.0 kg. @ KShs.0.75

Cutting number, 6250 @ KShs.0.01.

Fertilizer
. Dust and sprays

Other costs e.g. transport and gunnies,
Second hand bags @ KShs.3.00

Gunnies, 20 second hand bags @ KShs.3.00

. Hired labour for:

(a) Land preparation
(b) Planting

(c) Weeding

(d) Harvesting etc.

16.50

62.50

24.00

60.00

Total variable costs

~

163.00

Gross Margin o

1547.00
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9. Local Maize/cotton
, Value
Item KShs.
" Output
. Yield (a) Local maize in 90 kg. bag,
7.5 bags :
(b) Cotton in Kg.
(i) 70% AR., 175 kg
(ii) 30% BR, 75 kg.
Gross output
(a) Maize 7.5 bags @ KShs.100.00 750.00
"(b) Cotton 175 kg AR @ KShs.3.65 604.00
, 75 kg BR @ KShs.1.70 127.50
. Total Gross output 14861.50
Variable césts
Land preparation (excluding hired
labour) -
Seeds, o
Local maize 16 kg. @ KShs 0.75 12.00
Cotton 15 kg -
Fertilizer -
Dust and sprays -
Other costs e.g. transport and gunnies. ;
Transport 8 bags cotton @ KShs.5.00 40.00
Gunnies 7 bags, @ KShs.3.00 21.00
Gunnies 7 bags, @ KShs. 3.00- 214,00
Hired labour for:
(a) Land preparation
(b) Planting
(c) Weeding
(d) Harvesting etc.
Total variable cots 87.00
Gross margin 1384.50
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. 1
10. Cotton™.
; Value
Item o L : R KShs.
- Output
1. Yield (a) 80% AR, 640 kg
(b) 20% BR, 160 kg
. 2. Gross output ,
(a) 640 kg @ KShs.3.45 2208.00
- (b) 160 kg @ KShs.1.70 272.00
3. Total gross output, 800 kg 2480.00
Variable costs .
4. Land preparatlon, (excluding hired
labour) ,
1 x ploughing 300.00
1 x harrowing 200.00
5. Seeds, 22.5 kg -
6. Fertilizer. . -
7. Dusts and sprays '
2.5 cartons DDT/Sev1n @ XShs.450.00 375.00
8. Other costs tran5port, 30 bags @ KShs.
5.00 : 150.00
Gunnies, 30 bags @ KShs.3.00 90.00
9. Hired labour for:
(a) Land preparatlon T _
(b) Planting -
(c) Weeding, 20 MD @ KShs 8.00 160.00
(d) Harvesting -
Total variable costs 1275.00
Gross margin 1205.00

1Integrated Agricultural Development Programme Crop

Package.

AN
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11.'Mai‘ze/simsim1
A “TValue
Item — KShs.
~ Output
1. Yield, 90 kg bag maize (a) 30 bags
80 bags simsim, (b) 8 bags
2. Gross output (a) 30 bags @ KShs.85.00f 2550.00
(b) 8 bags @ KShs.240.00] 1820.00
3. Total gross output 4470.00
Variable costs. |
L. Land preparation (excluding hired
labour)
1 x-ploughing 300.00
1 x harrowing 200.00
5. Seeds, coast composite, 125 kg @
KShs. 3. 20 93.00
Simsim, 15 kg @ KShs.3.00 45.00
6. Fertilizer, SSP 125 kg @ KShs.1.26 158.00
SA 125 kg @ KSh&.1.Uu8 186.00
7. Dust and sprays
12.5 kg DDT 5% Dust @ KShs.2.30 29.00
8. Other costs, transport 38 bags @
KShs.5.00 190.00
Gunnies 38 bags @ KShs.3.00 114.00
9, Hired labour for: :
(a) Land preparation -
(b) Planting -
(c) Weeding, 29 MD @ KShs.8.00 160.00
(d) Harvesting -
" Total variable costs 1475.00
Gross margin 2985.00

1Im:egrated Agricultural Development Programme Crop package

N
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APPENDIX 3

MONTHLY LABOUR INPUT-COEFFICIENT (MANHOURS) PER HECTAﬁE

Months CoconutH |Coconut | Coconut .| Coconut | Cashew- Citrusl | Local | Local maize/ Local Maize/

(Mhrs) (Copra) |(Whole)  {Copra/ [Whole nut nut (Orange) | Maize | Cassava " Cotton
Y A toddy) .. |Toddy..... | .. . o

January . 5 5 5 .90 5

February 3 5. 5 5 5 5 108 108 108

March 105 5 5 5 5 5 | 1u8 | 163 163

April N 5 5 5 5 160 195 148

May 5 5 5 5 5 125 125 168

June - 105 5 5 5 5 5

July 5 5 5 5 5 5

August 5. | 5 5 5 5 5 100 100 100

September 105 5 5 5 5 5 50 50 . 50

October 5 5 5 5 5 5 '

November 5 5 5 5 90 5 100

December 105 5 5 5 5 100

130

1 . . . s . . - . . .
Weeding labour for tree crops is irregular, so the labour input coefficient is distributed
throughout the year.
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2. Under Improved Te'ch’n’o‘lo’g‘y. (IADP) 3
Menths Coconut?| Coconut| Coconut| Coconut Cashew |Citrus® |Local |.Local maize ~Local | Cotton | Composite
(Copra) (Whole-| Copra/ | Whole nut!  [(Orange) [Maize '|/Cassava maize/ ' Maize/simsim
- ..}.nut). | Toddy..|.nut/Toddy{.- .. TP ..cotton
January 5! 5 5 5 80 5.
February 5 5 5 5 's 5 108 108 100
March 105~ 5 5 5 5 5 148, 163 163 47 57
April 5 5 5 5 5 5 160 195 we | 100 200
May 5 | s 5 5 5 5 125 125 168 110 160
June 105 i 5 5 5 5 5 | 85 1120
July . s Y s 5 g 5 5 | 60 |
August 5 5 5 5 5 5 100 100 100 357
September { 105 5 5 5 5 5 50 50 50 100
October 5 5 5 s | 90 5
November S 5 5 5 5 5 270 100
December | 105 5 5 5 130 5 100 270 90

1

leeding labour for tree crops is irregular, so the labour input—coéfficient is distributed throughout the year.
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- APPENDIX U4 | |

EXPLANATIONS OF ABBREVIATIONS USED IN TABLES | -
4,5, 4.6, 4,7, 4.8 AND 4.9. -

Abbreviations | In Full
PRODND Produce whole nuts and palm-wine (toddy)
. PRODCS L . Produce Cashewnut
- PRODCD -Produce Copra and palm-wine (toddy)
PRODCR ! ‘ Produce Citrus (orange)
PRODMC .+ _ Produce maize and cassava
* PRODMT Produce maize and cotton
PRODCT Produce cotton
PRODMS . Produce maize and simsim
HVSLWN , Harvest and sell whole nuts
TPSLCD : Tap and sell palm wine (toddy)
HPSLCP " Harvest process and sell copra
HVSLCS Harvest and sell cashewnut
HVSLCR ~ Harvest and sell citrus (oranges)
SELLCV ; : Sell cassava .
SELLMZ "~ Sell maize
SELLCT . - Sell cotton .
SELLPT . Sell p_fogr*amme cotton
SELLCM- _ Sell composite maize ‘
- SELLSM Sell simsim = -
CPPRD Copra production
CSPRD ' Cashewnut production ‘
MZPRD Maize production ]
CVPRD Cassava production
- CTPRD v . Cotton production v
CMPRD Composite maize producticn
SMPRD : Simsim production '
PTPRD ' Programme cotton production

AUGL . » August Labour.



