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ABSTRACT

The study attempts to investigate the economics
Traditional Farmingof (TFS) in BerekoSystems

division by .identifying the physical, technical and
policy factors shaping this TFS. In addition the study
attempts to determine the likely adjustments of the
system given some changes in factors to be identified
in the Traditional Farming system.

To analyse the system a multiple regression model
was developed for all major crops and two individual
crops - maize, and fingermillet. The results revealed
that there is a positive relationship between output
and available resources (of land, labour and capital),
and cropping practices.

is negative relationship inthere relation toa
Thistechnology used. addingthat by (ormeans

improving) existingthe croppingandresource
practices productivity will increase in the study
area.

In order to determine the likely adjustments in
system a LP model was developed for the typicalthe

crop mixture in the study area. From the basic model

The results also show that



(adjustments) inchanges effected respect towere
price cropping practicestechnology, and where

improved technology and price changes were tested.
The analysis revealed that there is a possibility

of increasing agricultural productivity and output and
hence income by effecting some changes in technology
and institutionalother factors. The results also
justify that policy reforms on credit facilities and
pricing systems will bring some changes to smallholder
farmers in Bereko Division.

The results from this study suggest that proper
planning infarm and the form ofmanagement

comprehensive informationfarm plans andproper
workable policies, is needed in the area. These will
help to improve the incomes hence living standards of
the smallholder farmers.
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CHAPTER I

1 . INTRODUCTION

Republic of Tanzania i s o fThe United theone
i sthree count r ies Africa. i tthat make Eas t

countries i n worldt he least t he whosedeve1 oped
agriculturei s dependent thelarge 1 y oneconomy

sector. With a population of 23,174 336 and an area of
885,987 square km it has an overall population density
of 26.2 persons per square km with growth rate of 2.8%
annually (1988 census). country has been facingThe

its agriculturalchronic problems related to
insecure owing wideproduction such harvests toas

fluctuations ofi n condi t ions and lackweather
sufficient grain re 1i eve periodictoreserves
shortages (BOT 1986; Tanzania 1988b).

The above problems, however, are pronounced more
likein regions Dodoma which is s i tuated insome

o f 20 regions oft he
mainland Tanzania. The region faces many developmental
problems. Soils in general are of low nutrient content
resulting in low fertility. low (600 mmRa i nf a 1 1 i s

wi thper annum) and occurs only from December to Ma

one of

central Tanzania and forms one
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over the region and from year

t heo fLarge partst o year
traditional farming methodsstill

i nthe region isi nand t he
poor state hence impeding development.

the region are not ,The problems experienced in

thewhere thanless pronouncedthese problems are
others. Bereko division rainfall is abit higher - over
700 mm compared to the average of 600 mm. The district
and par t’i cularBereko i n experiences higher crop

t han other ofoutput the regionrates partssome
inside of the soils and t rad i t iona1 f armingpoor
practices (Tanzania 1985; Mgale 1987).

In 1ight of this, the study seeks to identify the
major factors that shape the production system in the
region using Bereko division (Kondoa district) as a
case study.

variation^ 
l9SSc) .

pract ice
Physical infrastructure

considerable

however, ^uniform. There are areas within the region

(Tanzan i a
populat ion
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Review of Agricultural Development in Tanzania.1.1.

Contribution of Agricultural in t he1.1.1 Sector
Economy

Tanzania’smainstay ofAgr i cu1ture i s t het he
It contributes 46 per cent of GPD, 75 percenteconomy.

total export earnings and supports 90 per cent ofo f
the population (Tanzania 1988).

The sector also provides raw materials to other

of salariedtheand emp1oys about 24 centper
personnel in the country (Tanzania 1988b). Because of
this important role the country’s development depends
significantly successfulthe deve1opment of t heon
agricultural sector.

According to of Statistics (1981) totalBureau
force employed1abour i n the government and private

sector was just 5.8 percent of the active population.
This means 94 per cent of the active populationover
i s i n the of doing farm work.rural itmostareas

f armersThese operating on smallself employed,are
scale with family labour,1abour rather than hired

sectors of the economy such as agro-based industries
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producing their f ood and subsistenceotherown
requirements as well as cash crops for the markets.

(1967); Livingstone andStudies by Making Ord
( 1980), however, show sma11 ho 1der farmersthat are
willing to produce for the market only after they have
catered for their own basic food requirements.

Review of of the AgriculturalPerformance1.1.2
Sector.

Inspite of the high percentage of the population
depending on agriculture, only sixteen percent of the

of arablemillion 1 and (under rainfed39 .5 hectares
conditions) (Tanzania 1984 ) .cultivated Todate,are
Tanzan i a’s efforts towards t he development of
agr i cu1ture has the country i n state ofthenot put
food self-sufficiency. Available statistics (Tanzania
1984; BOT 1986) indicate that the food crop production

increasing athas been of fiverateaveragean per
between 1972-1984 while that of cashcent per annum

crop declined by 3.5 per cent giving an average growth
rate of 3.6 annum.per
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producing their f ood subs i s t enceand otherown

cash crops for the markets.

(1967);Studies by Making L i v i ngs tone and Ord
( 1980) , sma11 ho 1der farmershowever, show that are
willing to produce for the market only after they have
catered for their own basic food requirements.

o f the AgriculturalReview of Perf ormance1.1.2
Sector.

Inspite of the high percentage of the population
only sixteen percent of thedepending on agriculture,

hectares of (under rainfedmillion arab1e 1 and39.5
conditions) cultivated (Tanzania 1984). Todate,are
Tanzan i a’s efforts t owards deve1opment oft he
agri cu1ture has not the country in the state ofput
food self-sufficiency. Available statistics (Tanzania
1984; BOT 1986) indicate that the food crop production

increasing atbeen of fivehas ratean average per
annum between 1972-1984 wh i1e that of cashcent per

crop declined by 3.5 per cent giving an average growth
rate of 3.6 per annum.

requirements as well as
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pr imarilyincrease in crop product ionThe came
while yield unitexpans ion, hasper area

f oodforbeen dec lining at the cent
crops and 1.2 per cent for cash crops - which gives an

yield decline of annual 1 ytotal 1 . 1 centperaverage
1984) . s i tuat ion f rom(Tanzania For example 1984

indicate expans i on ofthat there1987 was areaan
cultivated by 22.5 per cent which caused production to
increase by 56.8 per cent and yield by 15.8 per cent
for food (Tanzania 1988 ) . This thatsuggestscrops
increased is increasedmainly determined byoutput

The food situation can also be assessed from the
import figures for the past Tanzania has
been a net importer of grains (especially main cereals

rice) . Figures f rom 1976/77maize. wheat and to
of1986/87 indicate the import s inthat percentage

food grains consumed varied from 32 per cent intotal
in 1980/81 and to 60 per1976/77 to 73 per cent cent

in 1984/85. The import figures raise questions on the
authenticity of the figures given by KILIMO. Moreover,
most people agree that the reasons for the decline in
agricultural production are not fully understood, and

thethe knowledge1 ack of adequate precludes

f

acreage cultivated.

ten years.

rate of 1.4 per
from area
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i n pr imar ilyincrease crop productionThe came

while yieldexpans ion, unit hasareaper
for foodrate ofbeen declining at the 1 . 4 centper

crops and 1.2 per cent for cash crops - which gives an
yield dec line oftotal cent annua 11y1 . 1average per

(Tanzan i a 1984). situation f romexamp 1e 1984For
indicate expansion of1987 therethat areawas an

cultivated by 22.5 per cent which caused production to

for food (Tanzania This1988 ) . thatsuggestscrops
increased is mainly determined by increasedoutput
acreage cultivated.

The food situation can also be assessed from the
import figures for the past Tanzania has
been a net importer of grains (especially main cereals

and Figures f rommaize, wheat 1976/77 to
1986/87 indicate t he of importsthat inpercentage

food grains consumed varied from 32 per centtotal in
in 1980/81 and to 60 per1976/77 to 73 per cent cent

in 1984/85. The import figures raise questions on the
authenticity of the figures given by KILIMO. Moreover,
most people agree that the reasons for the decline in
agricultural production are not fully understood, and

thethe knowledge precludes1 ack of adequate

i

increase by 56.8 per cent and yield by 15.8 per cent

ten years.

from area
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f ormu1 a t ion implementation of comprehens i veand
wi I 1 dramat ica11ydeve1 opmen t wh i chstrategies

increase production in the short run.

Socio-economic Setting of Dodoma Region1.2

i nperformance of the agriculturalThe sector
ofDodoma region that t hehas been better thannot

factI ncount ry as
Tsh.510 million (1979 prices) the region accounts for

nat iona 1of Theon 1 y t he1 . 5 GDP.centper
agricultural gross-value product per output of Tshs.

the i n t he 1 as t bu ti n region1989 ranks619 one
position in the country implying that the standard of

the region is low andliving of the people i n very
their ability to invest in the agricultural production
activities is also limited.

Apart from the agricultural sector, the region is
far otheralso less developed sectorsas as are

region had only 3 factoriesconcerned. t he1986By
employing a of 106 peopletotal compared thetoas
national industries emp toyingtotal of 665 96,865
persons (Tanzania 1988). The region has insuf f icient
water supply both for human and livestock consumption.

a who 1e. with a regional GDP of



7
Only about one fifth of villages in the region have a
funct ioning (Tanzan i a 1987) .supply Energywater

especially charcoal/f irewood wh i ch, i n thesupp1y
is predominantly required for cooking, is

not sufficient. The region has an area of 2.8 per cent
only covered by forests (HADO 1988). There are about

in region whichkm of roads the passab1e862 are
throughout the year although they are not bitumenized.
The remaining 3604 km of gravel roads are not passable
thought the year (Tanzania 1988d). Therefore the road
system within i s in conditionthe region very poor
because parts of the region cannot be reached by the

of especially dur ing rainytransportcommon means
season.

of services the region hast he heal thOn part
hospitals withfive of bed 850average onean per

rural heal th each serving 79,700peop1e, 15 cent res
173 dispensariespeop 1 e and 6,900

people (Tanzania 1988d).

Crop Production and Animal Husbandry1.3

majorityThe of peop 1 e i n regionDodoma are
engaged in agriculture (Tanzania 1988d). Reports from

rural areas

each serving over
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(Tanzan i aDodoma 1988c)RADO 1 arge-thatsuggest

scale production i n whichthe region is negligible
implies most f armers in the region sma11 ho 1derare
farmers. Traditionally sorghum and bulrush millet have
been maint he staples, but where rai nf a 11 is high,
maize is grown both as food and cash crop. Major cash
crops in the area are finger millet,
seeds and lesser extent sesame.
grape vines have emerged as an important cash crop in
the area near
dodoma town (Brown 1977; Tanzania 1988c). Product ion
o f fruits and is ins igni f icantvegetables due to
limited supply of water.

Livestock production is an important component of
the regional economy. The region has an estimated 2.2
million cat t1e, millionmill ion and0.8 0.3goats
sheep as compared to the national herd of 15,714,000
cattle, The4,311,800 and 7,329,900 sheep.goat s

ofcattle production accounts for about 10 centper
herd and the region ranks fourth in thethe national

Dairyi n of 1ives t ock numbers.country terms
production is very limited even for family consumption
(Tanzania 1988e) .

to a
sunflower, castor

In recent years
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Location of the study Area1.4

Locat ion1.4.1

in o fdivision 1 ies t he north KondoaBereko
district. is adminis trat iveThe district of theone
districts of Dodoma region and is located between 4

22’38.5’ 2 ’ East.
Bereko division covers an estimated area of 78,000 ha.
(DADO - Kondoa 1988).

The dominant physical feature in the division is
the main chain of hills running from north-northwest
to south-southwest with land sloping away to the east

minimum of 1000 genera 1ly allto metres. Howevera
plains have an estimated elevation of 1200 metres. The
western hi 1ly a 11 i tude ofreaches 1800area an over

favoured byis rainfal1and with annua 1metres an
precipitation of up to 800 mm. Temperatures range from
2 5°C 20°C with 22.7°C.district ofto Meanaverage

humidity ( for the region) (Tanzaniaannual i s 67%
Kondoa;1985 . DADO Kondoa TanzaniaHADO 1988;

1988c) .

to 36°

O Q >

North and between 36°to 5°
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of fertility,The soils genera 1ly loware

deficient of moderatein organic tomatter, poor
permeability and of shallow depth. largelyThey are
derived from granites and guesses (CIDA 1973; Tanzania
1985). According to Dodoma RIDEP (Tanzania 1985) about
30 percent of Bereko total area 78,000 ha) is covered
by sandy soils of moderate fertility. This leaves only
49,000 ha to be distributed to the 64,000 people which

ha ofhead ha0.76 4.77means perper average
Therefore, phys i ca11y the

present cultivated land is scarce.

The Traditional Farming system of the Area1.4.2

The mostly practised farming system in Bereko
division, the isas areas,
rainfed farming or dryland farming. This involves the
cultivation of (annual) that are dependentcrops on
natural rainfall (without irrigation). The patterns of
f arming influenced by existing (a) density ofare

(b) technical knowledge andagricultural population,

t radi t iona1The cu11 ivat ion landconsists of
preparation by ox ploughing (66 per cent) and by hand

case with most tropical

capital resources available, and (c) soil fertility.

household of 6.2 persons.



12
i s dist inct ly agr icu1ture.host ile This i sto
evidenced by periodic droughts and food shortages
Mgale 1987). in sectionsstated and the1.2 1.3As
district and region low incomes, andhas an
undeve1 oped social economic inf ras t ructureand and

lowconsequently potent ial for development. For
agricultural data for Kondoa show thatexample, crop

product ion has been f luctuat ing inboth acreage
cult ivated and output.

Table shows crop production levels f or the1. 1
four selected crops. The table shows that productivity
has been fluctuating year after year and well be low
nat ional with except ionthe of sorghum.averages
Sunflower is the only reliable cash in thecrop
district.
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Table 1.1. Crop Production Levels for Kondoa district.

Productivity (’000 kg/ha)

198^/8^/ 198^8^ 198^/8^1981/82 1982/83Crop

Bulrush mi 1 let 0.83
Maize 0.83
Sorghum 0.89
Sunflower 1.49

Source:

Studies have shown that although smallholder farmers use
their resources efficiently given their objectives (Schultz 1964;

1986),Anandaj ayasekeram of the in Africamost TFSs are
characterised by low agricultural productivity. There is need,

to improve agricultural productivity which can betherefore,
brought about transformat ionthrough the of existingthe
situation. But before one talks of transformation, there is need
to determine the causes of low productivity. Is it that farmers

Have the agricultural policies failed to respond to the needs of
the agricultural sector? These questions are important because
the performance of any farming system is influenced by level of
technology, incentivepolicy (whichenvironment influence

DADO - Kondoa (1988); MDB (1988) 
(0.74) - National average figures

0.68 
(0.74) 
0.70 
(1.34) 
0.70 
(0.63) 
1.27 

(0.44)

0.91 
(0.99) 
0.62 
(1.42) 
2.99 
(0.76) 
0.76 
(0.39)

0.79 
(0.87) 
1.26 

(1.69) 
0.99 
0.33 
0.33 
(0.57)

0.70 
(0.74) 
1.08 
(1.41) 
1.0 
(0.68) 
0.65 
(0.69)

are irrational? Has research failed to deliver better goods? or
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type of institutions serving agriculture and theirstructure,

operational efficiency); physical environment (such as weather,
soils); and socio-cultural
Obviously, how these factors influence agriculture will depend on
the FS involved. Measures to transform traditional agriculture
will have to take into account the variations that exist across
FSs.

The understanding of how traditional systems operate in
both static and dynamic sense is important in the identification

formulation of optimumof constraints in theand hence
prescriptive measures (being they in the form of innovations or
policy changes). As Johnston and Kilby (1980) argue, although
significant traditionalhas been done theresearch on
agricultural production, accumulated knowledge still fall short
of understanding or ameliorating the agricultural growth problems

many developing countries where production is basicallyin
traditional oriented. It is the contention of the researcher that

is a misdirected research thrustof the possible causesone
and/or inadequacies of methodologies involved.

This study intends to contribute to the ongoing FS studies
effort itselfby addressing the ofeconomicsto resource

utilisation under the TFS in Kondoa district - Bareko division.
Some understanding of agricultural output/productivity and their

factors to which farmers respond.
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inter-relationships will provide a viable base for formulating
more effective agricultural policies.

Objectives of the Study1.6

The main objective is to study the economics of resource
use of the TFS in Bereko division. More specifically the study is

(a) identify the variousthe following:concerned with To
physical, technological and policy factors that shape the TFS in
Bereko division; (b) to determine the likely adjustments of the
system given some changes in factors identified in (a) above and
(c) To make recommendations of transformation possibilities to
improve agricultural productivity.

Hypotheses to Direct the Research1.7
relationshipsignificant betweenisi. There no

agricultural^output and technology used; available
resources; and cropping practices.

ii.
hence income cannot be changed through changes in

policyproduction technology, institutional and
reforms.

A
Smallholder agricultural output and productivity and



16
Organization of the Dissertation1.8

The dissertation is divided into five chapters. Chapter I
is Introduction - discusses agricultural development in Tanzania

and highlights the place it takes in theand Dodoma region,
its production system and performance. The socio­economy,

economic setting of Dodoma region and the study area, the problem
and objectives of the study are also explained.

Chapter II is Literature Review and gives a short account
on the work already done in respect to the problem being studied
with the aim of getting information on what is known about the

short description ofproblem under study. theIt
justification for FSR, is known about FSR in Tanzania,what
methodologies and analytical tools used.

Chapter III deals with the methodology. It gives the
theoretical framework, models used for empirical analyses and
ends up by describing the data needs and collection methods. The
aim is to give the theoretical support for the analysis being
carried out.

Chapter IV presents results and discussions while Chapter
summary of main findings and suggestions and

directions for future work.
V presents a

covers a
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CHAPTER II

LITERATURE REVIEW

Introduction2.1

This section reviews some of the available literature on
Fanning Systems Research (FSR). The first part discusses the
justification for FSR and reviews what is known about Farming
Systems (FS) in Tanzania. The second part reviews methodologies
and analytical tools that have been used in studying similar

of production functions and Linear
section(LP) isalso covered.Programming Last onaare

aggregation problems.

Justification for FSR2.2

There is no need to emphasize on the fact that of late many
in developing countries have been paying morepolicy makers

attention to the problems of smallholder farmers with the idea of
increasing their production and standard of living. The aim is to

their environments, andunderstand better their problems,
technologies used. An approach now being applied widely is the
FSR (Shaner; Philip; and Schmehl 1982).

problems. Review on uses
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CIMMYT has been developing and promoting FSR in co­

operation with national research stations in East Africa. The use
of FSR methods has brought benefits not only to farmers, but also
to researchers by knowing more about problems of peasant farmers

technologiesimproving their efficiency in designingand
appropriate to the needs of small farmers. The aim is to develop,
refine and promote FSR methods in order to help improve the

of agricultural andre 1evancy national research extension
the developed methods beingservices. This thatmeans are

modified and improved as experience is gained by different
agricultural research services.

The increased use of FSR in developing countries is in
response to failure of the traditional approaches to bring about

in smallholder agriculture. Studies bysignificant changes
Collinson (1980) indicate that traditional research in Eastern
Africa has not paid adequate attention on the priorities and
economic situations of small farmers. Muriithi (1980) argues that

time,
recommendations that small farmers have refused to accept.

Historically, literature shows that macro research faded
away in 1960s because of the growing awareness of the need for
micro studies to unravel the complexities of indigenous FS; the
rural household as a production and consumption unit (Eicher and

a lot of money, and effort have been used to derive
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of survey data with the main model variables being land, labour,
and capital. The results of the models were compared with the
observed data and this became the basis of interpretation of the
phenomena of production.

and Rockieundertaken by Due, White,was
(1987). This was a comparative FSR in Arusha and Morogoro bean
zones. The aim was to see similarities and differences of FSR as
farm families adopt to differing environmental conditions. The

in three different districts with different
ecological, rainfall, and soil patterns, have shown that while
they are not homogenous,'.there are many similarities in the FS,
in terms of income generated, cropping patterns, farm sizes and
choice of bean seeds.

Methodological Aspects2.4.

2.4.1 Relevancy

farm unit consists of a system with variousThe total
components related to each other and all under the farmer’s
control. Proper analytical methods helps to ensure that practical
recommendations for concrete applications are obtained that yield
realistic results within the actual operating constraints. Formal
representations of these conditions constitute models of the

Another FSR

studies carried
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theagricultural under study. Throughproduct ion system

cooperation and study of such models, possible or actual changes
of the real situation can be considered, and the consequences can
be predicated or assessed.

2.4.2 Production Functions

The economic theory of production has been covered by Heady

great number of researchers have used production functions in
their farm level studies.

(Physical) relationship between inputs andA technical
outputs can be expressed in the form:

Y = a + B;X;iAi
Where

Y output
constant terma
parameter estimates
inputsXj =

error term

In agricultural production such a function is not common.
This is because it assumes constant returns to each added input
at all levels other inputs held constant. The law of diminishing

bj =

+ Un

Un =

(1952); Heady and Dillon (1961); Dillon (1977) and others. A
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returns is not followed.

According to Heady (1956) other models do exist such as the
Cobb-Douglas and the exponential homogeneous function and the
transcendental

and Hocking (1957) rejectHalter, the transcendentalCater,
function because of the large standard errors of the marginal
value product derived from it. However, this rejection was based
on their empirical investigation and should not be taken
generalization (Ishuza 1984). The mostly used form is the Cobb-
Douglas production function.

In analysing the economic constraints to potato production
Kimburi (1980) used the Cobb-Douglasand storage in Kenya,

production function so as to examine the relationship between
inputs and outputs. He was able to determine the nature of the

to scale,returns
elasticities of response determine the most crucial variable
explaining potato output.

Ishuza (1984) used Cobb-Douglas production function to find
out if decreasing returns were exhibited by tobacco producers in
Tabora region. He analysed the sum o elasticities and found out
that worth the sum of elasticities of 0.8 decreasing returns to
scale were exhibited by these tobacco farmers.

as a

function. Most writers like Strohbehn (1965);

and then through the analysis of direct



23
The production function was used mainly because it gave

immediate measures of response to factor inputs and was easy to
estimate. It can also be used to estimate returns to scale (i.e
diminishing or increasing returns). The major disadvantage of
Cobb-Douglas production function is that it cannot show both
increasing and diminishing marginal returns in a single response
curve.

It also fails to show or give a technical optimum, <and
therefore it may lead to an over estimate of the economic optimum
(at both extremes of input levels). Another shortfall of the
function level.
constant term (output) is specified the function can give a zero
output for the use of some inputs which can be misleading.

2.4.3 Linear Programming and Farm level Studies

linear and nonlinearProgramming, both
mathematical technique (Baumal 1965). Therefore programming per
se cannot tell us anything about the operation of any part of the
economy. It helps to determine the implication of the economic
information which were already have or are willing to assume.

it has been widely used because, it is the best forHowever,
finding optimum or best possible ofplan for give seta

(Upton 1973). theSeveral have usedconditions researchers

is entirely a

Unless a specificconcerns the zero output



24
techniques with satisfactory results.

Lupatu (1980) used LP to develop optimum production plans
make best use ofthat

families in meeting their expressed goals. Using a sample of 50
farmers, he used LP analysis to determine how tea fits in with
the potential needs for farm family subsistence and major cash
crops based on resources available. Taking 0.6 ha of tea, and
including 1.11 ha of cardamon, 0.41 bananas and 0.63 ha of beans

able to produce more
prof itable.

factors affecthis FS study the thatIn on
production of cotton in Shinyanga, Kajumulo (1980) used LP to

based on characteristics found for the system,determine, a
feasible plan for increasing aggregate output of the whole farm
unit in the area of study. Applying LP he was able to show that
in order to subsist, farmers were to cultivate 1.5 to 1.8 ha of
subsistence indicatedThe results that theLP mostcrops.
profitable crop sorghum intercropped with groundnutswas
because it produced a higher income by one third more. By using
ox-ploughs, and engaging school children during vacation the net
family income increased by 10 per cent more.

a plan which washe was

area and

resources available to typical farmer

17 per cent
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Guantai (1980) used LP so as to find out the most viable

planning model in mixed farms. He found out that by reorganizing
introducing new activities in the plan a Grossresources and

Margin (GM) with double the initial farm returns was realised. He
argues that by using LP, the results have shown that there could
be great improvement in the farm performance with only slight
improvement in technical practice and without major increases in
the available resources.

There are, however, methodological limitations to the use
of LP for agricultural sector analysis. There is problems of
dealing with risk, farmers cultural conditions, variability of
soils within farms, water availability in different areas of a
farm and other farm level variations (Gittinger 1982). In spite
of all the above the LP is chosen because of its major advantage
of allowing the consideration of a wide range of alternatives
quickly and at a comparatively low cost (Beneke and Winterboer,
Kwak, Upton 1973; Mlambiti 1985).

2.4.4 Aggregation Problems

Aggregation problems generally exist with respect to output
in farm studies (Heady 1969; Upton 1979). The difficulty arises
because most smallholder farmers produce either
type of product or several qualities of the same product.

more than one
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Discuss ions the aggregat i on prob Iem i nd i ca t e thaton
agreement has not yet been reached on objectives and methods (May
1947). Nevertheless, some definite results have been obtained.
Index number are very frequently used in aggregating things - be

input aggregat ion. The problem with regardit ou t pu t toor
involves di f ferentaggregat ion arises aggregationbecause

differingand functions (e i t he r decreasingproducts or
increasing). As Theil (1965) argues, there are different types of
aggregation. There is aggregation of outputs, inputs, both simple
or multiple aggregation. Theil (1965) goes on to suggest that the
se aggregations can be done through index numbers e.g. f ixed
weights index of prices etc.

Dresch (1943) regards an index number as
average relative change and regards value as an economically
significant basis for weighting. According to dresch (1948).
index numbers can therefore, be expressed as weighted means of
relative using some system of value weights.

a measure of
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CHAPTER III

METHODOLOGY

Introduce ion3. I

i sThe chapter outlines the methodology which USe<l to

collect and analyse the data. Part one presents the theoretical
refutablef ramework. Production theory is used show whatto

hypotheses can be obtained in relation the problem underto
study.

forusedthe mode 1 s beThe second topart presents
empirical analysis and their utilisation to address research

last part discusses data needs and collectionquestions. The
methods.

Theorc t i ca1 Framework3.2

3.2.1 Production Process

what,Product ion decision how and where toconcerns
theory of production explains how-produce . The Neo-c1 ass i ca1

in or dei-organized produce the mostresources toare at
economical optimal point. Neo-classical production theory is used
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to develop the theoretical and analytical framework to be used.

3.2.2 Neo-Classical Production Theory

Production process of a single product involving m variable
inputs and n fixed inputs can be represented as

f(Xj) (3.1)Y =
Where

inputs of variable resourceXi
= output of productY

then for every value of Xj there is a corresponding value of Y and
hence are related in a systematic We can develop themanner.
above formula mathematically and obtain:

1.
Y/Xi (3.2)

o

(3.3)MPPsi

The elasticity of response given as3.
A Xj A Y= AY / / Y =

Y AX

APPZ;

Xi APPd

The average physical product of Xj as

X;
I

MPP;(i

= Z^Y/AXj

Ei

The Marginal physical product of X; as
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The above relationship gives three stages of production

is when increasingStage I returnsprocess. average are

more to total product than each of the units already employed and
be increased by employing more ofso the average product must

increasing units of iinput i. this inputIn stage causes
increases in both the total product of the given quantities of
the fixed inputs and the average product per unit of the variable
input. Therefore, if it is profitable to produce any output then
the farmer can make more profit by using more of input i as long

is therefore irrationalas the APP., increases. to choose aItxi
level of input in Stage I.

It is also irrational to produce at stage III beyond the
level of maximum product because the MPP is negative and hencexi
extra use of input i decreases the total product. Thus it is
advisable to produce in stage II where both MPP and APP. arexi xi
positive yet decreasing - hence the law of diminishing returns.

3.2.3 The Notion of Returns to Scale

The Iqw of diminishing returns only applies where the input
of one factor are increased, the quantities of all other factors

increase in scale is law ofrealized and theare
being held constant. When all inputs are varied together and none

experienced. Since MPP,,- > APP.,; each extra unit of input i adds

fixed an
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diminishing returns no longer applies. With returns to scale,
when n inputs are increased together by say one per cent output
is expected to increased by the sum of their elasticities (e).
When e = I constant returns to scale are experienced, and when e

1 increasing returns to scale are experienced, while decreasing
returns to scale accrue when e < 1. The analysis of elasticities
is important when dealing with the multi-product
production process as found in smallholder farmers. Since Bereko

input together in thei rresource
production process not ion ofthe scale becomesreturns to
important in explaining how are they faring in their production
process - that is if they are producing economically or not.

3.2.4 Optimization Behaviour of Small Scale Farmers

views concerning the objective of
profit maximization in smallholder agriculture. A discussion of
this is important because the nature of a farm firm objectives is
fundamentally important in influencing the characteristic of the
firm’s productive activities.

Although in business firm’s profitmost t reatcase
maximization as a single or dominant objective, this notion takes
a multiple objective nature when it comes to agriculture (Mdoe
19S5). This is because apart from profit smal1 ho Idergoal,

There are different

farmers are using several

nature of
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fanner can aim at food security for the family. However, as Upton
(1973) argues, the two are not necessarily in conflict because
the f am i1y produces w i t hthe i ts 1imi tedgreater ou t pu t a

the more surplus produce can be realised.resources.

In this essence, the predictive models based on orthodox
economic theory which objectives of i nd i v i dua1 sma 11treat
farmers (Gasson
J9"3). Although profit maximization might be second.
be ignored entirely because resources are scarce as compared to
farmers needs.

The desire to maximize profit among smallholder farmers in
be explained by their react iondivision towardsBereko can

changes in relative prices offered to certain products 1 ike
fingermillet and cowpeas, many farmers have shifted resources to
the production of these two crops (section 4.3.5.1; table 4.8 and

farmers pos i t ive ly4.9). This is because pricetoreact
food is treated as a restraint which have to beincreases. While

satisfied in achieving the objective of profit maximization, it
is the contention of the researcher that smallholder farmers in
Bereko seek to maximize profit.

it can not
are only profit maximization are unrealistic
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Models for Empirical Analysis3.3

3.3.1 Descriptive Statistics and Tabular Analysis

Before other models were used different tables and figures
formed forf rom basisconstructed Thesedata. awere raw

in Bercko division and provideddescribing the present TFS
required data to answer objective (a).

3.3.2 The Cobb-Douglas Production Function

Background3.3.2.1

The economic theory of production has been covered by Head
( 1952): Heady and others. One of the basic objective of this
study is to identify the factors that shape the TFS of Bereko
division with the aim of finding which factors do affect more the
system and hence determine the likely adjustments of the system
given changes in these factors.

order theIn hypothesis that isthereto test no
significant relationship be tween agricultural andoutput
technology used, available resources, and cropping, pattern. a
Cobb-Douglas production function is fitted to the data. The aim
is to examine existing relationship between inputs and outputs.
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Through multiple regression analysis.
estimated in order to determine which variables among them are
critical in explaining the level of output in Bereko division. .An
analysis of returns to scale helped to explain if Bereko farmers
are operating at increasing or decreasing returns to scale while

input helped to explain ifthe direct
farmers are using these inputs economically or not.

Formulation of the Cobb-Douglas Function3.3.2.2

In transforming this function the value of all variables
are transformed into their natural logarithms

(3.4)i.e Y
where A and b coefficients are estimated by converting all the
variables measured both inputs and outputs, into their natural
logarithms and then using least squares multiple regression on
the logarithms. Hence the transformed equation becomes:

In Y = oc + b.lnX. + b,lnX. (3.5)21 1
is the antilog ofwhereby equation (3.4) (3.5).

multiplicative constant and the antilog of . Working on
equation 3.4 gives

(1) bjY/XjoY (3.6)
oXj

which implies that the function is continuous or.

AX.bl
i

Y b2 
a2

and A is a

inpu? coefficients are

elasticities of each
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(3.7)(2)

GX;

which implies that diminishing returns to the input factor X: will

(3) S(X:/Y) (oY/oXj) (3.8)= Sb- 
1

which implies decreasing returns to scale will prevail as long as

Interpretat ion.3.3.2.3

elasticities of response for each of the input variables. To
arrive at the marginal product, b coefficient must be multiplied

product varies depending on the level of input, and hence it is

diminishing marginal returns are observed .

A b coefficient of exactly 1 implies constant marginal
returns and when greater than 1 implies increasing returns to
scale. If all inputs have been included in the function the Cobb-
Douglas function may be used to estimate returns to scale because
the effect of scale is measured by the sum of elasticities of

therefore, help toresponse for all inputs. The results will,

1 G- Y

and b.

= Y/Xj). The average physical

and bj

(^ -

In equation (3.5). bj

= b;

by the average product (i.e. APP •

1) Y/X:2

Lb; < 1.

are direct measures of the

prevail as long as b; > 0 and < 1 ( ie 1 > b; > 0)

estimated at average levels. When bj are less than one
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answer hypothesis (a) of the study.

Model Specification3.3.2.4

The model to be estimated is of the form:
n, L’o ....(3.9)Yin = AX'"

who re
Yin = Physical output of al! crops in kg.

labour andXnl..3 = Selected inputs (namely land.
capital)

..3 = Production elasticities
= Error termUo
= constant term.A

In order to estimate the elasticities of production (Ci)
the above model is transformed to a logarithm form such that:

where
= Output of crops. Weighted total output is used toY

the The product ion inputsaggregate crops. are
specified as foilows:
hactares planted with crops
total labour used in the production
total amount of cash used in the productionA. =

X1 =

n2 XC3

X, =

nl .V2

O’, .

InY = InA + C|lnX| + c,InXj + CjlnX, + InUo ..(3.10)
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Uo = Error t e rm

= Constant.A

= Production elasticitiesC,. . .3

Linear ProgrammingJ . J . J

theory of production givesNeo-classical
maximizing profits by using opt ima 1 input and/oro f

a ims analysingmixes. S ince s t udyproduc t t he a t
production process a neo-classical production is again

ana lytical f ramework wh i c h i sused to develop the
the assumpt ion the major objective ofbased thaton

Bereko smallholder farmers is to maximize profit. The
max imizat ion i s conf ined t he endowmentsto resource
and technology embodied i n t he existing production

Objective here is the maximization of totalprocess .
i n ques t i on.

Neo-Classical Theory and Profit Maximization3.3.3 . I

Bas i ng t he ma i n object ive profitofon
max imization, neo-class ica1 t heory marg i na1o f
analysis be used i n making productioncan process
re 1 a t ed input mix and/or output mixto optimal

implies thatfirms. Th i s

a means

single or multi-enterprises
in a

net revenue of the enterprises
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t he neo-classical theory of marginal analysis becan
used to determine simultaneously the optimum resource
m i x o fand m i x i n the enterpriseseachou t pu t
undertaken by ma j o rthe f a rine r s . setbackBe re ko The
with the application of neo-classical theory ofthe
marg i na1 ana 1 ys i s the assumptionsi s based madeon
which stern from the law of diminishing thatreturns

concavity of the production f unction.ensures

The assumption of strict concavity may not hold.
i nSeveral 1 oca 1 max ima be observed product ioncan

(absolute)function f rom max imawh i ch g 1 oba1 i sa
1974 ) .(Bourna 1 Chiangselected 1965 ; Each local

firstmax imum satisfies t he and second order
conditions at that point but at some other point, the
function may be convex. Again, imperfect institutions

i nfrequent ly intervene the input and outputcan
inst i tut ions do faci1i tatemarkets. These no t

allocat ion of product iveto andresources process
cannot be avoided.

The above limitation and the complexity of using
principlesmarginal ana 1 ys i s with number oflarge

hinderscompeting enterprises the o f t he neo­use
classical ana lysismargina1 analys i ngapproach i n
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opt i m i z a t ion prob 1 eins . researchers have .Many
therefore. technique avo i clturned LPt o t o

i nvo1ved i n app1y ingcompu tat i ona1 t heprob Iems
principles of marginal ana lysis.

LP and Profit Maximization.3.3.3.2

ina t hema t i ca 1i s o f t he prog ramm i ngLP one
differs f romprocedures. Mat hema t i caI programm ing

classical optimization in that it seeks to tackle the
facesi n wh i ch optimize inequa 1 i typroblems the

constraints of the form g(x,y) rather than g(x,y)
(Chiang, 1974). The LP is simpler variety oft hec

(comparedmat hema t i ca1 programm i ng 1 inearto non
game theory), in whichprogramming or the object ive

we 1 1 cons t ra i n tfunct ion t he inequa I i t i esas as are
is a systematic mathematical procedure1 i n e a r .al 1 I t

for finding the best possible plan for a given set of
conditions (Upton 1973).

LP and Smallholder Farmers.3.3.3.3

constructing a LP for smallholder farmers theOn
adv i sedplanner i s taketo sal i e n to fno t e some

features o f sma11 ho 1 de r f arme rs. i sitFirst, true

< c
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social and economicthat for most smallholder farmers.

i feasily separable. Thereforev a r i a b 1 e s nota re so

the results may be

t he d a t a p r o b 1 e in .misleading. Second. i s Thethere

f rom the sma1 1 ho Iderdeg rec of r e 1 i a b i 1 i t y o f data

f a rmer s low andi s

the planner should be know 1cdgab 1 e enough totherefor e

deal w i t h such problems.

risk andt h i r d prob 1 em re 1 a t edThe toi s

yields highlyand 1 i v e s t o c ku n c e r t a i n t y . C i' o p s are

arrive ear 1 yRains maythe weather.dependent on too

little raintoo muchthere belate toomay oro ro r

o fgrowt h. Ou t breaksfor plantnorma 1 pests or

diseases will affect yields. Other problems thatare

vary greatly from yearfrom some enterprisesreturns

enterpriseswh i 1 e other stable. Forto areyear:

f orcedbe droughtf armerexamp 1e t omay growa

wh i ch a higherresistant stable thanare morecrops

yielding variety which is less stable. Five. to avoid

diversification of i srisk enterpr ises most 1 ymore

intercroppingpreferred such f ragmentation ofas or

farms.

objectives are mostly non-economic
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Apart from the above, there are other limitations

associated with (Beneke and Winteboer 1973 ) .LP One
ofhomogene i ty enterprises.p v o b 1 e m concerns

i f priceProgramm in g proceeds t he and inputa s
output expectations r e 1 i a b 1 e

f o rfor all farm products. a 1 1owance riskmadeNo i s

t he restraints.preferences. Another problem concerns
i s difficult know how mu c h 1 abour will be11 t o

third problemava i1ab1e during the coming month. The
that LP assumes that each additional unit of outputi s

the same quantity of input.requires i sa 11owanceNo
for diminishing returns.made

Inspite of all t he above. i s i tused becauseLP
o fwide alternativea 11ows testto a rangeone

adjustments theirand ana lyseto consequences
thoroughly with a small input of management time.

Selection of the representative farm.3.3.3.4

analysing the TFS of Bereko by of LP,In use a
represen t a ti ve farm approach has been used. Many

If size"researchers Farm t hebaseduse ason area
compared to a representativeselection criteria as

formulated were equally



41
farm. M1amb i t i ( 1985 ) withthat t he problemargues
farm size criteria is that i t takes into account on 1 y

factor of production namely land and ignores a 1 1one
other resources of the farm.

by taking into cons iderat ion t he prac t i sedmost 1 y
production mix i n the division. production mixThe
chosen that which p r a c t i s e d by thewas one was
majority of the people (appendix D ) . The farm size
used f armt he size o f t he s t udywas average area
(appendix A and table 4.4).

The Aim of the LP Analysis.3.3.3.5

The LP is used to explain the existing production
f rom thismix and mode 1 results, wh i ch assumedare

optimal, adjustments are made in respect to changes in
such f actors prices, input prices;outputas
technology etc.

The General LP Model3.3.3.6

The general model to be used for all is ofcases
the form.:

In this study the representative farm was chosen
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Max iini ze JC= for all (3.15)J 1 n

(3.17)> 0 X

where

JL profit (net revenue).

the level of the jth activity.
the net revenue of the jth activity
the level of the ith constraintBj =

ith constraint used by the jththe. amount of the
act ivi ty.

(3.15)the equat ion i sabove model theI n
Equat ion (3.16)object ive function. i s t he o fgroup

o fconstraints \vh i ch t he 1 inearmake t heup core
program and specify that can be usedresource

in thethan' are present resource
Equation (3.17) Specifies that all activities

Xj can only take nonnegative values.

The Objective Function3.3.3.7

Table i s4.20a a complete L P basictab 1eau for
mode 1 for Bareko. The objective t hei nfunction used
ana 1ys i s maximizat ioni s o f (totalprofit gross

marg ins).

Xj

base Bp

= Aij.Xj for all j=l..n j= 1..m..(3.16)

C.i

cj-xJ

Ail

Subject to Bj

by the activities Xj
no more
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(3.18)SPi Xi ....(Py. Pi>0 ) Py Y

where
= profit (total net revenue)
= value of output Y

= value of input i .

4.20a ) i sthe basic LP model. (Table 0I n row
the objective function which explains how net revenue
will add i t ion of un i t ofchange by the one mo re an

price ofactivity. This i s the expected cos t or one
unit of activity. The total receipts less total costs
give the net For example co 1umn 1 through 4revenue.

o f i s negat i ves ign the becauset he ne t revenue
of the obj ec t i veproduct ion valuereduce t hecos t s

selling activitiesfunct ion. i . et heI n contrast
sign i s positive since selling8 thecolumn 11to

activities add to the value of the objective function.

The Constraints3.3.3.8

to 14 contain the resource requirements forRow 1
activitiesproduct iont he and t he of t heamounts

various that i n t hef arme ranresources average
division his d i sposaI.has land.at These include
capital and labour.

P>

py
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labour availability per month.13 showsRow 2 to
show what requ i red ofconstraint i sThe column each

unit of the activity.

capital constraint wh i 1 ei s14 t he 1 5Row row
the supply of farm products andthrough 18 shows the

sign indicatethe i n t he co 1umnn e g a t i v e respec tive
to be added by eacht he of output i namotint

institutionalt he mode 1 . the1 9 2 1Rows representt o
requiremen t sconstraints subsistence by thet . e .

farmer's first.family which has to be met

The Columns3.3.3.9

i nLP matrices do, the columns the modelAs most
activitiesactivities. The could be forrepresent

buy i ng,production. consumpt ion, selling. borrowing.
Coe f f i c i en t s theirhi ring point ofetc. at

intersect ion w i t h t he s how add i t i onrows or
subtraction of the or produc t.resource

through 4Co 1umn ofproduction activities1 are
major i n the division whilethe 75co 1umn tocrops
consumption activities. forCo 1umn 8 1 1a re t o are

selling activities.

resource b y one
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The Model coefficients3.3.3.10

coefficients do specify the magnitudeThe mode I
o f i srestraint transfer and how i ta o r row

reduction of one unit ofinfluenced by an increase or
activity in s i mplesteach the mode 1. t he and mostIn

these coefficients do reflect the demandcommon case
unit of activity makes t hes up p1y one on resourceor

coe ff i c i en t srepresented i n wh i c h theby t he row
f u n c t ion.for object i v et heExceptappear.

signs i n usual 1ycoe f f i c i en t s with positive a row
signify demand whereas negative coefficients normally
signify supply.

Calculation of Subsistence Food Levels for3.3.3.11
an Average Family

feedi s needed the householdThis the amount t o
f am i1y. been established that norma 1has11 a person

a day which be produced bycaloriesneeds 3,000 can
or sorghum.one Kg of maize, or millet He also needs

beans,70 gm of protein eg from meat, and 35 gmpeas ;
of other food such as fruits. roughage and vegetables
(WHO 1974). A child needs half of the quantities.
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this maize.ana lysis sorghum and milletIn are

wh i 1 econs i de red beans andstarch foras peas are
f r u i t s i nprotein. produced t he SinceNo area.are

mostly pre f e red (see f oodma i ze be 1ow)4.4.4 asj s

contributes more to total starch needed by thecrop it
f a rme rs. pre f e red to peas . The rat ionalsoBeans are

for ma i zea d o p t e d sorghum and beans t oto peas was
2:1.

Data Needs and Collection Methods:3.4

Types and Sources of Data Required3.4.1

region.o fSecondary data total t heon area
district and division; total arable 1 and; popu I a t ion

distribution:size: r a i n f a 1 1 and administrat ive
f romcol Iected RDD ’ ssuchstructure were sources as

Office: Kondoa. and research f indings andDADO
pub 1icat ions.

buildorder picture o f levelIn f a rmto a
activities Be reko divisioni n pr i ma ry data we r e

farm level.collected at
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Methods of Data Collection3.4.2

Questionnaire Design and Administration.3.4.2. 1

sing 1 c visit undertaken usingA sur vey was a

structure d quest i onna i re i ns t rumen t. The­as an

quest ionnai re designed col 1 ec t datato on age .wa s

o feducati ona1 phys i ca1 fitnesslevel and thesex ,

col 1 ec t ed relatedhousehold members. Another data t o

o fo f ava i1ab1e, number fa rmsthe 1abouramount

theirowned/used househo1dby t he and acreage

including of how planted andt y p e s crops grown.

reasons for such cropping pattern. Data on labour were

supply and use of inputsalso collected plus data on

insect icides Lastly datasuch seeds. etc. onas

off farm income,f armproduce management , expenses,

extensionof funds , and services weresources

collected.

Before the questionnaire was administered to the

farmers the researcher had the regionalto report t o

for i n t roduc t i on.district authorit iesand The

administered by t hequest ionnaire researcher i nwas

the language well understood by the farmersK i swah i1i.

t hei n the study f romA p a r t quest ions a 1 readyarea.
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f orcedprepared, t he observeresearcher andtowas

analyse some data especially when assessing acreage of
different forhouseho 1 ds other variablesand t he
purpose of crosscheking the obtained data.

3.4.2.2 Sampling

i nThe divisionconducted Be re kosurvey was
district. mu 1 t i-s t ageKondoa random samp 1ingA

technique was used to select 120 households. The first
invo1ved select ion ofrandom 10 v i11 ages f roms t age

i n division.t he t he25 120In stage two
households were selected randomly from the 10 villages
us ing proportionalthe method of a 1 locat ion. The
proportion was determined in the field after getting

sizes differentt he o f v i 1 1 ages. The number of
households sampled was just 1.4 per cent of the total

in the division.househoIds The proport ions we r e as
shown in table 3.1.

v i1 1 ages
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Bereko division: Proportions of respondentsTab I e 3.1

j r>.te_rvi ewed

V iI 1 age

10 28856 3953 120

Problems Encountered in Data Collection3.4.2.3

First. there problem with the basic datawas a

chi 1d r e nwi ves .like ofnumberage , or acreage.

Because of development levy issue. f armer ssome gave

low ages to children (below 18 years) and less numbers

regards number of wives. To minimize the problemas

village records were sought to countercheck theso as

data.

Second timing ofproblem t he research.was on

farmers had harvested theirMos t and mos tcrops so
information depended o f the farmers. Sincememo ryon

o f beenthe produce had givenconsumed, sold,some

Bereko
Killmo 
Huruwi
I tololo
Kandaga
Kise.se Disa
Kisese Sauna
Kwayondu 
Masaw i 
Mkekcna

Source: Bereko Division Headquarters 1988.
Calculations done by the researcher.

Number of
People

Number of 
Households

Number of 
Respondents

6850 
1694 
1225 
1407 
2700 
3000 
2500 
1450 
7000
1000

6S0 
260 
276 
250 
516 
458 
504
200 
649 
172

20
8
8
3
16
14
15
6
19
6

Kise.se
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there arose the problem of getting data on totalaway.

Related problem was on cropscrops harvested per crop.
sold p a r a 1 lei market.a I ready t hrough t he T t was
to verify the authenticity of farmers memorydifficult

For crops sold through CRCU itdue to lack of records.
aval 1 a b1e i ncheck t hetowas e a s y as a copy was

village of crops sold per farmer per crop.

problem of e s t i ma t ion.Thi rd, there Eyeawa s
in estimating acreagew i t n e s s which was mostly used

and sometimes harvests was becauseno t accuratevery
both the farmer and the researcher were not qualified

o f f arms f romi n es t ima t ion. Dis tance thethe
problem because itanotherhomes t eads alsowas was

farms situateddifficult for to visitthe researcher
far away from the homes.

Fifth. croppingProblem I tpattern.on was
difficult cropp i ngknow becausepat ternt o proper

had been harvested. The general criterion usedcrops
to divide the acreage by the number of crops grownwas

to get rough estimates of acreage for each crop.
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Data Analysis3 . 5

a n a I y s i s .Several too I s have t liebeen used i n

D e s c r i p t i v e s t a t i s t i c s a n a 1 y s i st a b a 1 a r h a s b e e na n d

be ableu s e d o r d e r t he raw data1 o t oi n r o u p so as

describe exist i n g oft he t he s t u d yt o TPS a r e a .

R c g r e s s i o n analysis has been used in o r d c r

(inputs)e f f e c t o r v a r i o u s v a r i a b 1 e s totalI h e on

LP has been used how the presento u t p u t . to s y s t e insee

ofi f effecte dw i I 1 some changesc h a n g e on somewe re

the variables the TFS.i n

to evaluate
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RESULTS ANU DISCUSSION
4 . 1 Introduction

This chapt er
i d e n t i f i e s a n d
divisions’ are

two (4.6)into consideration. analyses thetake n Pa r t
magnitude of effect of factors i nthe selectedsome
the system by the use of multiple regression analysis.

(4.7) with poss i b 1 ethree d e a 1 sPart some
adjustments to the system by effecting some changes in
factors explained in parts The analysisand two .one

(4.S)b y the of LP . The last presentspar ti s use a
summary of the chapter.

Description of Bereko Divisions’ Farming System4.2
The Structure of Farming4.2.1

The purely commercial farmer may be regarded as
being motivated primarily by the objective of profit
maki ng sma 1 1wh i I e holder farmer mu 11 i p 1 ehas
object ives cont r i bu t ethat fami Iymax i m i z i ngto
sat i s f a c t ion. enterpriseAny product i ve processo r

explains the factors shaping the Bereko
farming system (4.3). All major factors

is divided into four parts. Part one

CHAPTER IV
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that secur i t ya 11ows f ami1yt he andg r e a t e r
satisfaction might take precedence over those that are

1980 ) .(Livingstone and Ordmore profitable.

grow drought resistantfarmersThe Bereko who
snia 1 1and sorghumcereals 1 ike bu 1 ru s h mill et a t

t h e i r fam i 1 i es fa 1 1 i nfeed doscale 1 e v e 1 t oso as
holder farmers. As sucho f sma I ’.the second category

motivated primarily by profitt h e s e f a rme rs nota r e
making but by several objectives.

i n divisionBerekoThe common 1y c r opsgrown
sorghum, beans and peas food crops;include ma i ze. as

sun f 1 ower.and f ingermi11e t. and castor seeds as cash
The distribution of i nthese t he s tudycropscrops.

area is shown in table 4.1. The distribution indicates
o f total 1 andthat f ood 79 . - centoccupy percrops

wh i 1 e and others 6.214 . -cash crops centoccupy per
food crops maize takesOf the total I and i nper cent .

the largest 62.5i . e. 78.7cent centarea or per
food crops.of total Thearea under is grown bycrop

i n t e rv i ewedal 1 Scrghum occupy only 7.7f armers. per
land cultivated or 9.7 per cent of totalcent of total

■> Per cent of total area
under cash crops. This means that finger millet is the
area under cultivation or
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most preferred cash crop in the division (in terms of

planted with crops and found to beacreage was grown
by the largest of fa rme rs f rompe rcen t age apart
ma i ze ) .
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Table 4.1 Bereko Division: Distribution of i nCrops
the Sampled Area for 1987/88 Season

Total area Number Percentage Percentage
of of ofCrops grown

farmersha farmerstotal area

Ma i ze 652.4 I IS 62.5 100.0
Sorghum 80.0 54 45.8/ . /

52.6 5.0 34.741Peas
43.9 15 4.2 12.7Beans

Fingermi1 let 119.6 67 56.811.4
Sunflower 2.829.3 13 11.0
Castor Seeds 2.7 5 0.2 4.2
Others 101 6.2 85.664.4

Survey data (1988).Source:

Cropping Pattern4.2.2

Cropping pattern is highly determined by the FS
o f the including the general experience of t hearea
farmers in the area. Most farmers in the study area do
practise monocropping. The t hatsurvey has revealed
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o f cu1t i vat edal 1ha 78 1 and8 18.2 cent byor pe r

sampled farmers were monocropped; 136.8 ha 13or pe r
haand 89.9i n t erc copped: 7 m i x e dcentcent or pe r

ha which were left fallowThere were 230.95c ropped.
because of unreliable rainfall in the 1987/88 season.

preceding i nd i ca t eThe data t ha t t he mos t common
mo n o c r o p p i n g.cropping i s t heHowever.pattern

practise of mixed cropping and intercropping (although
not most common cropping pattern) can be explained by

fact i sthat rainy pe r i od shor tt he 60 d a y s on
average (DADO - Kondoa 1988). Sometimes the rains fall
for less than 60 days and less than the reg i ona1
average of 600 in table 4.2. The f a rmersshown

therefore, forced intercrop risk oft o to ave r tare
having zero crop.

rain fallsTable also shows that most 1y i n4.2
December and January and in most cases ends in March.

district receivesthis Kondoa only ra i nymeans one
season and is unevenly distributed. The rainy days per

in average which15less t hanmonth t he reare means
in district.t hemon t hsfew wet evident,11are i s

ra i nf a 11 doest hat affect highly t hethen, pattern
Bereko farming system and helps in shaping the1 o ta
Farming system of the i n ofte tinsarea grownc rops

mm as
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because drough t resistant preferredcrops a re t o
ot he rs.

Month

(62) 639.5 (50) 623.7 (49) 924.3 (64) 1012.8 (63) 512.8 (55)Total 727 .0

Source: DADO - Kondca (1988)

Notes: . Average rainfall per annua: 740.1 33

Table 4.2 Rainfall distribution in Kondoa district for 
the past six years

. Average days of rainfall per annua 57 days 
. Regional average rainfall: 600 23 
. Regional Average rain days 60 days

(51
(7|

(9) 83.2
(5) 21.3

134.2 (8)

1984/35 
days "

(1!
(4;

22.2
131.3
187.6
191.3
86.8
47.2
33.5
27.1

6.9
18.4
84.4 

150.0

(21
(41
«) (4)

(6)
(15)

(7)
(17)
(9)

1385/.36 
days ::

Sept. 
Oct. 
Nov. 
Dec. 
Jan. 
Feb. 
March
April 
Hay 
June 
July 
August

(4) -
(9) 25.6

186.1

1’82/83
.i: days

1933/84
S3 days

(4)
(11) 186.1 (9)
(15) 189.1 (13) 234.4

(7) 99.0
(9) 33.6

3.6
93.1 (3) 126.0 (4) 5.9

(19) 39.5 (6) 373.4 (17) 86.3 
(15) 212.1 (14) 216.3 (17) 152
(8) 246.2 (12) 69.6 (5) 75.3
(6) 241.2 (201 101.5 (8) 170
- 92.7 (9) 117.5 (11) 22.5

19.-6.'V7 1987 -3
days days
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Livestock Keeping4.2.3

Out of the 1 IS farmers interviewed 68 or 57.6 per
is 44.210 hectares (DADO

livestock number ofKondoa 1988). With present total
livestock unit. The150.718 there are only 0.51 ha per

i sc a r r y i n grecommended landv e g i o n a I capac i t y one
(Tanzania4.05 haunit f o r1 i v e s t o c k 10 acres o r

Obviously the above statistics show that t he re1988e ) .
o v e r s t o ck i n g in the a r e a.seriousi s

looked vis-a-The issue of overstocking should be
i n sect ioni n shownv i s ox-ploughing the Asarea .

i nbelow ox-ploughing plays an important role4.3.4 . 1
ox-ploughing operation is necessitythe The aarea.

and total amount of landrainy seasongiven the short
is true that with ox-ploughneeded to be ploughed. I t

land can be ploughed as compared to hand hoe. Ox-mo r e
plough is also cheaper compared to tractor and so the

important tool for productionreference to oxen
in Bereko division warrants some attention.

Overstocking on the other hand, means that cattle
do loose condition and weight during dry season due to

i nshortage of feedadequate bothwhich i s poo r

as an

cent own cattle. Grazing area
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quality and quantity. With the onset of the rains. t he
first flush of i ndiarrhoeanew grass causes seve re

conditioncattle r c s u 1 t i n g andin loss ofg r e a t e r
Since oxen are needed to work throughout thewe a k n e s s .

dry s e a s o n i n pu11i ng and ox-ploughs duringox-ca r t s
f a r in i n g i t i n d i c a t ion thei s thatclears e a s o n a
f a r in i n g in f ronit he much t hes y s t c in a r e a owe s
livestock sector of lh e are a therefore,and. prope r
po1i c i e s 1 i ves t ock he I p Be rekotoare necessaryon
farmers use their oxen effectively.

Factors Shaping Bcreko Farming System4.3

Land Availability4.3.1
availabilityexplained i n i n1 and1.4.1,.As

divisionBe reko i s expansion ofand hencescarce
agricultural output (in terms of increased acreage) i s
seriously limited (given adequate rainfall whereby all

farmersland i s put most possess
forced to

some distances look for new areas. Out of thetomove
i n t e rv i ewedfarmersUS 53 44.9 cent possessor per

land (for farming) outside their respective villages.
However with short rains not is cultivatedal 1 1 and

is left fallow. As shown in 4.5.1, about 1.95and some

into crops). WhiIe 
k 

plots in their respective villages, some are
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h a family were left fall ow in the 19S6/S7pe r season
du e u n r e 1 i a b 1 e r a i n f a 1 I .t o

So i 1 Ee r t i1i t y4.3.2

I 98 5) es t i ma t edby Dodoma RI DEP(TanraniaS t u d i e s

d i v i s i o n h a ring o f 7.8.000 haB e r e k o a s an a r e a

of which only 36.4(equi v a lent km) out7S0 s q.t o p e r

f or ra i n fed a g r i c u 1 t u r e .s u itable Thecent a r e

include poorly drained soils. hillsremtt i nde r r o c k s .

and escarpments which are unsuitable for agriculture.

The land limitation means that agricultural production

t h r o u g li e x p a n s i o n of i s pos s i b 1 e i n t henotacreage

the a 11 e r n a t i v e i s througha n d hence besta r e a

increased productivity i s o fha . landThus .per one

crucial factors which helps o fthe shape the TFSto

B e re k o division.

Land Use4.3.3

division i sBereko dense 1 y andpopu1 a t ed
cultivated. There are 82 persons 3.4square km orpe r
ha of arable 1 and per head. The only land arerese rves

the heavy black soils towards the Masai Steppe. Due to

high erosion on the mountains many farmers were forced
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resettle the 1 owl ands hence increasingto on

popu 1 a t i on 1988 ) .these (IIADOareaspressure on
in Bereko division is given1 a n d use in tableP resent

4.3.

doTab 1 e f ood4.4 s hows t ha t c r o p s o c c u p y a
land comparedlarger part of tlie cultivated arable t o

fa rmc rsis explained by the fact thatTh i scash crops.
The precedingdo give first f oodt o c rops .

production to cash crop and thus although they may be
interested in profit maximization other objectives of
sei f-sufficiency in food take cons i de rab1eproducts
wei g h t .

Techno logy4.3.4

Land Preparation4.3.4.1

From the survey data. the area of study used more
prepara t i on1 and i n t he 1987/38t r a c t o r i n season

ox-plough handcompared hoe . of totalto Out t heor
cu 1 t i vated,1044.9ha 548.2 ha of52 . 5 centor pe r

land preparation was done by use of 487.2 hatractor,
cent by ox-plough and 9.546.6o r ha 0.9 perp e r or

facts indicate that Bereko farmers do prefer food crop
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in Bercko divisionTab Ic 4.3 Present land use

Pei'cent age ofA r e a

haL a n d total areause

Cu 11 ivated 28 400 36.4are a

Grazing land (grass.

bush and mountains) 44200 56.6

5400 " . 0I' o rest r e s e r v e

Total 78000 100.00

Kondoa ( 1 9 8 S ) .HADOSource:
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Tabic 4.4

Crop
765.3

151 . 1

0.6 9

Total 7.0 100

cent by hand-hoe. However the survey data also show that only 27
alone (22.9 per cent) in land preparationfarmers used tractor

while 67 fanners (56.8 per cent) used ox-plough alone and 23
farmers (19.5 per cent ) used both. Only one farmer used hand hoe
to cultivate his 0.81 ha although hand hoe is the only techno logy
used in weeding. Hand-hoe technology is commonly used to prepare
small gardens around the homestead because of the size of the

Cash crops
. Sunflower
. Castor seeds
. Finger millet
. Others

Others
. Beans
. Peas

Survey Data (1988).
The average farm has been calculated from the survey 
data and differs with the one mentioned in paragraph 
1.4. which was calculated by Dodoma RIDEP (1985) for 
the whole division.

Amount 
ha

Source:
(a)

0.20
0.01
0.30
0.09

0.29
0.35

3
0

1 I
1

4
5

64̂
4

4
4

Food grains
. Maize
. Sorghum
. Bulrush millet
. Others

4.48
0.27
0.27
0.23

Crop mix for an average farm of 7.0 hectares Bereko 
division: 1987/88 (a)

Percentage of total 
cultivated land
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plots.

The above data indicate that ox-plough is the mostly used
technology in The disadvantage with ox-plough
compared with tractor. is the small amount of acreage which can
be prepared per day.

Fertiliser Application4.3.4.2

(kraa1
manure) and of the 17 (14 per cent) farmers who used fertilisers
only two used chemical fertilisers while the rest used manure in

fertiliser applied wasThe quantity of chemicaltheir farms.
nevertheless, very small (< 50 kg/ha).

The low level of application of fertiliser can be shown by
the low consumption level of fertilisers in the district as table

From the table it can be4.5 shows.
34.000 kg of fertilisers have been purchased every year. Taking
an average of 200 kg per ha the amount is enough for only 170 ha.

is obviously smallThis compared to the totalamount area
cultivated in the district amounting to 924.630 ha (DADO - Kondoa
198S).

seen that an average of

t he division.

The most commonly used fertiliser is the manure
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The low level of application of fertiliser can be shown by
the low consumption level of fertilisers in the district as table

From the table it can be4.5 shows.
34.000 kg of fertilisers have been purchased every year. Taking
an average of 200 kg per ha the amount is enough for only 170 ha.
This is obviously smal 1 compared the totalamount to area
cultivated in the district amounting to 924.630 ha (DADO - Kondoa

1988).

The most commonly used fertiliser

seen that an average of

is the manure
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The low level of application of fertiliser can be shown by
the low consumption level of fertilisers in the district as table

From the table it4.5 shows.
34.000 kg of fertilisers have been purchased every year. Taking
an average of 200 kg per ha the amount is enough for only 170 ha.
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can be seen that an average of
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Tabic 4.5 PU£chasc of__fcrtLlJ.zc.rs._in_Koncloa d_i_stricU

y-s :/:■ 2 I =32/5 J '.QJ.-SS 1995’’. < ■'!; 7!: ■; Average

iu k;

!;?•< 20:10:10 3KGC 34000

;dc/’ I tt 
'yfH< 23000 ‘"S’: 1)633

TSP :??o 3921?j

3C4CO 79100SA 79750

DADO - Kondoa (19821Source:

4.3.4.3 Insecticide Application

situation i s bit w i t h insect iciclesThe a wo r s e
118 fa rme rsbecause out of interviewed only 6 (5t he

cent) used insect i c i d e s the type of which theyper
could not exactly tell. This can be indication thatan

less diseases and pests in the district or
may be because of the reasons advanced by the f a rmers

i t difficult findt ha t t he insect icidest o andwas
f o u n d beprovedwhen t o This i sexpens i ve.v e r y

f i guressuppor ted by purchase for i ndistrictthe

there are
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table 4.6.

4.3.4.4 Seeds

farmers interviewed showed readinessMos t t o use
improved seeds but they claimed that i t was difficult

and expens i ve. see d stheInt o ge t ;nos twe re cases

late for planting. examp 1e t he researcherForcame

found more than 50 bags of 10 kg each of maize ( ICW)

o f i n one village (K i sese Sauna).last season unsold

The explanation from Ward Secretary was that the seeds

arrived very late for planting.

insecticides purchasedTable 4.6 Amount of in Kondoa

district

84/85 85/861981/82 82/83 83/84 86/87 87/88 A'.':.

kg •<g kg kg kg kg kg kgType

1 9840 1 6000 34000 1500DDT 5X 10500 1500 12390 1 2390

Actellicli 3230 1300 2638 1500 2160 2160

Malathion* 9009 1875 41254125
30004999 10003D?_25i 1009 30993000

• Measurement in litres

Source: DADO - Kondoa (1983).
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showsTable 4.7 that districtt he i s purchas i ngnot

for theenough seeds farmers. For example an average
of 15.666 kg of maize seeds have been purchased every
year which is enough for 627 ha only i n the district

is d i s t r i b u t e d ) . seeds which areS e r e n a
h i g h 1 y f o r districtt he b e c a u s e o frecommended

808 ha only.

Assuming that effective demand is high. the data
for the three inputs suggest that there is not enough

to help raise productivity of the area.inputs

(assuming all

climatic reasons is enough for
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Table 4.7 Purehase of seeds _i_n_ Kondoa district

19S1/S2Seed S2/S3 S3/S4 84/85 85/86 86/87 87/88 Aver

Type kg kg kg kg kg kg kg kg

7000 25813*4a i zc 33700 16000 10000 14X0 15 66.

( I CW >

5000 3013 S4 15Ma i ze <•935 14500 75-3

Ma i ze

(Hybr id)

Ma i ze 1000 10000 5000 5 333

( Ka l unian i )

12000 28356 33700 16000 19445 1654 7 14356 2020!Serena

24000 200054S57 32400 39270 1S547 2000 24725Lulu

10702 1450010500 . 24752 23400 16771S/F lower

3000 450 7000G/nuts 3483

S i ms i tn 300 SOO

Kondoa ( 1988)DADOSource:
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4.3.5 Institutional Factors

4.3.5 . 1 Pricing system.

Su rv e y results (t a b 1 e 4.8) Slav.' established that
fa rmc rs do sell of their producemos t

t hrough t he p a r a 1 1 e 1 ma r ke t . e x a m p 1 e a 1 1Fo r
f i nge rm iI 1e t half of s o I d t h r o u g hpeas was
the parallel market in 1987/88 season. The explanation
i s t ha t t he para I 1 e 1 o f f e r e d higher p r o d uc e rma rke t
prices compared to those offered by CRCU.

givesTab 1 e 4.9 coinpar i son o f official anda

parallel market prices in the 1987/88 Pricingseason.
(po1i cy ) , therefore, influences 1 o t thesys t em a

market of produces as shown in table For certain4.8.
f i nge r millet and peas ) the officialcrops

market can hardly compete with the parallel market i f
prices are taken as the criterion. The parallel market
for some crops as table 4.9 shows, gives higher prices

for other crops 1 owe r than theare even
This is whereofficial prices . t he law of demand and
used. Thatbe i ssupply could the shou Id bemarket

left to decide on the prices for the products. This i s
in order to assist farmers to make rationalneeded

a major portion

(such as

whi1e prices

and over
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Table 4.8 Bereko division:Amount of crops sold through

and parallel marketCRCU in sampled area i n
1987/88 Season

Amount Sold I h.'o'.i.'h

Total

Crop Harvest tT.CV Parallel '.l.irke' Percent aye

kg of 4 to 2».g

1 2 3 54

730SS3 565000 0 0Ma i ze

54160 9790 0 0Sorghum

34500 520042955 12Beans

22050 7750 12650 57Peas

61945 0 5S500 94F/millet

6100 06330 0Sunflower

430 0C/Seeds 5S0 0

Source: Survey Data (193S).

decisions on which crops grow in order to maximizet o
their incomes.
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Table 4.9

Di f fcrence
Crop shs/Kg

Source: CRCU Dodoma - 19SS: Survey Data (19SS).

Agricultural Credit.4.3.5.2
All farmers interviewed indicated that they had not been

provided with agricultural credit and most of them did not know
if credits were available. On the other hand, low repayment rate
of loans by farmers/vi 1 lages has been explained as the cause of
low agricultural credit to Kondoa farmers (DADO - Kondoa 1988).
With high input prices as shown in table 4.21 and low producer
prices as shown in table 4.9, credits may help the smallholder
farmer take off as it will enable the farmer to produce more
through area expansion and intensive resource utilisation and be

to pay for the inputs as well as
invest for increased agricultural production.

Farmgate 
official 

price shs/Kg

Bereko division: Comparison of Official and parrel 
Prices in 1987/88 Season

Para 1le1 
price 

shs/Kg
Percentage 
d i f f erence

Maize 
Beans 
Sorghum 
F/mi1 let 
S/Flower 
Peas 
C/seeds 
G/Nuts 
Rice

11. i
0.6

-9. 1
212.5
28. 1
150.0
-1 .S
35.1
42.9

10.00 
25.00 
6.00 
37.50 
10.00 
30.00
S.00 
40.00 
25.00

9.00 
24.85 
6.60 

12.00 
13.90 
12.00
8.15 

29.60 
17.50

1.00
0. 15 

-0.60 
25.50 
-3.90 
18.00 
-0.15 
10.40
7.50

able to get better incomes
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4.4 Agricultural Output for Kondoa District

Agricultural Productivity4.4.1

Accordi ng of agr icu1 turn IKondoa.to reports DADO
productivity in the district lias been fluctuating as table 1 . 2
shows. Similar trend can be attributed to Bercko Division
is governed by same factors. Table 4.10 gives a comparison of
average yields for major crops under the TFS and other systems.

These yield levels do differ slightly among different parts
of the district and division mainly due to soil fertility and
rainfall reliability. The higher altitude zone has more rainfall
than the eastern lowlands while on the other hand the northern
lowlands are more fertile than the rest of the division but have
less rainfall.

as i t
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Table 4.10

Crop

Source: DADO - Kondoa and Survey results (.1988).
Notes:

Gross Margin Analysis4.4.2
Appendix B

gross margin and net income for an average family farm
7.0 ha assuming a 1 1 in conformityof growncrops are

i nw i t h table a n d The4 . 1 4.4. r e su 1 t spa tterncrop

f a rm i ncome for this farmindicate that t he net i s

T s h s . Ts h s 3012.6151.4 mo nth.36 pe r annum o r per

poorly with t he mi n imumThis i ncome r u r a 1compares

o f 1447.5 mon t h givenTshs becausepe rwage an

family of four adu 1 t Tshse a c h getsaverage persons

753.2 per month which is about half of the government

r u r a 1 mini mum wage rate.

Maize
Beans
Sorghum
F/mi1 let
Sunflower
Peas (cow) 
Castor Seeds

(a) 
Average yield 
kg/ha

Bcrcko division: Average yield levels for 
major crops

(c)
Average yield 
kg/ha

3900
2100
2500
1800
1500
2000
IS50

900
1 100
1000
960 
850

(b)
Average yield 

kg/ha
1 100
1200
SOO 
000 
60 

1500
700

(a) Yield levels adopted from DADO - Kondoa
(b) Yield levels obtained from survey data
(c) Yield levels recommended for improved 

farming practice.

1 shows the calculation of gross output.
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4.5 Factors of Production (Resources)

for the peas an t a re

1 a n cl and labour. These resources have s p e c i a I role t o

p roduc t ioni n f a rnie r s agriculturalP 1 ay t he peasan t

and consequently they are examined in d e tai 1 findt o

u t i 1 i s e d i nunde r thehow t hey have been TFSout

o f t e n limitingdivision. Cap i t a 1 wh i ch i sB e r e k o a

but of importanccfactor in peasant agriculture less

is considered as cash used to meet daily farm expenses

i sma j o r f romexpenses).( o p e r a t i n g 11 s source

farmer’s savings.

In the TFS the main resources
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Tab 1 e 4.11 lP_Z_..Be.r_eko

'7r.it ft::;-Itee Sorghu:

hi 1.0 ■ il

kg so?
kg 561

Tshs/kg 5.0 6. 6

5S3s -454 514T* A 1 1 I-kdlT 75:1Tabs 693". 3696

300 1200 100001307 17001300Sub Total Tabs 1300 HOD
4933 2794 14326263 103306. Gross .largin Tsr.s. 133745330 2536

4. Gress 
Output

333
SOD
300

33?
50?
503

33; 31?
230 200
411 700

r.a 
k n 
.lU 

hi

303
SCO
300

300
500
300

3T
40?
IT'3

2. Lad use
3.Out put

,?Otai
.Ljsscs'3'TO)" 
.Freese tie."

Trice

110'0
31;
770

l.Fsr: Si?;
.Grepped 
.Fallow

Variable Costs
. Seeds Tshs

. Fertilizer "

.Insect.

.Haiiit.

.F/Cperat ions ”

.Packing

Ca 1 cu 1 a t i on of 3r?<s 'tare: 
T r a cl i t i o n a 1 F a r r.i i n r S v s e ~
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Tab 1 e 4.11

Fea- S.':!c«ers C/see!Uni: Ma ire vJl * ...»Itea tc'.ai
7/;t —

ha 1.9 :.o i.o • r.

•<? 23 J?09
kg 53. 4-9

Tshs/kg 9.0 6.6 24.35 :-.i5

Tshs 20374 7550 ::6.j 5S33 3954 514726930 3596

Sub Total Tshs 1900 1900 1793 900 1200 10000HOC
5. Gross Margin Tsr.s. 5330 2596 13974 5250 10905 4933 2794 1492

1100
39)
770

Calculation of Gross Margin for Be reko:
Trad i t i ona1 Farmi ng Svs t cm

300
500
300

•2 reps 
Seans Finger-

1290
?i’C
340

2. Laid use
3.

.Teiai

.Lesses(30'),!

.Frouuctien 

..-erugatc
Price

300
SOO
SCO

•co
509
50C

309
SCO
SOO

333
409
1009

SOO
2'-3
56;

4. Gross 
Output

Size 
.Cropped 
.Fallow

r.i 
ha 
h;

Variable Costs
. Seeds Tshs

. Fertilizer "

.Insect.

.•faint.

.F/Operatioiis r

.Packing
309 309
200 200
499 709
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4.12 for B c r e k o :

I'-, itI tei
i.’:ill c/seds :

2. li.'J as. b>

I* =

14-52 19440 :i;0C 1-755 1357G

Tsl'.S

9725 8556 ?o?5 787523272 5)::Sub - Total

3J4-C.25 11’4513317.5 5765 13725 ■iii.?f ::5i2'c. Gross \;:i'

Sojrci: 3-:V=y Zeta

Calculation of Gross Margin 
I in p r o v c cl F a r in inn s y s t c in

2151
i.5

ic'H

1599

rocs 
i?<a:;s

350
2759
l.’if

' ’5'
:? •?

:?jo

12?
275-}

5. Variabk costs
. Seeds
. CAN
. TS?
. .’.".seet
. llair.’.a.-j.-.Cc
. ;-72::rji:o.-.
. P/iiaural

1.
. •’roped

2137
275'1
12’’5
1025

3514
7.11

135 
l-r.'
3.15

i'll
1400
151'}

245
27:5
1’75

o:2
1-”?

515
15C5
1690

2500
3900

159

1’75 
;C?} 
513 

2100 
2000

=2! 
2'50 
1’75 
100?

3. 3r.:C.
. Total
. Losses i'. -.1

. rirrsit.- cr Ts'.kc

Tab I c

20)
1:1)0

4. Gross O.t.-st
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Land Resource4.5.1

i n 4.3.1 a 1 1 1 and i nAs Be re kono t

division i s s u i t a b 1 e for unde r r a i n f e dcrop s

ag ri cu 1 ture. The haveresults s hown tha ts u r v e y

tot a 1 per household i s 10.81 ha.are rage area a v e r a g e

cu1t i va ted 1987/83i n 8.85 haa r e a s e a s o n was pe r

f a r m sthis i n c I u d e d outsidehouse ho Id. theHowever

i narea and so the average t hes u r v e y

survey area was 6.S7 ha as shown in appendix A. t heAt

left fallow in average by eacht ime 1.95 ha weresame

househo1d size o fG i venfamily. t he 6. Saverage

persons (survey results), and with the high population

(19SS census ) ,growth rate of 2.8 per farmt heannum

smal Id- go by. Thisas yearsperson comessizes pe r

lead to the land problem in the study area.will

Labour Resource4.5.2

Labour Requirements.4.5.2. 1

The size of the family labour determines the size

of the farm and timing of operations. Table 4.13a and
requ i rement s1 ahour4.13b shows t he pe r crop per

operation in Bereko and figure 1 shows t i me ta b1et he
for different operations.

e x p 1 a i n e d

cu 1 t i va ted area
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Tabic 4.13 Bereko division: labour requirements for

different operations - existing situation

(TFS)

Maize Sorgru: S ’flerc C.’seecEea.is Peas

.ilti rad/h-a :.!/ha

Preparation it 18 :o 16 16IS

i ■ 4Soring 6 ] 4 4

22 13 ‘8seeding 1 1620

10 f- 12 0Weeding II 010

3•C 24 6Harvesting 614

J3 3Others J

5424 SO 47 4334Total 71

Source: Survey data (1533!.

c. -: i'
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Table 4.13 shows that fingermillet. sorghum and
intensive crops as they require high1 a b o u rma i ze a r e

1 e v e 1 $ of from land preparation1 a I'- o u r t c h a r v e s t i n
l h hand beans.i; t h e r un f 1 owerOn and ■; e e d scastor

1 labour intensive The I abour i n tensivea r u c r o p s .
I wo we e di ng peri ods as compared to lessc rops r e q u i r e

crops which require only one weedingI a bou i ntens i ve
pe riot!. r e v e a 1 s t ha t I a n d pre pa ra» iona g a i n

i n i e n s i v ew e e d i n g I abou rand the mos ttwoa re
1 a b o u r i n t 2 n s i v eo p u r a t i c n s w h i 1 e s o w i n g is the I e a s t

o p e r a tions.

Bcreko division: Labour requirements forTab 1e 4.14
different operations - improved practices

F/mi1 let S/flowerSorghum C/seeds"a i zc PeasBeans

6 6 C 6 CGI./Preparat ion G

20 22 1022 1022 12Sowing

2220 22 IS IS12Weeding I 16

10 0 1210 0 0 0Weeding II

15 12 24Harvest inj G14 S(>
6 64 44 4 3Others

62 92797G 40 44 43

Survey data <19SS).Source:

The table
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Figure 1 Rcreko Division: Time tab 1c for Different

=Farm Operations

riming

Opcration J !■’ MM J J S O r>A

Land Prcp.aration

Sowing.

'.'.ceding 1

Weeding II

Harvesting

W i nnowi ng

Others (Thrusting

(Market ing

etc )

Survey data (19SS)>Source:

■Ifigure 1 i t be deduced that November.From can

January and February are the busiest monthsDecember.

in Bereko farmers. The farmers are obliged t o prepare
weed ing o f other plots i n1 and, and do planted

f romDecember.andNovember second weedingApa r t a
few crops like maize.which is only for a sorghum and

the whole period from Marchf i ngermiI 1e t, i sJunet o
farm work forof f arme rs.the t i me less i sThere a

of idle besubs tan t ia1 1 about wh i chamoun t can
utilised effectively by i n t roduct i on ofrealised and

il

iJ

I
if
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other farm and non-agri cu1lura1 activities.

4.5.2.2 Family Labour Availability and Utilisation.

avai1abilit y o fThe 1abour i s f o rc e n t r a Iv e r y
smallholder farmer for the fact that it d u t er m i n c s th c

of farms and scope oft he t he wh i c hs i z. e improvemen t
introduced and successfully i mpI emen t ed.can be

T i :n i n g o f a v a i1 able is essential1 abour because
frequent 1 yd u r i n g there i s abundantdry anseason

labour surplus relative to labour requirements. Social
wedd i ng, fest i va1s. funerals .like hoiidays.events

and travelling do affect labour supply in all seasons.
Table 4.15 shows calculated available labour per month

f am i1y in indicatedfor Bereko. i nAsan average
totalabove the 1 abour ava i1ab I esect ion 4.5.2 . 1

labour is used for farmwork in May,t hatsugges t s no
(sec figure 1) while January. February. July. August .
November and December months use 1abou r i n farmmore
wo r k.



83

Table 4.15

Month

(a) < b)

51 233365 62 13 1190Total

Survey Data I LOSS)Source:

Calculated from table 4.2Notes: <a)

(b) Calculated by multiplying number of persons in an average 
family of 6.8 (i.e 4 adults and 2 children = 5 persons) by 
number of net days in that month.

Less 
rainy 
days

Less 
hoiidays 
sichess

1
1
1
2
1
1
1
1
1
I
1
1

Net 
days

Total 
mondays

J an 
l-'cb 
March 
Apr i 1 
May 
June 
J u 1 y 
Augus c 
September 
October 
November 
December

Total
days 

available

31
28
31
30
31
30
31
31
30
31
30
31

Less 
Sundays/ 
friday

15 
8

13 
9 
0 
0 
0 
0 
0 
3 
4

10

55
75 
GO 
75

125
125 
130 
125
125 
1 15 
105

75

4 
4

4
5 
4
4 
5
4 
4
4 
4

1 I 
15
1 2 
15
25 
25 
2t>

2 5 
23 
21 
15

Bereko division: Calculated available 
mandays per month for an average family.
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Berekp Di vis ion:Available and Regui red_
Labour by Months and by Crops pc r ha.

A’.'ji lablv Total Libc.r require- by crcrs

labour labour

■/"filler s/flc^r C/see.!Month ".iheretiree Beans eerfroi Pea;

7;:d -i 2C ::d

3 3 3 •343 3January 55

February 10 3 7 575 51 9 3 9

March 10 0 012 S 13 460 42

April 010 r I 6 9 075 51

£ 9 0125 0May 1

0 9 9 0 00125 7June

15 6 29 J 5July 59 5 3130

5 6S 13 7 843125August

2 3 4September 24 3 6125

23 1October 13 3 2115 1 I

1 70 7November 195 326 3 3

7j 13December 75 53 10 0 3 10

74 54Total 1199 413 34 9071 47 43

5

Source: Survey data (‘.933:.

_i ir-mi i

■

Tab1e 4.16
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Ta ble 4.16 shows t he avai1ab 1 e and required

labour by months and by crops. The table shows t ha t
f i n g e r m i1 let r e q u ired the h i ghes t total ofamount

folio w e d b y sorghum and1 a b o u r ma i zc . the o t h e rOn
h a 11 d beans require t he 1 owe s t ofto amountseem
1 a b o u r .

The proceeding tabular and descriptive a n a I y s e s
have shown that in Bereko is being shaped bythe TFS
several factors including land. labour, technology in
use and cropping patterns practised. Since the effect
o f (variable)fac tor might differ.each ou t pu ton

analysisregression has been emp1oyed giveto an
ind i ca t ion wh i ch factors affectdo t hetoas more

in Bereko TFS. The multiple regression resultsoutput

Regression Analysis and Results4.6

The aim was to identify the factors which had a
effect i n t he studystrong output Theon area.

isi nves t i ga tedquest ion what factors mos tare
significant in explaining the output of t hecrops i n
study area. The analysis was guided by the hypothesis

f i nd(a ) wh i ch seeks i sto i f thereou t any

are explained in 4.6 below.
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significant relationship between agricultural output

product ivi ty and techno Iogy avai1ab1eused.or

resources and cropping practice.

Definition of Regression Variables4.6.1

The regression models used have been based on the
Cobb-Doug 1 as product i on funct ion explained i nas
C h a p t e r est imated. TheThree mode 1 s have beenIII.
first included weighted ofmode I s total t heoutput

(maize, sorghum, beans, peas,seven crops
castor seeds)f ingermi1 let, s u n f1 owe r theand as
cultivateddependent variable and total land, total

the(cash used)capi tai1abour totaland as
Selection of variablesvariables.explanatory was

guided by hypothesis (a) of this study.

mode 1 total of maizesecondt heIn output was
var iablees t i ma ted dependent wh i I e 1 and.t heas

capi tai cons idered independent1 abour. and were as
In addition two extra variables were addedvariables.

independent variables viz technology in (ox-as use
plough and tractorization) and cropping pattern used.

introduced in the analysis asThe two variables were

dummy variables. While maize was chosen food cropas a
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f o r analysis, f i nge rm i11e t chosen cashwas as a crop

formed regression modeland

Regression Model I4.6.2

this regression equation weighted total outputi n

o f es t i mateda 1 1 dependent va riab 1 ecrops was as a

i ndependen tt h r e e v a r i a h I e s name 1 1 and .a g a i n s t

capital. t ransformed1 a b o u r . and f o r in t heI n i t s

as follows:equatio n was

InA + bjlnXj + bJnXInY = +2

whe re
total of a 1 1We i gh t edY output c r o p s

(ma i ze.
f inge rm i11e t s .sorghum beans.peas .

s u n f1 owe r
and castor seeds ) .
Constan tA t e rm
elasticities of response. 3 =

land usedtotal
labour usedtotal
capital usedtotal

U, = Er ror t erm

X,
x2

B,.

lnUo

X3

-r b3ln.X3
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The results for the least squares regression as
s u g g e s t e cl by the specified model are given in l a b 1 e
4.17

Table 4.17: BQr.cko^liy.ityipnj_/l^taJ_pu_tpuL_sampIe _

regr cs:sipn_r esu.It sj_ to t aj_out pu t_ as _.a.

clepcndenLjvariabje

Var iab1e std Error t-valuesB

1.5359959 -1.6139677-2.4790477z\

0.80182250.29947150.2401230

0.3136550 0.93679030.2301594

F - Statistics = 6.3939320.144027

0.121562 I.240451SE

Value of A is in natural log its antilog value isKB:

0.08382

a 1 togetherresu 1 ts independentthese t heF rom

variables account for 12 per cent of the variations in

This is a veryweighted total output. low value which
factor si nip 1 y t ha t (bothsomemay exogenous or

endogenous) have been omitted which explain strongly

X.1
X2

—iR-

■>

R"
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t he dependent variab1es. There s i gn if i can tare no

i nv a r i a b 1 e s this model 5 significancecenta t pe r
level. theHoweve r have indicatedF t hatt es t
joint I .v the explanatory variables s i gn if i can t

i s o b s c r v e d that al 1 var iab1es r elate11 Yt o

positively though sign i f icant lyno t at centp e r

denoted by the B coefficients.level The 1 a n d a n das
labour resources suggest that an increase in land will

add it i ona1definitely lead increased andto ou t pu t
labour implies increased output.

The results indicate that a one per cent increase
jland will increase output by 0.24 per cent whilein a J

increase in labour will increase outputcentone per

Capital though not very importantby 0.23 cent.per

implies that with a one per increase in capital.cent
output will increase by 0.0S per cent. In this case it

increaseprof i table 1 and i t si s to mo r e o r
productivity so as to realise higher output levels.

As regards input utilisation, Bereko farmers are ]
employing the different inputs economically because

is being carriedfor each input employed production

1
1

i
i

3

effect on total output.

have a
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i n S t age I I (where diminishingout returns arc

exhibited) since the direct elasticities of production

less than 1. For example, other inputs being heldarc
cons t an t i ncrease in XI (land) wouldcenta one pe r
result i n 0.24 percent increase in output.a

Returns to scale

The elasticities of product ion f o r t he
independent variables can be used to estimate ret ur n s

vari ab Ie fact o r sWhen inputs ofto scale. t wo o r more
together the marginal physicalincreased productare

rapidly as when singleare a
is increased alone (Upton 1973).resource

A summation of the elasticities of production of

the production equation givesi npu t s i n thet he 1

This figure meanscoefficient of 0.55. thatscale a

in all inputs by ones i mu 11 aneous increase centpe r

0.5will increase total by Thispu tout percent.

producing where decreasingimplies farmerst ha t are
exhibited henceandscale produc i ngreturns to are

economically.

£

unlikely to diminish as
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4.6.3 Regression .Model 2

The second regression equation was executed with
of maizeon tput f i veas

i ndependent vari ab1e. i t s t runs fornied formI n t he
foil ows .mode 1

1 n¥ ! nl’„.+

whe re
total physical output of maizeY

A =
elasticities of responsebj. . .5

land used in the production of maizetotal

labour used in the production of maizetotal
= total capital used in the production of maize

X4 = dummy variable - assigned a value of 1
plough/tractor and zero otherwise

iV= dummy variable - assigned a value of 1
monocropping and zero otherwise

The results for the least squares regression as
suggested by the specified model are given i n table
4 . 18.

Xj

* b4X.;

Xs

X2

b’o

X3

1 n A + b 11 n X j ■r b;ln.X; + b3lnX3
was as

if ox­

error term.

a dependent variable against

constant term
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Table Be_reko Divisionj Total Output Sample4.18

Rcg.re ssjLQn RlesuJLt. s.:_ M.a Lz e _jt o taj_ ou.tRu.t_a s

15 e.p c n d e_n.t__Va Ha b 1 e

Variable Std ErrorE t-value

3.2446605 3. 1523410 1.0292860A

X 0.4703511 0.7173376 0.6556900

-0.7692252-0.4944010 0.6427259

5."834"5S*0.7507749 0.1298138

-0.2152693X.
■s

-0.1979873 0.9197215

0.23327650.32418820.0756255

is in its natural log- its antilog

independentt heal togethert he results.F rom

per cent of the variation invariables for 41a c c o u n t
(total output of maize). 5At

i s on 1 yt herelevelconf idencepercent one

namely amountthe models ign i f i cant o fv a r i a b 1 e i n
the production of maize. The Fcapital used i n test

jointly the explanatory variables haveindicates that

total output of maize.a significant effect on

= 0.435320
= 0.416111

X1

X5

XB: Value of A 
value is 25.65299939.

X2

the dependent variable

R? SE = 1.510411
F - statistic = 17.26845



93

observedI t t hat al 1 variablesi s except

( lab ou r) relate positivelyY t houghto not
significantly denot ed by the coe f f> c i on t s .Bas

f romHowever. t he i nresults table i t4.18. i s

observed that t he elasticity of p roduc t i on with
respect to farm labour (X2) bears a negative sign which

is unusual a 11houghsomewha t statistical I ynot
different from zero. One would expect that farm labour
influences output positively. This suggests that f a r in
labour has reached the level beyond the maximum total
product in the production (response) t heHe recurve.

unit of i s1 abourma rg i na1 product per negative
ofhence labour actuallyunits decrease theextra

both the total product of the fixedtotal product so
input and the average product per unit of the variable
input are falling at this stage. This means that it is

employingcont inue 1 abour i nuneconomi ca1 to more
maize production.

A summation of the elasticities of production of
the production equationin 2 givest he i nput s t he

coefficient of 0.73. This figurescale thatmeans a
simultaneous increase in all inputs by 1 per cent will

by 0.73totalincrease output Thispercent. means
producing where decreasingf armers t oare returns

i

I?
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exhibit cd .

The have a I s o s hown t ha i ox-p1ough a n d

tractor technology do shift the production function t e

t he right niunoc ropp i ng do s n i f i

i! pwa rd > . The

possi b I explanation may be that the use of ox-pIough

h a s whe re i sreachedt r a c t c ro r s t age i ta

uneconoini ca 1 ava i 1 ab I eof I a ndt he ainoun tgive n pe r

house ho Id that use of these technologieso f “. 0 h a o r

should be in a packages. As Livingstone and Ord (1980)

and (1981) median i za t ionUNESCO no tcanargue,

so 1 u tionautoma t i ca 1 1 y regarded t he o n 1 ybe t oas

increased pro d u c t i v i ty. Some other factors may be of

import ance intoof r e s u 11t hemd i s regardand may

failures with respect to mechanization.

phys i ca1 cond i t ionsI n order tractors.t o use

shou 1 d pe rm i t use of it. The ground should not bet li e

hilly or under thick bushexcessively hard, st ony,

otherwise the tractor may be very expensive especially

for The physical cond it ionsfarmers.sma11 ho 1 de r o f

t r a c t o r i z a t ionBereko bedo a I 1 ow adoptedt onot

i n sect ioncverywhe re . explained 1.2.6 above.As

almost half of Kondoa district is hill y I and . Be reko

downwards whi1e

scale

r esu I t s

ft i . e .the production function to the I
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cl i v i s i o n is highly affected by this physical feature

far asconstraint is concerned. Theseas
factors may be some of reasons why technology variable

b e a r s negaiive s i g n a n d hence shift i n g t hea
p roduct i on function downwards. the other h a n dOn t he
results suggest that monocropping should be encouraged

i t pos i t i ve effect product ionhas totalas a on
f u n c t i o n .

Regression Model 34.6.4

third regression equation was executed withThe
output of fingermillet as a dependent variable against

In its
transformed form the model is as foilows:
1 nY +

where
Y = total physical output of fingermillet

termA = cons t ant
5 = elasticities of responsebl . .

in model
term.error

resu1ts for the 1 eastThe squares regression as
suggested by the specified model given t ab 1 ei na r e
4.19

I

+ b4b4 + bsX5+ b3lnXj lnL'o

Uo

+ b2lnX2

X1. . X3 = as

tractor use

the same five independent variables in model 2.

A + b1lnX1
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Tab 1 e 4.19 Bcrcko Division: Total Output Sample

K_c grcss i o n_ Re suits; Jlingcrini.I.l c.l _ total____

output as..a Depe_ndcnt_ _v af 13.b I e

Variab! Sid Error v< ! uen L

2.122S9“4 0.48804831.0360764A

0.SSSOO I I0.36745610.3263014

2'. 22824940.40951970.9126119

1.44537830. 13520090.1954164

-0.79505861.1536048- 0.9171833X,

0.03374270.41383470.0139639

XB Value of A is in its= 0.328557
natural log - its0.263607
antilog value isI.5S0101SE
2.818138047F-siat = 5.480496

show that altogether theThe results i ndependent
variables account for 27 per cent of the variations in

( Y) .the dependent variable There i s si gni f i can tno
variable in the model. The F-test have indicated that
jointly the explanatory variables have significanta

is observed that alleffect 11on Y. va r tables r e 1 a t e

X5

XJ

R2

R2
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Y positively chough not significantly at 5 per centt o

level. ind icateThe r e s u 1 t t ha t centa one per
I and wi11 increase output by 0.32 peri n c r e a s e centi n

wh i 1 e i n c reas e in willI abour i n c r e a s eper cent
i toutput by 0.91 percent. p r o f itablei s

i t s product i v i t y1 abou rt o t o g e tso asinc re a s e or

regards input utilisation. Bereko farmersi As a re
inputs economicallydifferent becauseenip1oyi ng c he

is beinginput employed production carrie df o r each
the direct elasticitiessince of11S t agea tou t

less than 1 for each.

I A summation of the elasticities of production of
the production equation g i ves t hei ni npu t sthe

of This figure meanscoefficient 1.43. t ha tscale a
inputs byin alls i mu 11 aneous increase centone pe r

i stotal output by 1.43 per Thiswill cent .increase
farmerst ha t produc i ng wherei nd i ca t ion arean

increasing returns to scale are exhibited hence there

for expansion of production levels.roomr s

mode 1 t he t echno1ogy ( o x - p 1 o u g hA s i n o r

in use factor shiftst rac tor) the production function

production are

In this case
a one

mo re out put.
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the right while cropping pattern shiftsto i t theto

left (upwards).

4.6.5 Remarks on the Regression Results

Given the hypothesis postulated previously that :
The re i s si gn i f i can I re 1 at i ons h ip bet we e nno
a g r i c u 11 u r a I p roduct i v i t y a n d t echno1ogyou tpu t or

avai1ab1e and cropping practices.use. resources.

i sThe t hat t here positiveresults suggest a

relationship though not significant between output and
resources and cropping practices.ava i 1 ab 1 e alsoI t

nega t i ve relationships hows i s i nt ha t t he re a
relation to technology used.

cone 1 us ion i s t ha tThe general the results do
confirm to the postulated hypothesis. In the TFS these

(wit h1ogi ca1ber e s u 1 t s r e g a r d s theirto t oseem
positiveness). For example if acreage is held constant
them more use of labour and capital as models 1 and 3

t end increase totaltosuggest, output. fThe analysis
however. determine who t he r it i scannot . bet ter t o

increase hectares (less intensive) or; to hold hectares
a n d i n c r e a s e inputconstant hec t arc (mo reper



99
intensive). Bene f i t/Cos t related analys e sor are
n e e d e d do this. Also t het o results 1og i ca 1a re
becau s e wo u 1 d demandou t pu t land .more mo re more
1 a b o u r and cap itai. The low magnitude o f themo re
coefficients of that fact o r sresponse may mean some
(both exogenous and endogenous) might have contributed

levels. Th i s fact i stotal output sma 1 1t o common i n

ho 1der f arm i ng wh i c h i s characterised by severa1
soc i o-economi c. socio-cultural factors i n t h e i r

production processes (Upton 1973).

from regression equationsresults andThe
that output may be increased by real locationsuggest

The percentage increase on output causedof resources.
in the production of maizeis moreby variable land

than fingermillet and hence for increased output more
land should be allocated to maize. the other handOn

effectnegat ive i n ma i z ebr i ngs and hence1abour
favour of fingermillet may beinret'i I 1 ocat ion more

economical. In other words in maize production labour
the main constraint wh i 1 e in f ingermi11et itnoti s

Also more capital should be invested into maize asis .
i t produces compared investment i noutput tomore
fi ngermi11e t.
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t heHowever, resulting gain i n beoutput may

different to farmers desire because they may decide to

have ma i ze f ingermi1 let other factorsmo r e or more
w i t h s t a n d i n g . The viable suggestion i s i l mighth a
be economical

t ha t t heshou1d be noted. however.I I s u r v e y
ini s t h eland s t udythatr e s u 1 t s has shown scarce

i n c r e a s e d1.2.6;4.2.1. 1 ) . t ha t(see In casea r e a
studyposs i b 1 e i n t he Thei s not are a.acreage.

enterprisei s applysolutionpossible to proper
and planningfarm managementcombination and proper

improved farming practices) so as increasetosuch as
productivity of the area.

regression analysisproceeding tabular andThe
capital, technologylabour.land,indicated thathas

in use and cropping pattern and other factors do help

shape the TFs of Bereko. has also been shown11t o
land is the most important factor in determiningthat

Pricing has also beenlevels of the area.the output
indicated as another factor which help to decide which

remains importantto be 11 see whatt ogrown.crops
happen if some of these factorswill are changed as

indicated by the LP analysis.wi 1 1 be

to reallocate resources.
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4.7 LP Analysis and Results

s i tuat ions,norma 1 farmers willI n tend t o

produce what they think is profitable to them. As such

t he 1 i in i t ed t hosel o c r o p s

preferred before turning to other Hencemos t crops.
f o rrati ona1i za t i on o f op t i in a 1t he these resources

becomes a problem to be considered.product i on

to find out whatThe aim of the LP analysis was
e f f e c t e dif some changes werewill happen to the TFS

factors identified by the regression analysis thaton
capital and technological change. I i n e a ri s land, A

used o fbeen theana lysis hasprogramming on one
crop mix in the study area as shown in appendixcommon

and f i nge rm i 1 1 e t) ; andmaize, sorghum.C ( i . e . peas ,
taking monocropping as the dominant cropping pattern

explained in section 4.2.2.as

A basic LP model which closely reproduces the TFS
i t sand results ana lysed. Thefirst builtwas

constraints. coefficientsandactivities, are
explained in Chapter III and the tableau is shown in
table 4.2 0.a

resources are distributed
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The second model tested the effect of changes i n

technology. Assuming other factors do not change. the

mode 1 tests what will happen if the system adopted an
i mproved t cchno I ogy. t cchno1ogicaIThis package
l ha t h a s high chance of being, adopted by Be rekoa
fa nine rs improveda n d husband ryancompri ses
(through ridging, use of ox-plough or tractor, weeding

rather than broadcasting) andpI a nt in in rowst wice.

improved seeds. This technological package willu s e o f
labour (table 4.13a andincreased demand for1 e a d t o

is shown in tabletable 4.20b. The tableau4.13b) i n
the yieldmode 1 1 eve 1sthiscons t rue t i ng4.20b. In

obtained from district authorities (DADO - Kondoa) are

of

i s a

used. Prices of inputs used are shown in table 4.21.
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The t h i rd test Since
ma i ze t he

i na

fourthThe effectmode 1 o ftested t he
to credit

effect

mode 1 wh i c h ma i nthis basicIn
the

were
was

a

ofha2.85

The

i s

4.7.1 Results from Model 1 (The Basic LP Model) for 
Bereko Division

reproduces
official

0.8 ha of sorghum; ana o.yj na of peas, 
also suggests that 2563 kg of fingermillet

prices and
This is in

gross 
p lan 

ha of

parallel prices 
conformity with 
farm size

crops (maize.
table 4.4 shows.

average
5.9 ha for the four

institutional changes in the form of access 
facilities. The last plan tested the combined 
whereby all the above changes were put together (viz 
improved technology. incentive prices and credit 
faci 1 i t ies ) .

calculated to be 
fingermillet, sorghum and peas) as

concerns price changes.
is the only crop with controlled price in 

region and most preferred crop, a stepwise change 
prices was tested starting with the controlled price 
of Tshs. 9.00 as in the b.asic model.

features of the existing farming system.
farmgate prices for maize and sorghum were used while 
parallel prices for fingermillet were used and average 
prices between official 

adopted for peas.
table 4.8 and 4.9. The

The LP problem was solved using LP - WYE computer 
package and results of basic LP model gives 
margin (GM) of Tshs.113 692. The optimal
incorporates 2.85 ha of f ingermi 1’1 e t ; 1.22
maize, 0.8 ha of sorghum; and 0.92 ha of 
plan also suggests that 2563 kg of fingermillet and 
1240 kg of peas be sold. The level of consumption
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r e s t r i c t e cl 13338.3 forat 669.2 kg for

Since house ho Id f ood i s o f
an

that
and f or

and

a n datto

March 1abour haveTwo resources
been shown as

are

plan reveals
are
1 abour

increased
output cannot

leads t heand t o

Results from LP model 2 for Bercko division:4.7.2
Improved farming practice

to
In mo s t

tested. This i s a

sorghum.
subsistence should be

peas
In order

ou t pu t 
Again the 

labour and capital

alone;
technological change as tested in model

only that 
required 
for ma i z e

The improved farming practice hold land constant 
in the study area and tries to increase productivity 
and output per ha. In this model the most probable 
technological package was tested. This is a package

high
allowance for

s e c u r i t y 
priority, the LP model incorporates 
food for the family. The plan reveals 
level of maize.

for capital 
resource will be binding. This implies that 

be expected from increase in 
therefore.

and capital 
limiting with a Marginal Value Product 

(MVP) of Tshs 743 and Tshs 17.5 respectively. Land has 
been almost exhausted by the plan because 0.91 ha only 

remaining. This implies that increased 
cannot be expected from increased acreage, 

that although March
limiting their upper limits are 64.3 md for March 

and Tshs 8631.SS for capital otherwise land

kg for maize;
sorghum; and 140.5 kg for peas.

acreage 
quest ion of 

2.

grown. 
sorghum to be produced above subsistence requirements 
prices should rise to at least Tshs.40.11 
Tshs.34.77 respectively.



107
i ch andcan

a

bit levels
1 eve 1 sas

levels

14.21.
1 abour i smore

Also extrat o
t hei s to

hire,or
two scenarios

2 used researcher

ofinsteadfor

the district authorities.recommended by

Results from LP plan 2 scenario one gives a GM of Tshs

i s higherThis compared161 597 . amount that ■to
ofbasic model Tshsby theindicated 113 (see692

table 4.23). This implies that with an improvement in
technology GM rises from Tshs 113 692 to Tshs 161 597

sorghum 
respectively. Yield levels

inputs 
1abou r

j obs .
forpay 

tractor

( i.e
All the

funds/capital 
(improved seeds, 
hiring and other costs), 
were tested. Scenario 1 used the district recommended 

scenarioyield levels while
recommended levels i.e. 2200 kg for maize and 1600 kg

3900 kg and 2500 kg
for fingermillet and peas

use of
easily be adopted by Bereko farmers 

involves improved husbandry (through ridging, 
ox-plough or tractor, weeding twice, planting in rows 
rather than broadcasting and timely harvest); and use 
of improved seeds. In constructing the model the yield 
levels obtained from the district authorities (DADO) - 
Kondoa) for the package were used as shown in table 

4.10 However, the researcher has a strong feeling 
that yield levels for maize and sorghum have 

exaggerated and proposes for double the 
obtained through TFS as the reasonable 
2200 kg for maize, and 1600 kg for sorghum), 
same, unless explained otherwise, yield 
recommended by the district are used for all models. 
Prices of inputs used are shown in table 14.21. The 
implication of this plan is that 
demanded to perform the

been a

were as

p 1 annedperform
requi red

ox-plough
In this model
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increase of Tshs 47 905 which is increase ofan an

42%

The incorporatesp 1 an of f i ngermi 1 1 e t2.85 ha
(the same as in the basic plan -table 4.23: 0.34 ha of
ma i ze ; 0.27 ha of sorghum: and 0.07 ha of peas. A1 1 GM
is accrued from the sale of 5131 kg of f i ngerm iI 1e t .

basicAs t he plan consumption levels rema i ni n as
recommended. The binding constraint is January labour

w i t h MVP of Tshs 3713. This is expected sincea more
labour i s perform jobneeded the added whento
increased product ivi ty and output i s to be achieved.

the other hand, capital and labour (except1 and,On

January labour) are not exhausted by the optimal plan.

therefore.indicate, witht ha tThe results an
improved technology output is increased and hence GM
is also increased. However the plan indicate that i n
order to produce maize beyond subsistence needs prices
should rise least Tshs 16.80 otherwise farmersto at

grow maize t he 1 e v e 1adv i sed enough fora ttoare
subsistence only.

Results from scenario two shows little difference
to that of scenario one. GM goes down to Tshs 134996
from Tshs 161 597 while amount of land allocated to
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f i ngc rm i I let goes down to 2.49 ha from 2.85 ha: in a i z.c
0.61 ha :

0.27 ha for sorghum and 0.0 ha
for peas). Apart from these small changes the results
i n that with improved technologyshows cenari o t wo
(output levels withstanding). GM increase as compared

.j

sorghum 0.42 ha. and peas 0.07 ha. (compared

to the 'ITS.

to 0.34 ha for maize:
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Table 4.21 Recommended prices of j nputs by D A DO -

Kondoa 1988:

kg/haInput

25

5.00 30
)

100.00 10

Source: DADO - Kondoa (1988)
*Recommended type for Kondoa district 
n.a not available.

)
)

11.00
9.00
11.00

Pr i cc/kc 
Tshs.

64.00 
64.00
85.50

300
300
125

30
25
20
15
20

n.a
n.a
n.a
12.00
6.00

Maize seeds 
. 1CW 
. Staha C.while 
. *Katumani 
Sorghum seeds 

Lu 1 u 
Serena 
Bulrush millet) 

.Others 
Finger millet 
Beans 
Peas 
Sunflower 
Castor seeds 
Fert i1isers 
. NPK 6:20:8 
. CAN 26% 
. TSP 
Insecticides 
. Actelic
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Table 4.22

Type of Farrirg Practice- Cir'C: .-..-a

2. Improved Farming Practice

lit.5*7
3. ?fj'lit!C"il Farmin; Praciice

•r?1

Traditional Farmin; -licticc

g PracticeFraadilions! Fa

6.
■'.'.'32

Traditional Farming PracticeI.

154.057
■□proved farming3.

Improved Farming Practice
22? J?2

10. Combined plan

212,10?

Bereko division: Realised total GMs for -
£1.1 JL£er.Qnt LP Plans

3'!
Tshi

124.502
Traditional Farmin; Practice

Source: Serve? results (1938).

1. Traditional Farming Practice Basil pi-." of tire eristic; f.r-in? 
system
Increased c.tp.t levels 
irceasej overhead costs 
Price of vai:e at per c. 
Sasic ciu::: -ith price of raic; 
raised to ?sr.s -3.12
Sasic rian site: rri.c of ai:.- 
raise: to :s1.- 
jasic glare eritf. "ite of 'cic. 
raised eo Tales 2?
Facie Pi::: ir.clciiir.g hire; labecr 
ar.c crec'it vith price of raicc at '1.?'2 
Basic plan including hire: labcar 
ar.d credit with price of maize 
at 4212
Price of raize at 9.00 with hired 
labour
Price of maize at 9.0'2 with hired 
laboar and credit facilities 
Improved technology with incentive 
prices and including hiring of labcar 
and credit facilities
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4.7.3 Results from LP Model 3 for Bereko division.

TPS with an increase in pr i c c s of m a i zc

effect of priceo r d e r the changesIn to test

f rointhree scenarios r e s u 1 t stested. The t hewe r e

t he op t ima 1 p1 an wou 1 dbasic LP model indicated that

price of maize rema i nedrema in long asconst ant as

therefore.Scenariokg.b e 1 ow Tshs.40.11 one .per

tests what will happen when price of maize is raised

to Tshs 40.12 per kg.

Results from scenario one shows that the GM rises
from Tshs 113 682 to Tshs 113 707 an increase of Tshs

The plan also shows that maize takes t he15.00. now
ha al located1 and 3.22of tobiggest share areas

maize while fingermillet is allocated 0.99 ha: sorghum
In order to get the aboveand peas 0.09 ha.0.S4 ha;

2208.6 kg of maize and 895.9 kg of fingermilletGM,
Sorghum and peas are not to beshould be sold. grown

unless prices rise to Tshs 34.80 and Tshsfor sale
21.00 respectively. March labour and capital t heare

binding resources with MVP of Tshs 742 and Tshstwo
17.5 respectively.
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Scenario effecttested t he o ftwo ra i s i ng the

price of maize to Tshs 47.00 per kg. This is because
scenario one indicated that GM would not change as far

price of ma i ze rema i ned be tween Tshs 4 0.11 anda s
44.84. of scenarioThe results i nd i cn t e that GMtwo
wi 1 1 Tshs This 1 o v e 1 w i 1 1 rema i n130 519.t or i s e
unchanged so long as price of maize remain above Tshs

limit is sec for this GM.44.84. No upper
reduced from Tshs 47.00t hree the price of maize was

kg to Tshs 45.00. This resulted in the reductionpc r
Aga i nto Tshs 124 003 .of from Tshs 130 159GM no

is set for this plan.1 i m i tupper

The results indicated that the price of maize can
be set anywhere above Tshs 44.80 in the TFS and for a

accordingly.will risein pr i ceincrease GNunit

1 and i sHoweve r.

needed for maize production while capital and March
examp 1e forlimiting. t hebecome MVPlabour For

capital when price of maize is raised to Tshs 40.12 is
Tshs 17.50 and rises to Tshs 25.05 and Tshs 26.20 when
price of maize goes up to Tshs 45.00 and Tshs 47.00

4.24).respectively (see table This resu 11 implies
for maizeas higher prices are sett ha t land ismo r e

to maize rise leadingal located increased demandto

In scenario

as price of maize is increased more
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for capital the overhead costs.to pay Al terna t i ve 1 y
t he capital cons t ra i n t cou Id be so 1 ved by the
provision of credit. However as credit required added

in terms of interest payment a thorough study iscost
needed before credit facilities are recommended.

4 for Bercko Division:4.7.4 Results from LP model
TFS with a provision of credit and hired
1abour

both for and improvedaboveThe TFStests
practice have indicated that January, March Labour and

limiting. Model therefore. t hecap i t a 1 4. testsare

effect of incorporating credit facilities and hiring

scenariosmode 1s. tested.1abour in t he Two are

incorporates credit and hired 1 abour i nScenario one

Scenario effectt he o fmode 1.the bas i c two tests

raising price of maize to Tshs 40.12 per kg.
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Table 4.23: TFS

Source: Survey data ( 1938}

Results from scenario one indicates that GM goes
The plan a 1 so113 692 to Tshs 117732.from Tshsup

raises hectares under fingermillet from 2.85 ha in the
basic plan to 3.75 ha. The level of maize, sorghum and

in the basic plan ( i . e.remain t he atsame aspeas
0.84 ha. and 0.92 ha respectively). The planha,1 . 22

allows the hiring of March labour at the level ofalso
facilitiesCred i tmd. accommodated t he11.76 by

i s 337.39.optimal plan Tshs Ma i ze incl tided fori s

n
ii

labour
II

II

II

II

II

Bereko division:Comparison between 
and improved practice LP results

TFS
5.9 

11369

3’12.31
0.0
0.0
0.0

2.37
0.0

14.34
13.22
51.35

125.00
125.00
74.30

104.13
114.53
107.37
101.13
44.31

4199.53

0.0
0.0

5131
0.0

Improved Pract ice
5.9

161597

0.0
0.0

2564
1240

0.03
3.49

22.63
0.0

39.39
122.15
125.00
43.37
82.03
104.634
97.24
72.46
10.99
0.0

0.34
0.2"
2.35
0.70

0.0
743.21
17.53 
0.0

1.22
0.34
2.33
0. '>2

1. Type of farming Practice
2. Total hectares available (ha
3. Gross Margin obtained (Tshs.)
4. Amount (ha.) allocated for

. Mai ze

. sorghum

. Fingermillet

. Peas
5. Amount (kg Isold of

. Ma i ze
. Sorghum
. Fingermillet
. Peas

6. Binding Resources (MVP)
. January labour
. March Labour
. Capital
. Land

7.Surplus Resources
. Land
. January
. February
. March
. April
. May "
. June
. July
. August
. September
. October
. November
. December
. Capital
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sale only when price per kg rises to Tshs 31.33. Land
is now the most binding resource with a MVP of Tshs 31
244.88.

The results indicated that credit will help raise
GM because the funds will be used to hire more 1 a b o u r

cons t rai n i ng. 1 a n d become swh i ch However. awas
limiting resource for more production.

i
V
ii
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Table 4.24:

Tshs/kg Tshs/kg Tshs/kg Tshs/kg

9.00 40.12 45.00 4 ".00
5.9 5.9 5.9 5.9

113692 113707 124603 1130519

Amount (kg) sold of

Binding resource (MVP)

Survey results (19SS).Source:

obtained from scenarioSimilar resu 1 ts twoare
where price of maize is raised to Tshs 40.12 per kg.

Maximum level of GM goes up to Tshs 154 005 from 113

The i ncorporat esoptimal707 . p 1 an 0.0 o fha

Amount of hectares 
allocated for

Gross margin 
obtained (Tshs)

Bereko division: Comparison of LP Results 
among different price levels of maize

220S
0.0
896
0.0

Price level
Total hectares 
availab 1c

. January

. March

. Capital

. Land

. Maize

. Sorghum
. Fingermillet
. Peas

.Maize

. Sorghum

. Fingermillet

. Peas

1.22
0.84
2.85
0.92

2958
0.0
0.0
0.0

2958
0.0
0.0
0.0

3.22
0.84
0.99
0.09

0.0
0.0
25.10
0.0

0.0
0.0

26.21
0.0

0.0
743.21
17.50 
0.0

3.91
0.84
0.0
0.09

Labour
n

0.0
0.0

2564
1240

0.0
742.13
17.54
0.0

3.91
0.84
0.0
0.09
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f i ngerm i 1 1 e t , 4.97 ha of maize, 0.84 ha of sorghum.

ha of<ind 0.09 The plan a 1 Iows March Iabourpeas.
hiring to the level of 8.0 md and credit facilities t o

the level of Tshs 2408.21.

imply that credit facilitiesThe results, again,

will increase GM but land is the binding resource with

a MVP of Tshs 40909.30.

Results from LP Model 5 for Bereko division:4.7.5
Improved Farming Practice with a provision of
Credit and Hired Labour

technology) has shown that(improvedPlan 2
effect ofthe1imiting. To testlabour wasJanuary
activityin mode 1 ,labour hiring theincluding an

included in mode 1 2.allowing hiring of
This resulted to an increase of GM from Tshs 161597 to

increase of Tshs 27770 or 17.2%).
increased from 2.85 haHectares of fingermillet were

to 3.32 ha while hectares for maize remained at 0.34
and 0.07hasorghum at 0.27 ha. Againha, atpeas

fingermillet sold increased from 5130.6 kg to 5983 kg
i s a 11 owedwh i 1 e hiring of 1abour 7.8 md.toup

Capital is now the limiting resource. This shows that
I

i

■■

Tshs 189367 (i . e . an

labour was
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w i t h capital limiting, hiring ofnotresource extra

1 ab our wi 1 1 he 1 p the sma11 ho 1 der farmers increase

their incomes.

Since capital has i den t i f iedbeen 1 i m i t ing,as

incorporating credit facilities
f rom h i r i ng.1 abour The resu 1 l that GMa p a r i. wa s

inc reased i n c r e a s e offrom Tshs to 209003189367 an
Hectares under fingermillet also increased from10.

f ingermi1 le t sold also3 . 32 ha ha and3.68to
increased to 6614.6 kg from 5933 kg. Labour hiring was t
allowed up to 13.2 md and credit facilities up to the

level of Tshs 3110.70.

The above tests show that with credit facilities
labour could be hired and hence increase incomesmore

to the farmers although at some levels other resources
(especially land) become limiting.

The above test were performed on one change at a
time. There is need to see the effect of incorporating

changes together as shown in model 6 below.al 1

a n ot h er mod el was run
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4.7.6 Results from LP Model 6 for Bereko div i s ip n_:

Combined effect of improved techno 1 o gy ,
j_n c e nlj. v c p.rlce,c r cdi t_f a c j J. trie s_, _a n_d_ h_i r i_n g
of labour

The aim of this test was to see the total effect
comb ined-name1y imp rovedwhen all changes were

(ofincent ive price Tshs 16.80techno 1ogy, as
indicated by the improved technology plan of model 2).
credit facilities, and labour hiring.

t-
The results show that maximum GM goes up to Tshs

113692 in the TFS or from Tshs 161597 i n212109 Tshs
the improved technology. Most of the land is allocated

fingermillet production (3.35 ha) . This imp 1i esto
that GM is accrued from sale of fingermillet. Credit
is allowed in the plan at the level of Tshs 647650 and

of i s1 eve 1 27.58 md. Landthehire1abour notat
exhausted by the optimal plan.

again show that cred i t facilitiesThe results
labour and hence increasehe 1 p employw i 1 1 more

income.
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4.7.7 Remarks on the LP results

Given the hypothesis postulated previously t hat

Saia I 1 ho 1 d e r agr i cti 11 ura I

li <_■ n c c i ncome be through changes.c h a n g e d i ncannot
P r o cl u c t io n t echnology, institutional poI i cyand

r e f o nn s i st h e r e s u I t s that t h e r esuggest a

poss i biIi ty agri cu11 uraIof i ncreas i ng ando u t p u t

effectingProduc t i v i t y In­in comeand hence some

institutionalchanges otherandi n technology.

factors, By applying improved technology GM rises and
I

by effecting changes in output prices GM also rises.

have also got a positive effectC r edit facilities on

therefore, w i t hi ncomes. t ha tresu Its,The suggest

some reforms on the TFS in Bereko division. there wi11

occur changes on the output and incomes positively or

negat ively.

Summary of The Chapter4.8

Tabular analysis has shown that factors shaping
the Bereko TFS include land (availability, fertility,

etc ) ; cap i tai. techno logylabour, in anduse use
cropping pattern and other institutional factors like
pricing.

output and productivity and
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Regression analysis indicated that 1 and is the
import an t single factor which i s impor t an tmo s t i n

explaining the output of crops in the area. Others arc
labour and capital and cropping pattern. Based Ron

less t hans q u a r e ,
5 0% of

individually t he explanatoryt hathas showntest

variable)(dependentv a r i a b 1 e s

independent variables do affect the dependent variable

s igni f icantly.
I-

t he improvedt ha tindicatedanalys i s hasLP

farming practice and higher prices affect net revenue
the LP results suggests that proper farmpos i t ively,

Thein t heand planning is neededmanagement ar ea.

envisaged here includesfarm managementproper
farmer,forfarm planscomprehensive every prope r

prices. farmingdata(especial 1yinformat ion on
marketing etc). Due to present policy ofactivities,

need be adv i sedf armersvi1lagi zat ion tomay on
allocation and utilization of their limited resources

the variations in output. However although t-

variables in this analysis explain

such as land (in the case of the study area).

do not affect output

significantly, the F - test suggests that jointly the
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

5 . 1 Cone 1 us ions

5.1.1 Purpose

The purpose of this study was to examine the TFS

in Bereko division study the economics o ftoso as

in division. o fthe pursuit theInresource use

the following specific objectivesgenera 1 purpose,

(a) ident i fy various phys i ca1,theset: towe r e

technological and policy factors that shape the TFS of

(b) determine the likelydivision;Bereko to

changes insystem givenofadjustments t he some

(c)(a); and makefactors ident if ied in to

transformation possibilitiesrecommendat ions toon

improve agricultural productivity. The object ivesXwere

which heevaluat ing theachieved by extent to

for the evaluat ionhypotheses presented hold. Data

conductedf armf romobtained survey amongawere

division.Bereko Thein farmf armerssma11 ho 1 der

survey data were supplemented by secondary information

RADO, CRCU in Dodoma.from RDD,
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A typical cropping pattern (crop mix) reflecting

t y p i c a 1 sma11 ho 1der useda t o

t he LP models used for anal ys i s . t heconstruct For

regression mode 1 s we ighted total (usingou t pu ta
prices index) was used to estimate the regressionas

o fequa tion against the major 1 a n d .input sresource­
individual (ma i zelabour and capital. andTwo c r o p s

f i ngermi11e t) estimated separately a 1 lowt owere

better discussion and analysis of the system.

justification for selectingandThe t heory

regression and LP as appropriate techniques have been
presented in chapter three.

Findings5.1.2

f romfindings emerged t heprincipalSeveral
analyses in relation to hypotheses designed to adhere

objectives of the study.the

ana 1ysi s andtabular descriptiveThrough

have shownresults that t he Berekostatistics the

farmers are smallscale (smallholder) farmers with an
of hasize 7.0farm and 6.S personsaverage per

lower limit and upperfamily. The limit of the farms

farmer of Bereko was
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4.7 ha and 9.1 ha respectively (appendix A).are 11

has also been shown that on the about 36.4average

of total 1 and is under cultivationcentper whereby

the c ropped i s abou t of85 t hecentarea per

c u 1 t i v a t e d 1 and . Abou t 78 o f total c toppedpercent

area is under monocrop. 13 percent under intercrop and

9.0 per cent under mixed crops. Maize is the dominant

and most preferred crop and occupies 64.0 per cent of

the f i nge rm i1 I et iswh i 1 etotal cropped t hearea

dominant cash crop and occupies 11.4 per cent of total

higher amount of labour.

The mostly used technology in land preparation is

ox-plough while hand-hoe is the common technology in

Populat ion dens i ty i s 82weeding gardening.and

persons per km2 i.e 0.4 ha of arable land per head. An
average farm family for the sampled area has about 6.8

of them being adults with 3.4574 per centpersons,
males and 3.35 females. This implies that the number
of workers to about 2.2comes

persons per ha.

5 per farm fami ly or

cropped area. The two crops (maize and fingermillet)

are labour intensive although sorghum also requires a
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Average rainfall is 740 mm per annum with average

farm in TFS is

a t

Tshs 51133.9 (Appendix B2). The net income equals Tshs

family member as compared937.2 t he minimumt oper

wage of Tshs 1440.5 per month.

insecticides and improvedFert i 1 iser, seed are
hardly used in the division.

Further results show that land and labour are the
factors of production in the study Landma i n area.

operations while sowing is the least labour intensive
operat ion.

i n worke rAssuming 263 workdays i sone
working for 181 days which means of hiscent
capacity is not properly utilised.

haveRegression results shown pos i t i vethat a

though not significant, exists betweenre 1 at ionship,

rainy days of 57 per annum.

of Tshs 56233.9. The net income can be calculated

preparation and weeding are the more labour intensive

Tshs 62233.9 with total VC of Tshs 6000. gross margin
The gross output of the average

a year
31 per
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out put and these factors/resources 1 and, labour and

capita]. Wh i 1 e technology tends shift t heto

product ion funct ion r ight (down).theto cropping

pattern shifts it to the left (up). As regards returns

scale.to f aimersBereko producing who rea r e

(I o c r easing sea 1 e e x h i b ited h e n c ereturns to a re

p roducing economi ca11y. A11 hough i nd i vi dua 1 1 y the

explanatory variables have s ign i f icant effectno on

s i gn i f i can t effectjointly the}- haveout pu t. a on

output. However, over 50 per cent of the variations in

output are not explained by the explanatory variables.

The LP models used for analysis showed that the

proposed improved farming practice in Bereko produced

higher' net revenue than the TFS. The results have also

shown that incentive prices and credit facilities will

sma11 ho Ider farmers ofof thehe 1 p raise incomes

Bereko considerably. Abundant surplus labour is also

t hroughou t There i sthereali sed a 1 mo s t year.

possibility of increasing net revenue in both the TFS

improved farming practice through effectiveand the

po1icy changes.

3
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5.2 Recommendat ions

5.2.1 Pricing Syste m: There i s need i d e n t i f yto
of setting output prices becauseproper t hemeans

control led f armgate prices forcedhave f armers t o

parallel market wh i chresort that p ubl i cco means

institutions like CRCU can hardly compete effectively
in the marketing system.

Credi t faci J i t ies : Credit facilities should be5.2.2
made available to farmers so that they can employ more

limiting resources whenever capitalof becomest he

farmerswill help increaseThis theirtoscarce.

farmers o fincomes. Since t henotmos t are awa r e

proper means should be encouragedfacilities,credit
it . Extension stafff armers aboutt heeducatet o

should be used for the purpose.

Off-farm act ivi ties: The shou 1 d5.2.3 government
encourage the establishment of small-scale industries

whererura 1 1 abour cou 1 di n t he beexcessareas
utilised. The Party’s (CCM) programme of "Ushirika wa

It (Vi 1lageV i j i j i n iUza1ishaj i Ma 1 i Product ion Co­
operatives) should a 1 so be encouraged. i sThis so

shownbecause ana lysis has that there i s abundan t
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underutilised labour in Bereko division.

5.2.4 Other recommendations

Fa rmi ng pract i ces: admin istratorsandFarmers

s h o u 1 d k e e p farming activities.d a t a Theon

information can be used to:-

(a) build farm data bank in the villages and village
managers can be used effectively for the purpose:

(b) f rom otherass i stance government o rsecure

institutions like banks;

lag behind in improving(c) farmers whowithdeal

their living standards/conditions;

determine strategies when it is required in the(d)

v i 1 1 age.
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5.3 L i mi t at i ons of t he Study and suggestions for

Fu r t her Stud i es

First. Li mi ted d a t a available during t h ewere
farm survey to the extent of necessitating the use of
supplementary data from village governments, DADO e t c

whi ch i n reflectdo t henotmos t truecases

situation of Bereko farmers.

Second. The study included only crop enterprises.

is need to integrate livestock and crops.There

improvement o f1 ookedstudyThird. The a t

incorpora t ing study thet e chno1ogy wi t hou t a on

product ion i n t he who 1 e.commerc i a 1economics of

Improvement of technology can lead to increased output

wh i c hdomes t i ct he needs(cereals) aboveof crops

i sfood should be sold outside. The reimp lies excess
into transportation. and t he1 ook storage.need to

economics of production as a whole. A study should be

look at the matter in depth.done t o

Fourth. Labour A permanent ofresource. source

family 1abour wh i chf rom inc ludes1abour comes

During peak labour demandsrelatives. such landas
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preparation and weeding (as the case with improved

practice), most farmers do seek help from relatives or

ne i ghbours who work w i t hcommuna1 1 y I oca 1 brew.

lunch/dinner as payment. This poses a problem when it

to valuing this labour as a cost of production.come s

1 t farmersa 1 ways possible for r e c a I 1noti s co

exactly what form ofincurred in the local
b r ew; lunch/dinner. The supply and demand of labour in
traditional agriculture is also affected by rainfall.

leisurepub 1 i c hoiidays andof t heseason year,
i sofseasona 1 i ty 1abourpreference. This very

important when it comes to effective labour available

labourregardsfor Iimitat ionsf ormwork. Other as

assumpti on thatTheinclude homogeneity of Iabour.

to duration of work1 abour is homogenous in respect

taken strict lybeefficiency cannotand Iabour as

jobs have not been properly investigatedtrue. Some
bu i1d i ng andf irewood,collection of water,such as

repairs. These do affect available farm labour on one

hand and do provide facilities and amenities critical

factorswe 1 f are. These needlifefami 1y andto

consideration in further studies.

is believedthe data to have producedHowever,

viable source of information on smallholder production

cost was
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to planners and

o t her po1i cy makers in making decisions.prope r
Despite oft he prob 1ems inadequate da t a and
I iini tat ions o f the study presented above . t he
informat ion obtained f rom regress i onthe a n d LP
exercises i s be 1i eved represent at ion o fbe t heto
s i tuat ion in Bereko division. The analytical mode 1 s

flexible enough to be modified usedti s e d o r asare
suit other geographical 1 o c a t ions witht hey toare

The mode I s offeragricultural environment.s imi1 ar
in managing the limitedgood guide to policy makers

increase overall agriculturalin order toresources
product ion.

practices in Bereko division for use
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APPENDIX Al

Bereko division:

f:

8779749S 109

(i) 6.8715596

2

1

Class Internal 
ha

35
28
26
9 
o
n
■->

n

1
2

"0 
140 
208 
99 
28 
34 
40 
46 
26 
58

9.5
12.5
15.5
18.5
21.5
24.5
27.5
30.5

Central value 
xi x;4

Mean Farm Size
*

4.0 
25.0 
64.0 

121.0 
196.0 
239.0 
400.0 
529.0 
676.0 
841.0

140
700 
1664 
1089 
392 
578 
300 
1058
676 
1682

(i i) Std Deviation = 
S.

o
5
8

11
14
17
20
23
26
29

Sf;XiSf. J

749
109

The farmers were divided into two groups. Group A comprised 
all farmers who had farms < 30 ha and group B farmers with 
farms > 30 ha.

Frequency distribution of farm sizes for 
group B farmers

0.5 - 3.5
3.5 - 6.5
6.5
9.5
12.5
15.5
18.5
21.5
24.5
27.5

Sfl

Frequency, 
f;X; fix,’
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2

5.7726036
(iii) Std Error where n = = 109

1.1097895±
(iv) Confidence Interval of mean farm

where to.05Xl 1.982

At 95% probability level, the CI of the mean farm
is

= X,± 2.1996027
= 6.8715596 + 2.2996027

749
109

t2S. X 5.7726036 
10*. 440306

8779
109

+ 2S, fir *

Therefore, it can asserted that with 95% CI that the farms in 
group A lie between 4.6719569 and 9.0711623 ha.

X, + 1.1097895(1.982)

± SELM

SEj

CI,
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(iv) Confidence Interval of the mean farm

where t.05= x2 + = 2.365

At 95% probability level, the CI of the mean farm is
11.589694(2.365)

= 61.83 + 27.409626
Therefore it can be asserted that with 95% CI that the farms in 
group B lie between 34.426374 and 89.239626 ha.

I

SEt.O5

= x2 ±

CI,
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APPENDIX Bl

It;.: Unit Total

ha 9.35 3.204.43 9.54 0.23 ;..2i 3.01 7.0

ha

2. Land use (a) 0.35 0.20 0.0! 7.03.27 0.389.544.48

kg

j

4i:o •J'? (. !.!5 »nnc» i3325.45053.4Tsh 1993.231050

48051.44413 1157.5 40.85053.41993.2

0 01000200300

0500 0 005001000

300 0 0500n 2003003000

68000300 0110923016004350

40.8 41251.41167.6226.4 4110Tshs 1093.2 5863.426750

Income. for 
__ d i v i s i on.

margi n
mode 1

ne t
Bcreko

and 
for

gross 
. farm

1977/88

432
130
302

1
4928
1478
3450

348
104
244

3. Oat pa!
.Total Pr.
.Losses (305)
..'let Prod.
.Farcgate
Price

tiers 
.Packing/ 
Material

525
E7.5
367.5

120
35
84

720
215
594

Suh Total Tshs
6 .Gross

Margin

I. fi" Size
.Cropped 
area

.Fallow area ha 

Gross Output, 
represen tat i ve 
Existing situation:

4. Gross Output Tsh 31050
5. Variable Casts 

.Seeds Tsh 
■Fertiliser r 
.Insecticides " 
.’laiiitaaance 
/Repair 

.Fitld/Cpera-
It

CROPS
Maize Sorghr Pea's F/:i!!e! Peas Scr.f!acer -'.’asior Seed
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Sub total 5100
3. Net Income
(a) To get 7.0 ha OJj shoalJ be added shirk are used for other isee table 4.4)

Losses in the field, transportation, storage etc.t

(b) Depreciation on oi-ploegb. arJ oxen (6 years for eror. arJ 5 years for plough!

7. Overhead Cost
.Depreciation (b| Tshs 
.Medicine (Oxen) 
.Livestock levy

4500
MO
4CC
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APPENDIX B2

It.‘2 'I-it
raill.l

ha 3.35 ?J3 5.5

I. Land use 1 :ihi 5. •3.39

31?

2’252.5 11552 52253Tshs/ka 2$?'?

1709 £9091300Suu Total 115?1990Tsl-s

55233.91020?155:2.56. Gress Margin ICO:.?25057.7Tshs

1. Far- Size
. Cropped area
. i a.iva u r.u

Tshs
Tshs
Tsh- 

455
135.3
315.2

5.6

359
599
503

56?
21

P - • -: 
. ■ >■ ■ w

Sorrhr

33;
309
809

55?
fnn

300

39! 
«0 

1099

kg
!...
A-
h-

Tails

1283./
2995.3

9.9

4. Gross Output
5. Variable Costs 

.i'aintanance 

.Faro Operation 

.Packing .-.aterials

56?
37.5

3. "atrut
.Total
. Losses (3!~!
. Net Production
. Faragate Price

Gross output, and Gross Margin for Bcreko division for 
the preferred crop mix and using existing prices.
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APPENDIX C
Bcreko division:

p •» l R n 2 — - i , f *. * ■■
'• • '» f V V^«* . ...a ■ A.. ......

jf to: si

c

r r- -

Farm enterprise combination - 
1987/88 season

Sa. o: 
ba

67.2

3.2
6.3
.'.2

3.3
3.5

114.4
53.3
53.3
37.2
23.3
40.5

4.0

2.3
3.0
4.3

4.2
0.3
2.3
0.8
6.8

10
10

3
5
7

15.3
•6.5

6.9
3.1
5.1
4.0
9.2

• \ z.
Vi 9.

34.1
8.1

15.4
4.0

73.4

IS
20
13

3.2
5.8
5.8

12.1
5.7
< o . .u

.'Io. of 
farmers

1!.?
3.5
3.5
2.5
4.2
5.9

2.8
3.4
4.0
2.6
3.3

3

3

1. Maize a!?r.e
2. Maize t
3. Maize - Fingerzillet i- Sorghos
4. Maize r Fi.'ge;:i!!e‘. i Ss.'fTJ: 

u Peas
5. ’iaize r Peas
6. Maize 4 Serthu:
7. 1'aize f beans
3. Maize f Peas r beans
9. Maize <■ Feas r Fingernillet
10. Maize e Scrghun r Fingers! 1 let

Sunflower
11. Maize r Sorghca e Feas
12. Maize f Sorgnus r beans
13. Maize r peas e sanfloser
14. Others


