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ABSTRACT

This study was undertaken with the major objectives
of assessing resource availability and resource use by
small-scale farmers in Moshi rural district of lanzania,
with the view to identifying the critical constraints
leading to low farm incomes in the area. In this

an attempt was made to find out whether the
available resources could be re-allocated between-
alternative uses in order to maximize total farm
gross margins.

A sample of 46 farms were surveyed from four
The data were summarizedvillages in the district.

and agregated to form a representative farm model for
The empirical analysis of the input-outputthe area

data included gross margin calculations of the
important farm enterprises, and linear programming
analysis, under the existing and improved technologies.

The results of the survey showed that land was
Farmers were also lackingthe most scarce resource.

important inputs and tools for most of their crop and
livestock activities.

respect,
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indicates that under the existing technology,
farmers in the district were efficiently utilizing the available farm
resources and that there was little potential for increasing farm incomes
through re-organization of the current farms set—up. However, under mixed

through greater intensity in use, improved methods of production, and
raising productivity per unit area or animal. Under all the improved and
mixed technology optimal farm plans, excess labour supply was revealed to
be available in most months of the year on the farms.

It was therefore, concluded and recommended that
government in conjunction with other agricultural
development institutions should strive to improve the

Thesequality and quantity of the extension staff.
institutions should also review the present heavy
export-tax on coffee in order to make the crop more
profitable to farmers.

Research priority should be given to investigations
on the coffee-banana inter-relationships as practiced by
the small-scale farmers in the district.

and improved technology farmers could greatly improve their farm incomes

The results of the fidndings in the empirical analysis,
as well as experience,
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If farmers were to adopt the mixed and improved technologies
optimal farm plans, the findings of the empirical analysis
indicates that such optimal plans would generate excess
labour supply on the small-holder farms which implicitly could
profitably be employed through establishment of off—farm

small scale indust ./es in the villages.activities such as



CHAPTER I

INTRODUCTION

lol An Overview
The Tanzanian Government’s objectives.and

policies towards rural development are well spelt

development plan,
Tanzania (1976-81). Within the over—all strategy
of improving the standard of living of people in

the Government intends to achieve

agricultural production by 1981. The methods

stipulated in the plan for achieving this objective

Government’s development expenditure. This sector
will receive 22.32 per cent of all development

expenditure, Tanzania (1976, P-
to 5.9 -per cent in the previous development plan.

production plans, inadequate investment finance,
and high production costs caused by high prices
for inputs.

Over 90 per cent of food and cash crops in
the country are produced by small-scale farmers
owning between 0.2 to 10 hectares of land,

the rural areas,
a target annual growth rate of 5.1 per cent in

out in the current Five year

a top priority in the

In the Government’s view, the major constraints in

11); as compared

the agricultural sector are: lack of proper
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CBS (1972). In moat developing countries,
the major problems facing small-scale farmers is
low productivity whether measured in yields per

net income to farmers or rates of return
□n investments, Norman (1967, 1972) and De Soerf Welsch

Many other authors and reports have given
similar results. This study intends to contribute
to the general question: "why is the productivity
lower than one could expect?". The study will
focus on the major constraints causing this general

To eliminate severe environmentallow performance.
this study will focus on Moshi Rural
a district with very high agricultural
probably the highest potential in

Tanzania mainland.

1.2 Background

Location1.2.1
Moshi Rural District where this study was

undertaken is one of the four Districts which
comprise Kilimanjaro Region of Tanzania.
Kilimanjaro Region is one of the eighteen Regions in

It is located in the Northern-Tanzania mainland.
Eastern part of the country and borders the Republic
of Kenya to the north, Tanga Region to the south,

Moshi Rural Districtand Arusha Region to the west.

(1974).

' potential,

Tanzania,

factors,
District,

hectare,
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the southern slopes of Mt Kilimanj aro. The
area of 3083 square Kilometres

total area.

Io2o2 Rainfall and Altitude

The rainfall distribution pattern in the
district can be divided into two major belts
depending on altitude on the slopes of the moun­
tain. The high potential Coffee-Bananas belt

has an annual mean
rainfall of 1663 millimetres, with a range of

The
second belt is-the drier Maize/Beans belt (altitude
900-1000 metres), which has a mean annual rainfall
of 852 millimetres with a range of 700-1000
millimetres (Appendices Al.2) theIn general,
combined altitude of the two belts varies from 900
metres to 1800 metres above sea-level. The
Isohyets map (Appendix Al.3) indicates rainfall

Figure 1.1distribution throughout the District.
shows that the district has a clear bimodal rainfall
pattern with major rainfall peaks in the months of

the month of November The short
enough to grow a beans crop.rains are

District covers an

is located centrally in Kilimanjaro Region, on

April and May (the long rains) and a second peak in 
(the short rains).

(altitude 1000-1800 metres),

which is 23 per cent of the Region*s

1450-1850 millimetres, (Appendix Al.l).
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1.2.3 Soils and Topography

The soils and topography of the district have
Generally,

in the
near the forest reserves on the

slopes of mountain Kilimanjaro. The soils patterns
are complex and developed on a wide range of parent
materials of volcanic origin. They are silty clay
loams and vary from dark brown to dark red brown in

They are deep, freely drained soils with acolour.
high potential for a wide range of crops. The soils
also form a succession of climo—sequences radiating

D’Hoore’s (1964) and Anderson,from the mountain,
(1968).

1.2.4 Natural Veaetation

The farm land occupies as described earlier
area* on the slopes of mountain Kilimanjaroan

which varies in altitude from 800 metres around
Moshi town up to 1800 metres near the forest reserves.
The natural conditions over this range of altitude

scattered tree grasslands, woodlands, bushlands up
to tropical rain forests (see Greenway, (1965)' )•
However, due to the very intensive cultivation and
growing of food and cash crops, the natural

covers all vegetation segments from grasslands,

been well described by Anderson (1968). 
the topography varies from slopes of 0° 
lower plains to 60°
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vegetation can hardly be found anymore in the
district or even in Kilimanjaro region as e whole.

1.2-5 Demographic factors
The high potential Coffee-Bananas belt

between altitudes of 1DD0 to 15DD metres is among
the most densely populated areas in Tanzania mainland.
It has

The 1967 population census showssquare kilometre.

cent per annum, (Table 1) as compared to a national
average growth rate of 2.7 per cent per annum.

These simple figures do not show the real
dynamics behind them.
that in a period of '20 years time, before the end
of the century, the population in the district will

Such a situation is bound to bringhave doubled.
tremandous pressure to the district as expansion
to higher altitudes or to the lower drier plains

With alreadyis only possible on a limited scale.
6DD persons per souare kilometre, only maximum
efforts can avaoid an “explosion".

The administrative system1.2.6
The administrative history of the Chagga tribe

which dominates the district has been described
by Dundas (1924) and Stahl (1965). At the beginning

a population density of about 6DB persons per..

a population growth rate for the district of 3.5 per

The 3.5% growth rate means
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of the nineteenth century there were over 100
By 1B99 this numberindividual political units.

Thehad been reduced to 37 and by 1961 to 15.
Chiefdoms under their hereditary chiefs remained
the units of government on the mountain until 1962-
The great change came in 1962 when the newly elected
Kilimanjaro District Council absorbed the old Chagga

abolished the hereditary chieftainship and
Further changesbecame the single local authority-

came in 1972 with the legislation of the Villages
Registration Act, which set up elected village
governments as the basis of the administrative system

The smallest administrative unitin the rural areas.
is the well known Tanzanian "ten cell unit" headed by
an elected leader.
political organization at "grass roots’1 level.
village households are divided into groups of between
ID - 15 with one elected leader called a "Ten cell
leader-’’" These units facilitate the organization
of self-help schemes and form the basis of party

Jn farm managementorganization in the country.
investigations, the units form an excellent
sampling frame, also used for sampling and data
collection in this study.

councilp

These units are basically a
In a
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In fra structure and Social Services1.2.7

It is well connected to other partsthe mountain*
of the country by
and an International airport. Radiating from the
town to the villages is a number of feeder roads.
Education i.s widely spread in the district and nearly
all children are enrolled in primary schools.
Health services include a network of hospitals, health

Medical care is a freecentres and dispensaries.
Generally, infrastructure andservice for all people.

social services including a well organized banking
service are quite adequate in the area as compared to
other parts of the country.

Land Tenure System

Agriculture remains the major industry in the
district with coffee production being the most

Land ownership is still underimportant cash crop.
There arethe traditional customs of inheritance.

Ide have to distinguish between twono title deeds.
types of holdings owned by most families in the
district.

The "Kihamba” Land(a)
This is a family holding found on the high

potential highlands where permanent crops Coffee-
Bananas are grown interplanted and permanent houses,

i-’ioshi town which is the administrative centre 
for the district is situated on the lower slopes of

a network of roads, railways,
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both traditional and modern are built, (see figures
2 to 4)o Livestock are also kept on the "Kihamba"
land to supplement crops. One or two cattle

few sheep and or goats are kept and
Beck (19G1) reported that an averagestall-fed.

size of a "Kihamba" plot per family was about 3.2
acres (1.3 hectares). This is contrary to the
present survey results of 1.74 hectares (see chapter V).

(b) The "Shamba1’ land
To supplement the "Kahamba" plot families own

a "Shamba" plot on the less potential drier lower areas
of the mountain slopes.

Figure 2: Typical Coffee-Banana "Kihamba" 
holding with the two crops interplanted.

r -i

'Y\ '

fc n -7—L...X \uono 4.CUU/p
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Figure 3:
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This "shamba" holding ia used in the long rains period
G-iarch - June) for growing annual crops mainly maize

The plot also supplies grass as fodderand beans.
The average distance between the twofor livestock.

types of holdings owned by a family could be up to
B - 10 kilometres. Interested readers on Chagga land
tenure system may refer to Hutchinson C1974).

The Agricultural Production System1.3
The main crops in the area are coffee

Coffeeinterplanted with bananas, maize and beans.
was introduced by German missionaries at the

Real coffee expansionbeginning of this century.
started after world war II, and since then, farmers
have regarded coffee as an important enterprise in

Bananas and coffee aretheir farming system.
The relationship between coffee andinterplanted.

banana crops which are interolanted remains open
to further research. The Coffee Research Station
at Lyamungu, 2D kilometres from Moshi town, established
in the early 1930s, has concentrated its research
efforts on agronomy aspects of coffee production in

The important aspects of Coffee-Banenas
intercropping on small-holder farms has received very
little attention.

pure stands.
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The few research reports in this direction by
Hitchell (1963), Robinson (1961) and Menn (1967),

coffee potential yieldsshow that bananas depress
due to nnmppt-ition fnr wp.tpr and nutrients between
the two crops. But this does not answer the
question whether the total benefit of mixed crapping

given
the shortage of land in most of the small-holder

Theoretically it is thinkable that there
is a level of interplanting where the small farmers
maximize returns per unit of land avoiding also a
too high risk. small-farmer has to have
enough banana stools to satisfy subsistence require­
ments throughout the year, there is an urgent need
for understanding the compromise level of Coffee-
Banana mixtures on small farms before any prediction
about coffee supply can be made.

It-'will be noted that yields per hectare for
Formost crops on small-holder farms are low.

example coffee, as illustrated by table 2, shows
that in small farms the coffee yields are only

third of the yields achieved on estates.one

The data available for banana-yields on small-'
The yieldsfarms are confusing and unreliable.

per hectare estimated by three studies in

f arms o

is not higher for the small-scale farmers,

If a
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Table 2: COFFEE PRODUCTION AND YIELDS IN KILOGRAMMES

YEAR SMALL-HOLDERS COFFEE ESTATES

1966/67 8535 352 14825282
1967/6B 8449 349 2403 674
1968/69 51447804 1443322
1969/70 5626 232 2608 732
1970/71 5754 238 5647 1640
1971/72 45811055 2967 832
1972/73 447 496210B1B 1392
1973/74 4420 183 2843 798
1974/75 44310738 3587 1006
1975/76 49812053 3770 1057

Source ‘

NB:

PER HECTARE ON SMALL-HOLDER FARMS AS COMPARED
TO THOSE FROM ESTATES IN NOSHI RURAL DISTRICT 

(CLEAN COFFEE)

Coffee yields per hectare on 
small-farms are about 30% of 
the yields per hectare achieved 
on coffee estates.

Total 
Prodn. 
(Tonnes)

Yield
KG/Ha

Total 
Prodn. 
(Tonnes)

Yield
KG/Ha

Coffee Authority of Tanzania, 
Work Plan for 1978/79
Moshi District Office. .
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the district, viz Sykes (1959), Beck (1961) and

Resource Assessment and Land Use PlanningBureau of
(BRALUP) (1969) differ by a very wide margin. These
estimates range from 289 bunches per hectare per
year to 1883 bunches, or 4 to 28 tons per hectare
assuming an average weight of 15 kg per bunch.
Unreliable as these figures are, the average yields
are still comparable to those provided by Acland
(1971) for pure banana stands in East Africa
which range from 15-20 tons per hectare. He also
estimates that given good husbandry, the yields are
as high as 38-50 tons per hectare. As reported
later in this survey, the banana yields per
hectare average 9 tons.

Maize which is the second major food crop in
the farming system is usually interplanted with
other crops mainly beans. The estimated yields per
hectare by the agricultural extension staff in the
district is 14 bags (90 kg) per hectare as compared
to potential yields of 25 bags (90 kg) perover
hectare.

Livestock also plays an important role in the
The livestock census carried outfarming system.

.in 1978 (Table 3) indicates the number and types
of livestock in the district.
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TYPE AND LIVESTOCK NUMBERS IN MOSHITable 3:
RURAL DISTRICT.

TYPE NUMBER

Cattle 903U3
Goats 7L721
Sheep L333«t
Pigs 19575
Poultry 15^0^9

Source:

The census indicated that the cattle population is
composed of 25 per cent up graded dairy cattle, and
75 per cent local zebus kept in the coffee-banana

Surveys done by Zalla (1972/73)belt of the district.
indicated that 6C - -70 per cent of the coffee-banana
small"holders owned cattle and 13 per cent of these
were up graded breeds.

The Importance of the Coffee-Banana zone in the1.4
national economy

The coffee-banana zones includes among others,
Arusha and Kilimanjaro regions in the northern parts

Tanzania’s annual economic growth inof Tanzania.

Tanzania, Ministry of Agriculture, 
Veterinary Department, Livestock Census, 
Moshi 1978.
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real terms between 1971 - 1975 periods averaged 4.B
(1976 p.5). During

the same period monetary Gross Domestic Product
grew at 4.5 per cent per annum, while subsistence
Gross Domestic product (i.e. non-monetary agriculture)

Thegrew at the rate of 3.5 per cent per annum.
importance of this zone lies in the fact that it is a
major coffee producer in the country, and also a major

□ver the lastbanana producer which is a food crop.
14 years£ coffee cash crop accounted for over 16
per cent of the country’s export earnings, (Table 4).
During the coffee boom periods of 1976 and 1977, coffee’s
contribution to the nation's export earnings rose to over

In terms of33 per cent and 4G per cent respectively.
total coffee production, for the last 10 years, the small­
holder farmers in Moshi District have contributed well
over 10 per cent of the total national coffee output
(see appendix A1.4).

Bananas on the other hand is an important food crop.
It is consumed as
the total population in the country, Mbilinyi and
t-iascarenhas (1969). fruit is also
consumed while ripe by majority of the people in the country.
Available figures both in the district and the nation are

per cent per annum, Tanzania,

a staple food for about ID per cent of

□anana as a

es a
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CONTRIBUTION OF COFFEE TO TANZANIA’STable 4 s
FOREIGN EXCHANGE EARNINGS.

(FILLIONS OF T. SHILLINGS).

(4)(1) (3)(2)

PERIOD
(3) As A % OF (2)

14.6619 64 1506.5 221.0

12e641965 171.81353.6

16.84302.71966 1797.1

13.911967 238.81715.8

16.28265.11968 1628.1

15.56257.11969 1652.1

18.921649.5 312.21970

227 = 4 13.261711.41971

17.58383.02179.51972

49 5c 3 20s542410.61973

14. 192643.2 375.11974

18.65483.02589.31975

1232.73352.9 33.291976

41.104513.6 1357-21977

Source:

fairly inconsistent and differ from source to scarce
The lack nfin different- ministries- reliable

data an the crop is also caused by leak of a merket-
This problem is furthering organization for bananas.

TOTAL EXPORT 
RECEIPTS

COFFEE EXPORT 
RECEIPTS

Tanzania, Sank of Tanzania, 
Economic Bulletin - Economic and Operations 
Report, June 1978, P. 77.
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aggravated by inadequate research both technical and
However, inspite of alleconomic on the banana crop.

these bottlenecks, Kilimanjaro area remains one
of the major banana producing areas in the countrys
Besides being a staple food crop, bananas are

and also they
form a source of cash income to the small-scale

Hbilinyi and Mascarenhas (1969) showed
that bananas from Kilimanjaro area are marketed

distance of more than 600 kilometres away.

Framework of this study.1.5
This introductory chapter has dwelt briefly

on the physical and economic base of Moshi Rural
The next two chapters will discuss the

and related literature.
Chapter IV discussesreview to this study.

research methodology employed and the theoretical
The fifth and sixth chapters present thebase.

survey results and empirical analysis respectively.
The last two chapters discuss the results and

important conclusions and recommendationsdraw
to policy.

farmerso

District.
objectives,

used for brewing local beer "mbege"

problems,

by local traders in Dar-es-Salaam markets a
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CHAPTER II

THE PROBLEM AND OBJECTIVES OF THE STUDY

Problem formulation2O1

that Moshi Rural District has experienced two major
serious obstacle to growth in

agricultural development. These are:

(a) High population pressure on land
because of high population growth rates and limited

serious land shortages forland reserves leading to
further agricultural expansion.

(b) The crop yields on most of the small-
scale farms are very low compared to those possible

(tabic 5).
coffee yields on small farms are 25-50 per cent
lower than the potential yields achieved on larger

Low outputs per unit of land are the mainfarms.
factors for low farm incomes and thus few (if any)
farmers can accumulate savings to provide or
increase their working capital to purchase seasonal
farm inputs or equipment

As yields are the main determinants for the
economic performance in trie farms.
’•what are the main causes responsible for this low

with improved practices, For example,

problems which set a

the question arises.

From the introductory chapter, it is evident
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Table 5:

HUSBANDRY PRACTICES.

COFFEE/BANANAS COFFEECOFFEE 1.20.35
(INTERPLANTED) 15-40BANANASBANANAS 8^10

MAIZEMAIZE 0.75 2.7

BEANS BEANS 1.10.58

MAIZE/FINGERMILLETS MAIZE 0.40

CINTERPLANTED) FINGERMILLETS 1.2FINGERMILLETS 0.67

Source:

yields levels?" During the field.work, extension
officers questioned gave the following reasons:

(a) Inadequate use of fertilizers especially
farm yard manure because of the work
involved and expense in getting it to the

OUTPUT UNDER EXISTING 
PRODUCTION METHODS 
(TONS/Ha-)

MAIZE/BEANS 
(INTERCROPPED)

CROP/CROP 
MIXTURES

AVERAGE YIELDS (TONNES PER HECTARE) 
OF CROPS OPJ SMALL-HOLDER FARMS - 4 
YEARS AVERAGE 1974 - 78; COMPARED TO 
POTENTIAL YIELDS USING IMPROVED CROP

OUTPUT UNDER 
IMPROVED HUSBANDRY 
PRACTICES (PURE 
STANDS) (TONS/Ha.)

f arms.

Tanzania, Ministry of Agriculture 
Annual Reports, 1974 - 1978

. Moshi District.
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(b) The crop husbandry is generally poor
because of unorganized intercroppings,
poor plant populations per unit of land,
and inadequate soil conservation measures5

(c) Most of the coffee trees in the district

improper husbandry.

Cd) Lack of adequate control of crop pests
and diseases particulary coffee berry
disease (CBD) on coffee.

If these points are valid and no other con­
straints are given, then the main problem in this
district during the next decade would be:

To improve with all possible efforts the crop
and livestock husbandry simultaneously with “an
increase in the farming intensity.

return is higher than the necessary efforts,
and therefore a detailed analysis of the
situation can help to find the right policy.

are very old and unproductive due to

However, small-scale farmers will only improve
their methods of production, if the economic
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2.2 The objectives of the study

This study attempts to contribute to the
understanding of the constraints facing the small­
holders towards their efforts to raise agricultural
production and hence standards of living. The
study has been undertaken with the following broad
objectives:

(a) To assess resource availability and

of Kilimanjaro region in Tanzania, and to identify
the critical constraints forcing low farm incomes
in the area.

Attempt to find out whether the available(b)
labour and workingresources on the farm viz: land,

capital can be re-allocated between alternative uses
to maximize total farm gross margins.

Within the above framework of objectives, an
attempt will be made to answer the following three

(a) Of what magnitude are the economic
returns provided by the present enterprises?

’ Cb)' Are there specific enterprise inter­
relationships that must be seriously considered?

What economic inefficiencies,(c)
the allocation of farm resources suggest opportunities
for increased farm incomes? Or in other words, are
the farmers efficient but still poor?

resource use by small-scale farmers in Moshi district

if any, in
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2.3 The scope and limitations of ths study
Kilimanjaro region is a large region

spatially covering over 13,DDD square kilometers.

Pare, Hai and Noshi districts respectively.
In such a large area, the soils, rainfall, topography
and types of crops grown differ in relation to climate.

high potential areas on the slopes of
Kilimanjaro and Pare mountains specialize in the growing

Thefruits and dairying.
drier and less potential lowland areas grow irrigated

i his study has beer.sorghum and maize.
sample of farmers in Moshi district only.restricted to a

It was not possible to cover all the coffee-bananas
holders in all the four districts within the region due

It is realizedtime and manpower.
that such a complete study, covering the whole of
Kilimanjaro region, would have been extremely.useful to
regional planners in formulating development plans*

the data presented in the.analysis was collected
from a sample of four villages in Moshi rural district.
It is hoped that this analysis as an example will indicate
some general relationships which are valid in other districts
and the region as

It is composed of four administrative districts,

paddy.

e wholec

viz Rambo,

bananas, vegetables,

Howeverg

of coffee.

The highlands.

cotton,

to limited resources,
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CHAPTER III

RELATED LITERATURE REVIEW

3d Farm management investigations on
peas ant farms in Tanzania.

The position as regards economics research on
peasant farms in Tanzania is probably well summarised
by the comments made by Livingstone (1971) when he said:

Livingstone (1971, p. 1).

The earliest investigations on the economics of
peasant agriculture in the country were undertaken
through the cooperation of the ministry of agriculture
end the then Tanganyika unit of the then East African

It was a joint surveyStatistical Bureau in 1950.
The data collected for the firstin several districts.

time 'were- on details of acreages, and yields of main
crops grown and either sold or consumed by the African
population, Brass (1957). The next effort in the second
part of the 1950s tried' to improve agricultural statistics
through a series?of pilot surveys. Three districts were
chosen ond one crop was examined in each district.

Recent examination of annual reports of 
various Government research stations in 
Tanzania show that virtually no work is 
being done on crucial aspects such as 
farming systems, crop economics, rates 
of return on different crops, marketing 
bottlenecks and problems------, and
agricultural projects are not researched 
into integrated development schemes.
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The first economic survey involving the
coll Action of data geared to the development of
farming systems was attempted by Beck (i960 - 61)
on the slopes of mountain Kilimanjaro. His survey
was an attempt to describe the existing farming
system in the area, rather than a planning

Theexercise for small-holder farm improvements.
survey was later followed by a series of Farm Management
surveys carried out by a number of academic researchers
in different parts of the country, Ruthenburg (196B).
These academicians collected farm management data for
ten case studies and made analyses using production

Studies aimed at planning for peasant farm
improvements in the country were pioneered by
Collinson/ (1962 - 65). He conducted a series of

Thesurveys in Sukumeland in Western Tanzania.
major interest in these investigations was to

He attempted to identify productionwide arsa
gathering input/output data for the

construction of simple farm models and formulating

functions,.

improve the quality of the extension advice over a

constraints,
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criteria for farmer’s ability to use advice and
credit Programme planning analytical techniques
were used on the data. His work was an excellent

. approach to peasant
farm improvements, using research station and
peasant farm survey data, and forms the only
example in the country of an attempt to improve
general extension advice through farm management
investigation techniques.

Feldman (1969) went
applied a modified linear programming (separable
programming) analytical approach when he was
investigating scale effects on tobacco production

Both studies by Collinson and Feldman provided
quantitative analyses on peasant agriculture
farming systems.

A series of farm management studies carried
out later have mainly concentrated on single
enterprise approach to small-holder agricultural

Mbilinyi (1968) and many others.
number of theses and special- projects carried by
students and staff at the Faculty of Agriculture

problems,

a step further and

on peasant farms in Iringa district of Tanzania.

for example -Westergaard, (1968),

example of a well integrated

Additionally a
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various aspects- Howevei’. the main erriohasis has been
put on single enterprises, neglecting the factors forcing
the peasants to run the present farminn =y^t=ms with =

wide range of intercroppings end enterprise diversifications.

The present study is intended to follow a systems
approach using Linser Programming as a tool in the
economic analysis of the small-holder coffee-banana farming

• system in Hoshi rural district of Tanzania.

3.2 Linear Programming Applications to Agriculture

Linear programming as
problems began with defence application in world war II
and now it has progressed to a point where it is an
essential tool in business planning including agriculture.
The technique i.ns applied tc solve r».m prohl=!’!S early

(11’5-:? esc the first break through inas 1?53so
end sines- that time many models havepractical use,

been constructed to work out possible farm improvements
in complex cases.

linear programming as a planning technique
at research level hus proved to be remarkably flexible
when applied to
□nd problems.

Heady,

a whole range of f arming situations

Morogoro have provided extremely good information on

a management tool to solve

see Ueinschenl; (15SL) and Reisch Cl97-3)c
In general,
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In East Africa, the application cf the
technique to peasant agriculture has been quite
recent®. Clayton, (1961 - 62) pioneered the use of
this tuul in identifying ths main constraints on
small forms in h.'yeri district of Kenya. He
programmed small-farms of the sizes A - 9 acres
(1oG2 - 3.6 hectares). Clayton's findings are still
valid and have shown- how constraints in peasant
agriculture can be identified by using the linear

He was able to show thatprogramming tool
labour bottlenecks in the f’Jyeri farms influenced
ths production of major cash crops which included

tea and pyrethrum. Although the study
the findings

are also of interest in the context of the Moshi
There arerural district forming situation.

im:"rtnnt similarities between these two districts.
uotii face the problems cf high population pressure

similar crops and the farmon land, farmers grew
ihe optimal solutions obtained

provided useful guidance to extension officers in
advising small-holder farmers in f’Jyeri district.

sizes uro small.
by Clayton, [although

by his professional colleagues, Evans
they have often been critized 

(1965)] ,

coffeef
was done under-different objectives,
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Heyer (1966) also applied ths tool to
smnll-farm problems in Hachakos district of Kenya.
She was interested in identifying farm operations
distinctions, and the problems of uncertainty using

She showed thatvariable resource programming.
farmers were rational not to pay more attention
to cotton growing in the area, which was contrary
to the instructions of the Ministry of Agriculture
extension officers. However, this study may not
be quite relevant to the Moshi district situation
because climatically and ecologically the two
districts are very different.

Hall (1970) used a variant of the basic
linear programming technique (Dynamic Linear
Programming) to small-scale farms in the coffee­
bananas zone of Buganda region in Uganda. Hall
was attempting a regional planning exercise,
though he included micro-models aimed at planning

representative small-holder farm in the zone.a
He was able to conclude that in areas where farmers
grow permanent crops like coffee and bananas,
optimal farm plans which suggest changes to a
different system, may require a considerable span
of time to achieve the suggested changas. Hall’s
study is of considerable interest in the context
of Moshi rural district because the farming systems
in both areas ere identical. In both cases,
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small-holders interplant coffee with bananas.
The- author also attempted to compare the single
period to multi-period L P technique approaches

ming system, and
concluded that the single period approach implici­
tly ignores establishment costs of the mature

The optimal plans obtained under such ancrops.
approach may not be optimal when these costs
are considered. Thus if the extension staff were
to dessiminate advice to farmers based on the
single period approach, such advice would be
seriously misleading or at least sub-optimal. It
is realised that the dynamic linear programming
approach to planning farm improvements in the
coffee-banana farming system provides more realistic
and meaningful results.

the single period approach shall be employed
in the analysis inspite of its weaknesses. The
approach has been unavoidable in this context

(1973),Low (1974), Ateng (1977) have applied the
L P technique in identifying various small—holder
problems and constraints 'in many parts of Africa.
All these evidence leads to the effect that L P

co planning the coffee-banana fai

Various authors, Odero-Ogwel (1974), Norman

due to constraints of time, finance and manpower.

However, in the present
study,
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agriculture is becoming popular and gaining
importance in planning for agricultural improve­
ments in these farms both in Africa and else­
where o

as a tool for economic analysis in small-holder
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CHAPTER IV

METHODOLOGY

4.1 District survey

Farm level surveys were carried out in Moshi
rural district of Kilimanjaro region in Tanzania.
Two improtant criteria led to the selection of
this particular district among the others in the
region.

These were:
(a) Administratively, the district is the

oldest among the other four and therefore past
records were available.

The area in this district is fairly(b)
. homogeneous ecologically and the farmers have similar

traditions, experiences and productioncustoms-,
techniques.

Sample selection4.2

A multistage random sampling method was .
employed in this study (two stage sampling method).
Moshi rural district is composed of four divisions
and a total of 114 registered villages. The first .
task was to sample one village randomly from a
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list of all the villages in every division.
Therefore in total, four villages were samnled

The list was taken tofrom the whole district.
he accurate because all the villages have been
registered with the Ministry of Cooperatives in
the district as multi-purpose cooperative entities.

The second and final sampling stage was to
sample randomly farmers from each of the four

Each of the four villagesbenchmark villages.
and a list of all the "Ten-cell leaders"

From each list,was obtained and checked for accuracy.
"Ten cell unit" was randomly sampled and all theone

Thefarmers in this particular unit were interviewed.
numbers of farmers contacted in the villages are given
in table 6.

FARMER’S PARTICIPATION I.M THE SAMPLETable 5:

i.iCSHX RURAL DISTRICT.AREA.

VILLAGEWARDDIVISION

KDRINI SOUTHMBOKDMU 12 9HAI EAST
KGKIRIEHAMS AVUN3D EAST 12 12
RDSHOKILEMAVUN3D WEST 13 13

nlBGSHD |/TMF\T 
I 1XIWU* JLHAI CENTRAL 13 12

!TOTAL 50 4£

Survey DataSource:

T
i

NUMBER Or
ACTUAL
FARMERS WHO
COOPERATED

NUMBER OF
SAMPLED
FARMERS

was visited,
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4.3 Questionnaire design

The questionnaire was designed and tested in
the sample area before the actual survey was started.
Various ammendments were made where shortfalls in

The actual farm level surveydesign were detected.

It was a
single visit survey carried out at the end of crop

The data used in this study washarvesting period.
collected from a sample size of LG farmers in the

It should be noted that in the tables derived
from the tabulations of the questionnaires as revealed
in the next chapter, the percentages totals frequently
do not add up to 1OD.D0 due to rounding off of figures.
she actual questionnaire used in the farm data collection
is reproduced in appendices A2.1 to A2.21.

Limitations of the data

The data from the survey area was collected in a
The time spent interviewingperiod of three months.

Data collected by this method should be’measurements.
treated with caution.

district.

a farmer varied from two to three hours including plot

completed at the end of February, 1975.
was started towards the end of December, 197S and
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The reliability of such data is limited due
to the fact that a researcher depends heavily

These weaknesses of dataon the farmer’s memory.
reliability and quality have been wall documented

(1968) and Moris (1970).by Hassel and Johnson,

Surveying small-holder farms presents
further problems of measurements, mainly farm

These problemsfarm outputs and farm inputs.
number of authors for

some "crude"for the purpose of this study ?

The data for farm outputsmethods were employed.
but were also counter­depended on farmer’s memory,

checked through discussions with the extension
Farmofficers of the ministry of agriculture.

■It was

assumed that whenever a farmer purchases farm

This assumption may not
hold true because rarely do small-holder farmers
apply recommended amounts of inputs on their farms.
This could be due to problems of risks and uncer-

One single visit survey cannot detect thetainty.
use of farm inputs. Thus weak as this assumption
was, it had to be used due to constraints of time.

data collected in a single visit
survey with single season under

input data presented more problems.

However,

Further more,

sizes,

inputs he or she uses the purchased amounts on the

and Otim (1978)O
have also been cited by a 
example Collinson, (1972),
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reflect specific climatic conditions prevailing

planning as "data with the highest probability" for the
next season is of-course limited since we know that
climatic conditions change.

^5 Definitions used in the study
The term "small-scale" farmers in the present context

refers to peasant farmers in Tanzania mainland who own less
than 10 hectares of land.

Existing technology was defined as the practice of
mixed cropping and traditional livestock production under
the indigeneous technological, sociological and economic

Thisconditions of the farmers in Moshi rural district.
is a suitable starting point for planning a farm since
it is logically a purely short term situation presented
by the existing pattern of fixed resources, enterprises

ihe data in this case was obtained fromand techniques
area farm sample surveys in the district.

On the other hand, improved technology was defined

which incorporates the adequate'use of purchased
agricultural inputs and animal husbandry in accordance ■
with research recommendations for the particular area.
This is an important consideration in peasant farm
planning since it seeks to find out what happens when

study.

as the practice of monocropping and Livestock production

during the particular season in question.. Their use in
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further developments are incorporated in the planning
process by adding new resources or by cutting down on
the existing ones through the incorporation of new
techniques or by considering fresh lines of production.
Data for this technology was obtained from a small
number of large scale farmers and local research

All monetary calculationsstations in the district.
and

the weights calculations ere in kilogrammes and metric
tons unless stated otherwise.

Analytic al Techniques Applied.^6

4.Ge1 Gross margin analysis
Farm planning and budgeting is a method of

research for analysing the probable effects on
costs and returns of the various alternative systems

its primary purpose is to improve the
□thsrorganization and operations cf the farm

than the heuristic approach based on the farmer's
one basic approach to the farm

planning problem has been the gross margin analysis.
In calculations of gross margins, data were derived

and input-output quantities of the .
The gross margin (GF.)various competing enterprises.

is the difference between the revenue and the variable
costs of inputs. this can be

<19G5)o

prices,

presented in this study ere in Tanzanian shillings,

In notation form,

for yields,

own judgements,

of enterprise combination cr resource use, Yung.



39

presented as follows:

< j = ... . ,m).- Uij 1,2,3,

Whore:

is the number of enterprises.m

Uij

I he results of the gross margin calculations for a
representative farm model in the survey area are shown

for-two enterprises under the
The data for these calculationsexisting technology.

For planning purposes, gross margin calculations
were also made using secondary data for the enterprises
in the farming system. The
gross margins under this criteria were considered in the
planning as being "Improved technology”.

Since it was not convenient to include all the gross
margins calculations for all the enterprises in this
chapter, the enterprises under both
technologies have been put as examples only. The rest

II .J

Aj

p.
J

If.J jth

X.p, J j

is the yield in tons or kg per unit of 
enterprise.
is the price of the product per ton or 
per kg.

is the Gross margin per unit (hectares, dairy cow etc.) for the j^h enterprise.

were computed from the survey data sheets.

is the input variable cost per unit of 
enterprise j; for i = 1,2,3, .....,n) 
where n is the number of inputs.



of the gross margin calculations fcr the other
Enterprises in the farming system for both technologies
are indicated in appendices A3.1 to A3.7.

of the contribution of each enterprise to the fixed costs
Thus the gross margin analyses ereand to the profit.

used as guidelines to the selection of enterprises.
L'hen using this technioue, gruss margin figures’for
different enterprises are compared in order to substitute
enterprises with high gross margins for those with low

It is an informal technique, in the sense that itonesc

Gross
margins analyses make comparisons uf enterprises to

Thedetermine the weaknesses of the farm organization.
major drawbacks of this farm planning approach are:

these cannot easily be handled in a gross margin

(b) Peasant farms organizations are fairly complex,
and this implicitly forces planners to take care of many

subsistence
requirements etc.r which as noted in section (a) above­
may not be possible.

analyses the financial position of the farme

planning.
in a farm,
If several constraints are limiting the possible production

a measurementTherefore the gross margin gives us

constraints ouch as different work seasons.
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(c) Data collected by peasant farm surveys
as discussed earlier in this text, need to be
taken with caution .
farm plans developed using such data has I — —lu uc

tested. This exercise may be possible with gross
margin analysis, but requires greater efforts
than would be the case when using any linear
programming planning approach.

Therefore, gross margin analysis approach
to farm planning has a limited and servesuse
only as a rough initial guide.

Linear programming model4.6.2

While gross margin planning is an informal
linear programming technique is for

It represents a system-many reasons more formal.
atic method of determining mathematically the
most desirable course of action for optimum results
It is a valuable tool in solving problems of
enterprise combinations for income maximization.
The following brief description is mostly based
on Heady and Candler, (1958). The linear
programming models of the following notations’were
used as analytical tool to explore the possibilities
of optimizing farm organizations. The general
form is:

technique-•

Therefore, the stability of
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(1) Maximize:
Z

(2) .«.,m)
j =

(3) 0Xj

Relation (1) is the criterion equation or objective
In this case it is to maximize the valuefunction.

andZ which is related by a linear function to
the level of activities Xj.

Relation (2) determines the feasability limits for
as determined by each availableXjeach activity

The linear input-output relationsbi.resource

Relation (3) is to exclude the possibility of
solutionnegative levels of activities in theXj

For the purpose of this analysis:

Z = Total Gross margin from the plan of the farm*
Xj= Crop or Livestock unit activities.

or Variable costs

subject to: 
n

cr

Cj = Gross margin, Unit price, 
from the j activity.

c.x.1j =1
( j’ = 1.2.3 , n)

( i = 1,2,3, ,.

are a i j•s.
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th
the

bi = Resource supplies available on the farm.
Non-negativity restriction on the farm.

Resource restrictions and activities
In order to be able to use this analytical
four types of data are required:

(a) Resource constraints: These include
and subsistence constraints.capital,

The working capital constraint was the amount of
cash spent on inputs during the plan period. Land
and labour constraints were the data for a

4.6.3. Subsistenceas discussed under section

constraints were also included to cater for the

reality in peasant -farms

(b) Activities: most of the possible crops
and livestock in the farming system were included
in the present analysis.

(c) Production coefficients: These
specified inputs required per unit of activity. They

Similar coefficients were used for the outputs from

The objective function:(d) This was
expressed in quantitative terms and for this analysis, 

**

various enterprises©

tool,

representative or. average farm in the sample area

were the mean data from the surveyed farms.

aij = The technical coefficients indicating the 
quantity of i^^ resource needed for the 
production of one unit of the activity.

land, labour,



it was the maximization of total farm gross margins
from ths representative farm in the samole area.

'\.GD2^2

C1971, 16U) wrote that all linearP-
programming studies suffer from the major weaknesses
which are based on assumptions which are inherent
in the technique itself. According to Yang, and
other authors the following paints are to be taken
into account:

(D That the physical requirements of each production
Thus iffactor per unit of farm enterprise is fixed.

one hectare of maize production requires 10 man-days
10 hectares of the crop will require 100 man­

in short, this assumption implies that thedays.
production function is linear with constant returns to

The main criti-□cale and static production coefficients.
cism with this assumption is that constant returns to
scale will not hold; over wide ranges due to the concepts
of diminishing marginal returns and economies of scale.

Major assumptions in the linear programming 
model.

Yang,

of labour,
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(2)
machinery and the farm enterprises are divisible
and additive in order to achieve the goal of
maximization. 0.5 hectares offor example,
beans may be grown and 1000 litres of milk may be
produced to achieve the highest possible income.
Criticisms of this assumption are valid and in
real life there are problems of indivisible units
such as machinery, buildings and cows. But many

(1972) ) have shown thatresearchers (e.g. Mukhebi,

situation (either one cow or none) can easily solve
these problems.

That each farm enterprise is independent of the(3)
others end the selection of one does not necessitate

For instance maize canthe selection of the other.
be grown without requiring the simultaneous adoption
of a legume, and maize can be grown without the
raising of pigs.

of enterprises on the farm. This criticism is not
fully justified because proper construction of the

computer programmes with the mixed integer versions
(bound and branch techniques) allow a straight

matrix can incorporate all these aspects easily.
Boegemann, (1975).

This assumption ignores the e complimentarity and supplimentarity interrelationships

an adjustment of the theoretical plan to the real

Furthermore, the new versions of

That farm resources such as land, labour,



incorporation

(4). That the number of enterprises is finite
and consequently choices and combinations can be
made only within this finite number of enterprises.
This assumption does not violate our planning in
this context because the possible enterprises are
incorporated and the unknown alternatives are
fixed in the reality.

(5) Factor substitution is ignored and single
value objective function is assumed. Thus the
model assumes that all the coefficients in the
planning are known with certainty. In practice

this assumption may not hold due to seasonal
variations in inputs and outputs that occur in

for in the model in any formal manner. However,
the test of stability by parametrization of the
objective function, the constraints and coefficients
gives us the tool to overcome, these shortcomings*

Much heavier than the problems discussed above
regards the weaknesses of the linear programmingas

assumptions of profit maximizations as the sole
model, lies the question as to whether the

actual life and these are not actually accounted

of integer vectors, (ICL, 1975).



1»7

objective holds true in peasant farming. It
does not need to be proved the fact that peasant
farmer’s first objective is to satisfy his or her
family food supply which is determined by family
food requirements.
obviously the second. Thus their decision criteria

are based on gross margins, security
minimizing risks and uncertainty) and

family food supply. it is a fact that theHowever,
food supply objective is also in line with the

the linear programming assumptions may also be
applicable in this context. In the present study
the aspect of family food supply was incorporated

subsistence as illustrated in figure4*1 and
therefore the assumption of profit maximization is
valid.

The elements of risks and uncertainty in
peasant farms were not included in the model. One
point to justify this procedure is the fact that
in these high potential areas the variation of
climate is not so great to the extent of forcing
farmers to incorporate such measures in all their
farming activities.

(i-eo

Besides this, cash is

principle of profit maximization, and therefore,

into the linear programming matrices in the form - 
of a constraint, i.e. minimum hectarage for-annual food

Moreover, as pointed out
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LANE CONSTRAINT

ISO-GROSS KARGIN LINE

£>

earlier the interplanting of coffee with bananas
gives quite a satisfactory security against high
income variations.

The planning model4.6.3

The objectives and specific questions to be
answered in this study have been snelt out in
chapter two of this texts

attempts to plan farm improvements of the small-

BANANAS 
(HisutAjkES)

HARVESTING LABOUR 
CONSTRAINT

COFFEE Xj 
(HECTARES)

W
\

Figure 4.1: The theoretical geometric representation 
and solution to linear programming model 
with subsistence constraints incorporated.

r-SUBSISTENCE
CONSTRAINT

In short, the study



In this endeavour j

was considered appropriate because these farmers
V* i ra, a a w •

The data which
were collected from a sample size of 46 farms were
therefore aggregated and arranged to form a
representative farm of the size 1.74 hectares with
the following properties:

(a) The farm hadLand use: an average
size of 0.95 hectares allocated to coffee/bananas
interplanted permanent crops; 0.59 hectares of
maize/beans mixtures and an estimated 0.20 hectares
of grassland strips and vegetables.

(b) Family size and available labour force:
The household was composed of 8 members with an
average of 2 children under the age of 7 years, 3
children of school going age (8-15 years), 3 adults
- male and females (16-60 years of age) available
for farm work.

Labour constraints:(c)
the average labour available on the farm by
months.

a group farm planning approach
holder coffee-banana farmers in the sample area.

the farms are very small in sizes.

opLjrc*uu; xii c uiiuiiai. ecological envix’uinnent, 
similar access to inputs and markets and generally

Table 7; indicates
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Table 7: AVERAGE FAMILY LABOUR AVAILABILITY

MONTHS

67.020 74.5 7.5
56.17.520 63.6
40.215 7.547.7
40.27.515 47.7
56.17.520 63.6
56.120 63.6 7.5June
51.17.515 58.6
67.07.574.520
56.17.563.620
56.17.563.620
56.17.563.620November
51.17.558.615

Assumotions:
61.

are

3.

Enterprise alternatives: The possible(d)
enterprise alternatives in the area and their monthly
labour requirements as employed in the respresentative
farm model are illustrated on table 8.

December t ____

One man-day 
Children in school

January
February
March

May

working hours.
not available for farm work

July
August
September
October

AVAILABLE
FAMILY
LABOUR 
(MAN-DAYS)

ADJUSTMENTS
FOR
HOUSEHOLD
WORK
(MAN-DAYS)

ASSUMED
WORKING 
DAYS

NET FAMILY 
LABOUR 
AVAILABLE 
FOR FARM 
WORK 
(MAN-DAYS)

ON THE REPRESENTATIVE FARM MODEL,

SAMPLE AREA:

except during holidays.
A farmer spends 20 days of the month on farm work.

2.
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Table 8: ALTERNATIVE ENTERPRISES AND THEIR

DAIRYENTERPRISE MAIZE BEANSCOFFEE BANANAS
1 COW1 hectareMONTH
13.30 022 12.7 0

0.5 13.30.5107 0.5
13.312.515 81 4
13„3176816.75 6811
13.332 48 1516.7510
13.300 010 10

0 13.30151021
0 13.32016.75 2037

13.3014 1429 10
13.30 001024.5October

0 13.3001017.5November
0 13.30 0616December

164.5Total 45.0

survey DataE— a ■—» •

In addition to production activities, the
planning model also defined the following constraints, anc
activities in order to add more reality to the
peasant farm situations in the area.

Selling activities:(i) These included
the selling of bananas and milk at the prevailing
local market'prices, selling of maize and beans at
official market prices

I 206
i 150.6

MAIZE/ 
BEANS

August
September

January 
February 
March
April
M ay
June

158.5
- _j.

MONTHLY LABOUR REQUIREMENTS IN
THE SAMPLE AREA. (MAN-DAYS)

132.45 
 t
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(ii)
mon-day during the labour peak requirements periods.

(iii) Credit acquisition to supplement cash
needs on the farm at the on-going 8.0 per-cent bank
rate of interest.

Civ) The followingSubsistence constraints:

quantities of annual food requirements were identified
The data were calculated for the averageand included.

family from figures given by farmers in the sample
cross-checked with Extension workers end

also discussions held with staff members of the
Tanzania Nutritional Centre based in Dar-es-Saleem.

315 bunches of bananas @ 20 kg weight, 12 bags of
and 3 bags of beans E? SC kg weight.

The data for this representative farm were
and

data punched on cards for computer analysis using LP
mark III package at the Institute of Computer Science -

Fig. 4.2 shows an example of the matrices setChiromo.
upo

compiled, linear programming matrices designed,

maize 2 50 kg.

survey area,

Hiring labour at Shs. 15.00 per
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Figure EXAMPLE DF A LINEAR PROGRAMMING MATRIX
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CHAPTER V

RESULTS DF THE SURVEY

The elements of the farming system5„1

as represented by the sample.

The data collected in this study were based
on the questionnaire as illustrated in appendices

The resource base for the districtA2O 1 to A2o21.
survey area are indicated in the following general
findings:

Farm sizes and land ownership.501o1

fable 9- focuses on the farm sizes and land

pattern as revealed by data from the sampleuse
farms.

Table 9 shows that about 50% of the farms
under permanent crops - viz. coffeo/bananas varied
in size from D.S1 to 1.2 hectares, with an average

The sizes forof 0.95 hectares per farm family.
the annual crops land in the less potential drier
lower areas Cshambas) varied from O.M hectares
to D.B1 hectares with an average size of 0.55
hectares per farm family; and that over *f7% of the
farms in the sample fell under this Category.
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Table 9: FARM SIZES AND LAND USE FROM SAMPLE
OF 46 FARMS.

Ai-'BA”

( ) (%

30.43NIL 14NIL
0 ..42-0.81 36.95 47.8317 22

50.00 17.390o82-1o2 23 8
6.50 2.1721.3 -l.G 1
2.17 NILNIL1.7 “2 1
4.34 2.17122

100.0046100.0046TOTAL

n =j+-=» l«. tew te « te. J — — — •Source:
1) The strata boundaries were determined

through conversion from acres to hectares.

Other estimated plots mainly strips of fodder grass,
averaged to 0.2 hectares per

Thus the average peasant farmer for— rA 4 ta v*nrt
x c-2iiix.jL y — »-**-»•

the sample in the District had 1.74 hectares of
total cropped lane excluding areas lor the homestead e

generally, farms are small in size.Therefore,

IPERMANENT CROPS
”KIi

PERCENTAGE
OF OWNERS

NO. OF 
FARMS 
COFFEE/ 
T-» A Kt F. KI ?. r*

PERCENTAGE
OF OWNERS

NO. OF 
FARMS 
MAIZE/ 
BEANS of ro

FARM 
SIZES 
IN 
HECTARES

ANNUAL CROPS’’SHAMBA”

and vegetables was

^0.411)
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Table 10: LAND ACQUISITION METH0DS
SAMPLE AREA.

r i
KINDI ROSHO KOKIRIEKORINI

N N NN
53.33Inherited 100 8 13 1088.88 10012
16.6621 11.11

100 13 100 12 100100 9TOTAL 12

Source:

More than 80% of the farmers in the sample
had inherited their farms from their parents. There

of inheritance in which each male child gets a piece
(subdivisions)of land

contributes heavily on farm sices becoming pr jr sS3-
This is furtherively smaller and smaller.

intensified with the high population growth rate-
noted earlier in this text

5.ii2

All the farms in the survey sample, had a
total of 350 members, with an average household
membership of 8 people (Appendix 55.7. •— i •• 5 a <re n
under 15 years of age formed 30% of the total

Bought 
Renting

c/ 
TO

c/ A>

Family structure and available family 
labour.

CATEGORY/ 
VILLAGE

Q* /O

Survey Data©

was no farmer who was renting land.

on the same family plot
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population in the sample. The frequency
distribution of the family sizes are illustrated
in figure 5.1. The ratio between household
members under 15 years and over 60 years to those
of the age between 15-60 years in the sample (i.e.
Ratio of producers to consumers) on the farm was

This implies that one producer on the farm1! 2.
has to produce enough food and cash for two members

of the family who are non-producers. The land/
labour ratio which is an indicator of relative
scarcity of the resources in the sample area was
0.2:1. This ratio indicates that land size is

in relation to available labour.too small There­
fore land

AGE DISTRIBUTION AND PERCENTAGE OFTable 11:

KINDI ROSHO KOKIRIEKORINI
N %N N N

1 11.11 226-36 2
15 4 33.331 t6 72 3 25.00
13 23.07 5 41.66o

100.009100.00 1312 100.00 100.0012 !

Survey Data,Source:

!

11.11
66.66

&• ro of /O

15.38
7.69

53.84

16.66
41.66
16.66
25.00

O’
1i
I

FARM OWNERS.

I YEARS
I AGE t______
! 15-25

37.47
i 48-58
i 59-60 •
I

i Total

isons of the scarce resource in the area*
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Figure 5fc1
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Frequency Distribution of 
size of Household(Members ) 
in the sample area®
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The age distribution of farm owners and the
time in life they have actually spent on the farm

good indicator of farming experience they
have had in their locality both physically and
climatically. Table 11 reveals that 40-50% of the
farms are evened by farmers within the age range
of 37 to 58 years. Therefore most farmers have
lived in the area long enough to get the necessary
experiences of the farming system in their
locality

Literacy with peasant farmers forms an

important factor in the process of adopting new

innovacions. Literate farmers can easily make
use of written mass communication media such as
agricultural newsletters -and f-riXiFi magazins.

and
programmes introduced in the area by agricultural

The extent of formal educationextension agenes­
ia an area is a good indicator of literacy.

have quite a high rate of literacy. Over 33%
of all the farmers in the sample have had primary
school education level above standard four.

put into practice

Table 12 shows that farmers in the sample area

They can also comprehend

is a
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Table 12" FORMAL EDUCATION (LITERACY) AND PERCENTAGE'
OF FARM OWNERS IN THE SAMPLE AREA

T! • r— i lr- ■ nr- 1-c.uz.u ur hUhlRIEHU andKORINI
%N%Nr-j%N

None A 33.33 7.69 S.331 1
1

n 2
ii 3
ii 4 4 33.33 5 55.55 33 e AB5 53,337
ii 5 8*331
it 6 3.331
" 7 - B 4 44.44 5 3B.463 25.00 3 25.00

□ver Std. B 15.332

Total 100.00 9 100.00 100.0012 13 12 100.00

Source: Survey Data
■ (l)

Farm assets and working capital5.1.3
The word "capital" in traditional agriculture has a

It includes finance for f’er-m businesswide definition.
cash crops, livestock farm implements1 .J iDHUr

Ferm implements used in form operationsand fertilizers.
is the dorminant type of capital in the surveyeo area.

nenit.Ti'i hire hppn nt, rd tn
and livestock which supplements the coffee/

Land was not valued and hencebananas farming system.

! IIfKINDI
e' <3

This refers to primary and post primary 
education levels attained by a farmer in 
sample are?-.

implements?

Stdo

operationss

1 EDUCATION

Therefore in this studys
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was excluded from the calculation, as land value would
have dcx.’.inctcd the "capital figures" without contributing
to our problems

Hand and Fork Hoes
lhase implements are used for preparing land

by hand and also fur planting and weeding crops.

Table 13: NUKSER AND PERCENTAGE OF FARMERS
POSSESSING HAND AND FORK HOES
EQUIPMENT SAMPLE AREA.

4 5+2 31

%NN e/ zs % N % NN
KINDI 66.6 12.8.3 2 16.6 8.3.1 81
KDRINI 77.7 92 22.2 7

33.4 25.0 132 15.4 315.4 521
2 16.5 1225, u

43.5 4620Q 19.5

Eourue:
Over 43% of the farmers in the sample had five or more

Less than 5% of these farmers had athand or fork hoes.
This high number of hoes perleast one hand or fork hoes

farm family Indicates that this implement is very important
in form operations.

Pangas
ihis implement is used for prunning bananas and cutting

grass and crop residues co fodder for livestock.

I II ! Utf=l

VILLAGE/ 
NUMBER 
Hues

%

TOTAL
FARMS

R"Z •? 
i

16-6•■HIE [
1
1 2 I 4e3 n IS ** ■ 1 a fc -*

■ ■■> a —

. ?t6

1 i Ek 3 
j

/D

3 :

slis.n j
Survey Data.
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Table 14:

TOTAL4321 ■

FARMSN%NN NN

HINDI 41.603 25.00 e 16.60 12e.3o S.30 21 1

KLjRIi'JI 22a22 44.40 92 22.224 2 -1 11. 11

RGSHD 61.50 30.70 7.608 131

HDHIRIE 25.0058.30 3 16*607 122

lit 4641..30 30*4019 17*40 5.50 2p 3 7.10

Source: Survey Data.

Majority of the farmers (30 - 40%) possess up to two
Very few (7%) possess five or more pangas. Thepangas.

implement is user! for performing fewer farm operations and
thus a farm family needs to possess et least one or two only.

Coffee Prancing and Sorayinn Eouioment

These include items such es hand saws, secateurs
These equipment are essentialand hand spraying pumps.

for improved coffee husbandry practices such as prunning
end spraying pesticides for controlling pests end diseases

(?' /3

i SAMPLE
| TOTAL

VILLAGE/
NUMBER Dr 
PAWGAS O' /3 co

W'u'MGER AND PERCENTAGE OF FARMERS 
POSSESSING FANGAS.

in the ci'ope

°£ /□
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Table 15: NUMBER AND PERCENTAGE OF FARMERS
POSSESSING PRUNNING AND SPRAYING
EQU j. PMENT •

TOTALVILLAGE SECATEURSSAWS
FARMS

NN N N
12KINDI 12 100.00
933.3066.60 36KORINI

7.70 1353.80 138.50 7ROS HO 5
66.60 12833.304KOKIRIE
19.6 4696.50 15.20758.70 327

Survey Data.Source:

Table 15 reveals that majority of farmers

in the sample area do not possess any of(5 8?=)
the important coffee prunriing and spraying

It is obvious that most of the farmers
do not carry out these important coffee husbandry

This discrepancy may be the cause of
low coffee yields and quality in the district.
The problem revealed above also may
cycle whereby the important coffee husbandry

not carried out, thus leading to
The poor coffee yields leads to lesspoor yields.

cash available for purchasing the equipment, and
hence coffee yields deteriorates further and

o/ to of /o o'

SAMPLE
TOTAL

%

HAND 
SPRAYING 
PUMPS

NUMBER
WITHOUT
ANY OF
THE
EQUIPMENT

]

practices are

cause a vicious
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□□free Processing Equipment

harvested coffee on their farms using hand operated
pulping machines. Ripe coffee cherries after picking
are thus hand pulped, fermented in wooden boxes and dried

The efficiency with which□n wire trays after washings.
this processing is carried out determines the quality of

coffee sold in the coooerative societies.

Table 16: NUMBER AP'D PERCENTAGE OF HOUSEHOLDS

POSSESSING COFFEE PROCESSING EOUIPMENT

IN THE SAMPLE.

F
i

TINSBOXES
VILLAGE

% N %% N NN

50.00650.00KINDI 6

44.40 44.4k55.5044c40 5LKORINI

46.1015.40 LSe IE6 46. ID 66246.106R05HD
0 4 CHhfl 0 4 cr I • cjiJ ■ ■ -r91.60 91.60 1111 11HuHIRIE

Survey Data.Source:

LITRE 
TRAYS

HAND
PULPERS

*— n ~i r*
F ;ti M

WITHOUT
EQUIPMENT

O' 
/O

Smoll-holder coffee farmers in the district process

furthers, and the process continues year after year.
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A high percentage of farmers (about 35%) do
not possess coffee processing equipment. These
large number of farmers without such important
equipment may be the contributing factor towards

compared to those from estates.

Cattle ownership

Cattle keeping forms a complementary part in
Thesethe district’s coffee-bananas farming system.

provide manure for the crops and milk for home

17 illustrates the average cattleconsumption. Table

herd size per farm in the sample area.

Table 17:
CATTLE

1

% ■ NN

125 216..6 -2KINDI
2 9KORINI

38.55DfiCUfi A * XX ' A a vZ

8.3KOKIRIE

43.5 10.814 30.4 5 46

Survey DataC •L3 Uh — u. w ■

I ■

o/

3
5
3
3

0/ 
/O

16.6
22.2

13
12

SAMPLE
TOTAL

2
5
8

25.0
55.5
23.1
25.0

or
rO

5+ HEAD |TOTAL
EART4S

i________ ... —

I 7jl5.2 | 20 
: »______ *

NUMBER AND PERCENTAGE OF FARMS OWNING
IN THE SAMPLE AREA.

r- --------
I VILLAGE/
I NUMBER

41.6
22.2
38.5
66.6

NONE I 1-2 HEAD j 3-4 HEAD----—I—
N

the low quality of coffee from small farms as
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About 30-40% of the farmers own cattle

ranging from 1 to 4 cattle per farm. Only 10%

own five or more cattle. Farmers keep the small-

East African Zebu type of cattle. The introduction
of grade dai?y

tion in the area This has been the result of

measure against the reliance cn coffee as the only

source of cash income for farmers in the area.

indicates the extent of dairy cattleTable IS
ownership in the district survey area.

NUMBER AND PERCENTAGE OF FARMERSTable 18:
OWNING BOTH GRADE AND INDIGENEOUS

X X XjHf •

%
■7C- n 
t -J • Mr* nOc. _> 123 6 c 6 6 1K j. “i DI

2 77.722.2 7 9KORIN I
6 46.238c 50 2 12ROS HO

66.68 134KOKIRIE
19.5 30 65.2 46

Survey Data

Only about' 20% of the farmers own grade dairy
opposed to 6b% owning indigeneous cattle.cattle as

successful.

I

TOTAL
FARMS

15.4 
33c 3

t SAMPLE 
TOTAL

This ind.icates that the programme has not been quite

N i

i:I _____ _
I 7 i 35.20 1 9

i VILLAGE

cattle was a relatively new innova—

Government's diversification programme as a

I FARMER | ?
: WITHOUT ! GR.'.DE ! INDIGENEOUS
| ANY TYPE | 1 + HF. AD I 1 + HEAD
j CP CATTLE*_________ J________
? N j % | N | %

I 2
-



5t2 Resource utilization in the survey area»

5.2..1 Lend use.

j-lgures 5.2 end 5.3 Illustrate the frequency
distribution of hectares under permanent and annual

From these figures it is clearcrops respectively.
that over 6D% of total hectares in the area are under
permanent crops such as coffee/bananas while 3.7% of
the land is allocated for annual crops such as maize
and teens. inis criteria of land use illustrates
the importance of coffee and bananas in the farming

Labour supply to crops and livestock.5C.2«2

Appendix A5.2 shows that the average number of

Children below t
I?- order to ettuin the amount of familyon average6

1 abour available on an av&i’nge farm, male equivalent
weighting coefficients were assigned under three major
assumptions:

That labour productivity of a women(a)
was the seme as that of e
This essu-sp'-ion is enntmrymen of the seme =ge:

over 15 years of E?g*s

system.

form workers in 3-P pb'hm over 15 yen re of nas).

of 15 years are 2.2 per household
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FiniiiS 5.2
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FREQUENCY DISTRIBUTION OF FARM 
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1 I
0.1-0.5 ‘0.6-1 e0

FREQUENCY DISTRIBUTION OF 
FARM SIZES UNDER ANNUAL 
CHCr 1 ; nSCl; .r.Ec ; .
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to ths labour weighting coefficients adopted by various

Collinson (1362 - 65) and

Norman (1973). These researchers worked in different

of the areas were quite different from these existing in
Hoshi survey area. There was no apparent reason to adopt
their labour weighting coefficients. For example Norman
(1973) worked in typical moslem community wherea
according to their habits, women in practice do very
little farm work.

(b) That physical labour productivity is
The productivity increases up tocorrelated with age.

Thereforethe early twenties and decreases beyond 60.
an adult of over 60 years of age was assigned 0.5 man-
eouivalents (HE), (both males and females).

(c) That with the Government's policy of
"Univ-real Primary Education" (LIFE), children of school
Lfuiiiy &ij« hardly de any farm work except on holidays
which in the study area were April July/August, and
Novembop/Dccember months of the year.

Their contribution to farm work during these specific
raontho were conseouently assigned 0.5 man equivalents*
(both mole and females). Thus for the purpose of this

the following labour weighting coefficients on
Tabln 19- were adopted.

uiivixcinmunts where the norms, cultures and traditions

fnrm msnogemrnt researchers,

study.
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table 19s LAGOLIR UEIGHTING COEFFICIENTS.

LASDUR CLASS AGE

Children 7 years and belay O.DO

S - 15 years 0.50

IS - SO years 1.00

Over SO years 0.50

(d) That a farm family worked far 20 days
on the farm. and

Adjustments were made toC 1-^ i t• •»**^L*O IlLJlU^O CJ ■ I U

cater for major holidays during .the year such as
Christmas and "Saba Sana" celebrations.

Similar adjustments were made to cater far availability
of children labour during school holidays.

I'icile and Female 
Adults

School age 
children

WEIGHTING COEFFICIENTS 
(MAN-EQUIVALENTS)

Hale and Female 
Adults

(These figures are valid for the times the 
persons are actually working on the farms. 
For examples if a male (16 - 60 years) was 
only Yz year available, he was calculated as 
1 x 0.5 = 0.5).

u working day was assumed tc- be

Easter,
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Figure 5.4 illustrates the pattern of average

man-days, during the

The same figure also

illustrates the pattern of total labour require­

ments by all enterprises on a representative

farm in the sample area Figures 5.5. and 5.6
illustrates the monthly labour requirements by the

It is obvious onmajor crops in the district
the figure 5.4 that in some months of the year,
the average family labour available does not match
•■.'ith total labour requirements by enterprises on

This situation inevitably creates thethe farm
Theneed for hired labour during these months.

extent of labour hiring in the sample area is
indicated on table. 20.

Table 20:

.‘.'DI
zo

76.92

1 2
i

8.33
7.69

75.00
13 100.00

Survey Data.Source:

66.66
22.22

7.69
7.69

e/ zo7s

8. 33
8.33

o
6.
5
6
7
S

1
1
2

16.66
8.33
8.33

16.66

rt/

NONE
1
2

g
IQ "nd
TOTAL'

1
3

12

8.33 
25.00 

100.00

j ROSHO
L:I
I 10

different months of year.

fn UrieER OF ■ 
| HIRED .
| LABOUR"
r

NUMBER OF HIRED LABOUR AND PERCENTAGE 
OF FATHERS HIRING 1577/72 SEASON.

11 11.11 
i■> r,n r.n : o i ■ nn nn

f KORIN1 
it ! « r__i 6 

2.

fa;;.July labour available in

J32 I 16.6

1=
I IMore I 9
112

KOKIRIE
7721
. ix
1

I T
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Table 2D also indicates that there was a wide
variation as regards the number of labour.hired
from one farm to another. For example, during the
77/70 season, 75% of the farmers in Kindi Village
hired well over 10 labourers, while only 10% of

fit Rosho
the survey shows that 75?a of the farmers

did not hire any labour at all. Observations in
the area, reveal that most labour is hired for
picking coffee. In good years, when coffee production

In theis high; more labour is hired and vice versa.
gross margin calculations on the coffee enterprise,
for the representative farm model in the district,
the survey data indicated that on average the average
farm had hired about 29 man-days, during the season,
maily for harvesting coffee.

village.
the farmers in Korini village did so.
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CHAPTER VI

EMPIRICAL ANALYSIS OF THE DATA

The data from the sampled farms were
aggregated and arranged to form a representative
farm model with a size of 1.74 hectares Gross
margin calculations were made on both the existing
and improved enterprise technologies® Six optimum
farm plans were also developed under the existing,

■with
and without subsistence constraints.

Gel Calculation of gross margins.

To enable later updating of the gross margins
proper care was taken to distinguish between
quantities and prices for all items considered in

The information about thethe calculations.

counterchecked with extension and general agronomy
recommendations before they were adopted for the

Prices used in thegross margin calculations.

follows:
Prices can be obtained in three ways:

By asking the farmers the total amount of(a)
cash income received from sales of various farm
products, and cash expenditure spent on purchasing

Calculations of pricesvarious farm inputs.

improved and ’’mixed” levels of technology.

quantities obtained in the questionnaires were

calculations were also carefully considered as
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per unit of product can than ba made from the
yield or inputs figures.
(b) By conducting market research in the sample area,
choc:: prices per unit- nf product and substract transport
and marketing costs from it to obtain actual cash
received by farmers.
(c) by taking the official products and inputs prices
prepared annually by the Ministry of Agriculture

The first two methods were not used in the gross
margin calculations because with the first method,
farmers ere mostly not willing to reveal theii- incomes.

The second method reouires a fairly detailed
study on transportation methods available in the

This kind of study was not within the scope
of the present problem- and therefore, it was not
curried out.

iha third method was used in obtaining prices
For

marketing system, an attempt was made to obtain
the average local market prices prevailing in the

In both ways, there was no allowancearose

costs from the prices.

•• 
attempted to substract transportation and marketing

arcs.

for gross margin calculations in this study.
crops like bananas which do not have an organized
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Family labour in the gross margin calcu­
lations was treated
of its variable opportunity costs during

fact that women who contribute considerably to

60I0I Gross margin based on existing technology

60I0I0I Crop activities

Table 21: shows the gross margin calcu­
lations. for coffee crop enterprise taken as an
example of how the crop activities gross margins

The gross margin for bananas,were calculated
maize and beans mixtures, and maize and beans as
pure stands are illustrated in appendices A3.1 to A3.6®
The coffee average output in the sample farms
was 425 kg of clean coffee per hectare. Based

this gives a gross output of Tshs. 4462.50.
Majority of the farmers did not use purchased
fertilizers on their farms during the season.
The major input costs was on pesticides for
spraying against coffee berry disease, leaf rust
and other diseases and pests® These purchased
inputs accounted for about 34 percent of the
total variable costs of the cr.tnr

different periods of the year, coupled with the

kg,

as a fixed resource because

on the '197//78 coffee prices of Tshs. 10.50 per

farm work, also perform domestic activities.
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pulpers which are used exclusively cn the coffee crop and
Also depreciation perthese items vary with hectarage.

hectare was considered to cover capital expenditure used
□n re-planting diseased coffee trees and filling ins in

shade trees are removed or banana stemsthe farm in case
The expected useful life of a coffee treeare decreased.

was taken as 30 years.

3 MAN-DAYS E? 15/= perTOTAL HIRED LABOUR:
MAN-DAY FCR 10 DAYS ON AVERAGE
iJASES: TShs A5tt.0D

GROSS MARGIN PER MAN-DAY FAMILY LABOUR = TShs. 7.60(G)

MONTHLY LABOUR RERUIREMENTS PER HECTARE(I)

FEBRUARY 7r-,., 
* I 22

APRIL 1lMARCH /I

JUNE luMAY 10

AUGUST 3721JULY

OCTOBER 2^.529SEPTEMBER

DECEMBER 1617.5NOVEMBER

1
Depreciation allowance on coffee crop has been Included
in the G"; calculations to cover spraying pumos end coffee
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major crop production operations which rEouirtd a lot of
labour were weeding. mulching, picking and processing.
These operations utilized well over 60 per cent of the
total labour requiremEnts of the coffee enterprise. The
gross margin per hectare during the season was TShs. 1570*00

and the gross margin per man-day of labour was
The gross margins for the other crop enterprises

in the appendices P.3.1 to P.3.5 could be explained on a
similar oasis.

Livestock activitiesCo1c1o2

table 22 indicates the gross margin calculations for
graded cow in thea dairy cow*

Thssample area was 1600 litres of milk per lactation.
1977/76 season milk prices .were TShs. 2450 per litre.
Purchased inputs for the animal were mainly few concentrates

She major item cost was the transportation costsand salt.
I his•of fodder gri »r.ulr,ly he

item cccount ’.'.d for well over 70 par cent of the total
This was to be expected because the animalvariable costs*

is stall-fed and hay is not easily available within the
The total gross margin per cowcoffee-bananas belt areas.

was Tsnso 2.916*00 end the gross margin per man-day was
TShs* 18*00.

7e60oTShs*

fro:;: thu lew land

The average output of a

per hectare9
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CD) GROSS MARGIN PER HA,''.'-DAY = TShs. 13.27

CE) MONTHLY LABOUR REQUIREMENTS: PER COld:

JANUARY 13.3
FEBRUARY 13.3
MARCH 13.3
APRIL 13.3
MAY 13.3
JUNE 13=3c

JULY 13.3
13-3AUGUST
13.3SEPTEMBER
13.3OCTOBER
13*3NOVEMBER
13.3DECEMBER

of the cull-cow was included in the grussNB: The va±ue
output of the Dairy Cow on the assumption that

productive dairy cow bought while in calf is
10 years and hence whan eventually sold the price shell
be TShs. 10,000/- according to the 19BD Livestock

Hence each year the farmer is savingmarket prices
an income uf TShs. 1,500/-.

after
Dbviuuuly thetaking into account their useful lives.

size or number of these items will vary with the size of

the herd.

a useful

which are specifically utilized for that enterprise,

life of a

Depreciation on Cow Equipment and building include, the
cow-shed, milking cans, the cattle sprayer etc., items
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6oldo3

Gross margin for mature perennial crops do
not show any indication of their establishment
COStSo These important costs were calculated
with data based on estimates from the agronomy

These calculations were done for
coffee and banana crops in the area.

(a)

The establishment costs of coffee consists
On small-scale farms,mainly of labour costs.

this labour is normally provided by the family.
in order to be able to comprehend theHowever,
costs achieved only, the nationalnature of

has been used arbitrarily to potray
the opportunity cost of family labour. mi- — 

* I1C

details of labour costs per hectare of coffee

plantation from seedling beds to first production

(3 years after planting) are given below:

i;

i

Establishment costs for mature 
perennial crops.

man-days 

man-days 

man-days

Establishment costs for one hectare of 
coffee plantation.

15
15
6

Establishment
Watering
Weeding

1.1
1.2
1.3

Seedling beds (for 1372 plants necessary 
for 1 hectare).

Personal communication with Mr. Swai of the 
Coffee Agronomy Dept. Lyamungu Research 
TncHi-ute. 1977/78

section of the coffee research station at
T 1Lyamungu .

rural areas
w-.-c rote of Tshs. 12.00 per man-day in
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14 man-days

2

2 o-l

2.2

3

103 man-cays

total of 496 man-days are requiredTherefore, a

for the establishment of one hectare of coffee
plantation.

shading

equipment.

1

3.1
3.2
3.3
3.4

280 man-days
40 man-days

Land preparation
Land clearing
Planting holes

Pl anting
Preparation of

Pl anting

Shading
Spraying
Prunning

12 man-days
20 man-days

1.4
1.5
1.6

2 man-days
7 man-days
2 man-days

According to personal communication with Mr. Sv.ai 
of the agronomy section (coffee) Lyamungu Research 
Xnstitute.

Production labour requirements (1-4 years) 
irrigation 70 man-days 

15 man^days 
6 man-days 

±2 man-days

Weeding,
Prunning
Spraying 3 x year
Replanting (10%)

It was estimated that these could .take 
Tshs. 4000.001.

..aolishment of plantation (at least 6 months 
before planting).

an additional cost of

material, fertilisers, pesticides, and spraying
Other additional costs include, manure,
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Therefore the total establishment cost was:

Tshs. 9952.00 Total

The depreciation of total costs over 30 years
(from year 10 to 40) at 8 per cent interests amounts

G «1R1.4

On a similar basis to coffee, establishment

costs for one hectare of bananas plantation were

calculated as follows:

Establishment of Planation*!

d preparation7 *! T

340 man-daysTotal

Production labour requirements2*

53 man-days ■Tptal

Labour:
Purchased inputs:

Establishment costs for one hectare 
of bananas plantation.

2.1 Weeding
2C2 Prunning and mulching
2.3 Replanting (1U%)

Land clearing
Holing 
Planting

280 man-days
40 man-days

20 man-days

40 man-days

7 man-days
6 man-days

496 x 12.00 = TShs. 5952.00
= Tshs. 4000.00

(Gittinger (1972),
to Tshs. 1000.00 (to the nearest figure) per year, 

p. 214—215) •
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3.1

3o2

4O Pesticides — mainly (Dieldrin) 200.00Tshs

A total of 393 man-days are required to
the total

cost was.

393 x 12.00 = Tshs. 471S.00Labour

Inputs (purchased) Tshs. 4200.00

8916.00Total Tshs.

de o;.

CfrOiG 5 iii co interestrate of

Tshs. 600.00.amounts to

Gross margin based or. improved technology6.1.2

Gross marcin calculations were also done on the

major enterprises to determine their possible

economic returns under improved crop and livestock

The figures taken into accounthusbandry practices.

for the improved technology were based on secondary

The purchase, 
mulching
i-ianure - biannual application

— estimated costs of purchase and transport
Tshs. 3000.00

tion

3O

transport and application of 
materials - TShs. 1000.00

5O

total sects over 5 years

-\nnual estimated costs of maintaining one 
hectare.

establish one hectare. Therefore,

10th ) til 3 per ccril
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data from Lyamungu Agricultural Research Institute

for all crop enterprises. The dairy

figures were obtained fru:.. the Livestock Develop­

ment division of the ministry of Agriculture,

Kilimanjaro Region, Office at Moshi.

Gclc.2cl Crop activities.

Table 23 illustrates, theas an example,
gross margin calculation for coffee enterprise.

coffeeCompared to calculations given in table 21,
under improved technology has a gross margin of
Tshs. 6449.00 as compared to Tshs. 1570.00 under

The gross margin perthe existing technology.
16.40 which is more than thatman-day is Tshs.

Thisunder the existing technology of Tshs. 7.60.

appendices-A3.6 to A3.7 and their main differences

with similar enterprises under existing technology
can be clearly noted.

Livestock activities.

Table 24 shows the gross margin from a graded

production methods. The calculations of gross 
margins for the other crop enterprises are shown in the

crease in ci op yields under improved

cow kept under improved methods of production -

G«l62.2

The cross margin per cow is Tshs. 3973.00 as compared

increase in gross margin per man-day may be due
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(G) GROSS MARGIN PER MAN-DAY

16.40TSHS.

f T- \ 
k X J MONTHLY LABOUR REQUIREMENTS PER HECTARE

22.8JANUARY

... 11.6FEBRUARY....

.12MARCH

13.3APRIL

22MAY e

22.6JUNE

...25

26AUGUST

22.8SEPTEMBER

21

... 15o2NOVEMBER......

_r- 13*6DECEMBER* , r.

OCTOBER...

JULY...............
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to Tshs. 2916 under the existing technology

(table 22).

Usider the previous technology. V v" i t* r-i "i rx r r c

and labour demands are also higher under

improved than under the existing technology.

Go 2

The d“:e used for the formulation of the

linear programming matrix models included specified

alternative activities, production

coefficients and gross margin per unit of activities5

The constraints and production activities for the

ing activity definitions were specified in the

Unit of Activity
1 hectare
i h^rrr.-e 

hectare
1 hectare
1 hocrare
1 cov;

le
2

3 c 
/ .

5O 
Sc
7
8-
9O
10

The formulation of activities, constraints, 
.and production coefficients for the 
_1inear programming model?o

Chapter on methodology.

tativc farm model were discussed ?n rhe

matrices of the planning model.

Activity
Produce coffee (PRODCO)
Produce bananasC PR0D3A)
Produce :naize/beans(Intercrop) (rnnsWZS?;) 1
Produce Maize?pure stand)( PRODMZ)
Produce beans (pure stand)
Produce one dairy cow (PRODCU)
Selling bananas (SELBA) 1 bunch weighing ?0 kg
Selling maize(SELMZ) &‘T«j bag
Selling beans (SWL2N) 1 iCk
Soiling milk (SELMLK) 1 kg.

In ad d i t ion the foilc--:-

constraints,

19.00 compared to Tshs. 10.C?increased to Tshs.
Again, the gross margin per man-day
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The production coefficients were defined
in terms of the amount of input required or

physical yield per unit of activity. For

example, the production coefficients for coffee

production activity were the amount of land,

monthly labour needs, and working capital

required to produce one hectare of coffee during

the planning season - 1977/78. The data used were

those from the survey questionnaire which were

averaged to form data for the representative farm

The production and selling activities in

the model were stated separately to impart more

Theclarity to the formulation of the model.

margins in the matrices for the production

ivi ties wore stated at the variable cost level

P~r unit of activity with negative signs; while

those for the sells

of anticipated official market prices with

These negative and positive signspositive signs.
in the objective function of the matrices indicate
subs traction and addition respectively to the
total gross margins of the resulting optimal
plarie

in the sample area.

q activities were in terms



G. 3

G...3..1

This plan was developed to examine the
potential increase or decrease in total farm
inccrao through optimisation with subsistence
constraints incorporated into the model. The
subsistones constraints considered in this model

•: the quantities of food crops adequate to
supply enough food for the average family in the

These included 315 bunches
12 bags

Table 25of maize each weighing 90 kilogrammes.
the results of the model as compiled
jIl-r cut prints of the optimum

solutions

The results show that no coffee was produced
i-’hile bananas (pure stands), maize/beans

took up more than 80% of the total
Laud for livestock was reducedu v i 1 c 1 o land.

Ly 5074 es compered to the current farm organization.
The total gross margins after the family food
requirements were satisfied in the optimal plan

~w?ts of the linear programming

Hodel 1: Existing technology with 
incorporation of subsistence require­
ments o

s-rmpj.e area for a year.
of nonane-s each weighing 20 kilogrammes,



NB: The term "real" whichGross margin in all the models in

actual Gross margin in cash which the farmer can earn as
contrasted with the other models in which the Gross margins
are in fact depicted or notional.

subsistence constraints were considered, was defined as the
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To.ble 25:

i

Percent

0*95 54*59

Bananas
0*59 33*90

0*0222
Beans

6*650*115911*490*20

100*00

404
2120

Maize 180
15Seans

291*001350 .Milk

2592*00

Source:

NB.

i

Produce 
Sold

The quantities of produce sold were the Total production 
less subsistence needs for each enterprise except Coffee.

0*7711
0*8310

Coffee/Bananas
Coffee

44*32
47*75

1*28

Details
Land under
Production

100*00 j

Maize/Beans
Maize

Amounts 
(Kg)

I 
3021*25|

I

Amount 
(Kg)

On compilation from the optimum solution 
as in Appendix AS. 1

i
Tota1 Farm Size i 
( .Hectares)

!

| Coffee

! Bananas

■

329*25 
(12^.23^)

(Figure in parentheses shows the change in

iGross
; margin

i ~ i 
1676*26| 1089*60 | 

187*065 158*9=1
I i 

' I “ I 
2000 *00j 1772* 701

Present and optimal organization 
of the model farm with the incor- 
uox■ ■ • bion of subsistence needs 
.(Model 1) *

1*74
Quantities- a d 
real total gross 
margin of 
optimal plan

current i  .. . _ ~ . f Optimal i-lanOrganization j 1

Dairy
IDLE Land

Real Gross 
Margin

| (with subsist- 
; ence conztra—
I ints) (Tshs) 
| Change over 
| Current Plan

Ij, >
j HectaresjPercentjHectares

1*74
Quantities and 
real total gross 
margin of 
current 
organization____, Gross 

margin 
; d'siiS) 
j1926*00 
| 478*00 
■ 
c e



.ro compared to the total gross margin ® r

org an iu at ion The total gross margin ini.

2622cC0 to Tshs® 3020o00 approximate*

6*,3<.2

farm income was optimal .by

rolauing the subsistence constraints whiSzeepinc

The optk-

solution was shown on table 26:

The results of the model shew that.a

coffee production appeared in ths optimal- . z

- u/iSry

due to its high gross margin per hectare®r

which wus about four times higher than ts of

cof f e-::_ This may be

optimal plan, banana residues and r!

prof iLhr- utilised since rhu ito- -

model 2: Existing technology with?.-, 
the incorporation of subsistence 
requirements®

all other constraints constant®

TcSi'is 5500 against Tshs® X500«CO approxis- • 1 y ?

jjj this pl an $

f?rm ien'-’v

pr-odcrr.insnce of bansnaf; in this plan was-s* •■:

an indication of air'” o~

ment path in the farming system towards S'"c's

es an economic crop enterprise®

Tsho

the sr.mo conditions in the current farm

With day in -thq

apti:.sil farm plan increased by about 12%i ~



' :P

Tr 26:

Optimal Plan

PercentHectaresPercent
54,550, = 5

94.531.6449
33.900.59

Beans
5O750e100011.490e20

100.001.74

Product

2444.501109.401400.00

TSHS 13504.108300.00

percentage

Source:

NB.

I 
j

I Beans
14 ilk

The quantities of produce sold were the total production 
for each enterprise on the farm.

r.anc-.ni.s

188
1800

Details 
T.and Under 

Production

Bananas
naize/Beans
Maize

5204.10
(62.7)-

Gross 
margin 
(Tshs)

I1
Ii

Cor fee/Bananas
Coffee

Cyry-ant and optimal organization 'of • 
the model farm under existing tech- 
nolorry without incorporation of 
subsistence needs (Model 2).

1.74
Quantities sold 
and Total Gross 
margin of 
optimal plan . 
Quantity 
sold(Kg)

Diary
Idle Land

? Tot al Farm
L '?2-| Production
i and Sales

I I Quantity 
I sold

404
9120
867

• Current
I Organization
■ i_- I —rux-*-’*!.; —

Hectares

:wg-4fci ■ijun.tiii iui.i ■ ■■■■ ■ ■ **""****M^***“*

Figure in parethese indicate change m

On compilation of computer printout 
solutions 3- iw!le.3tod on sppsrrfix

I
i ~ .J 

850.7439 11059.'--

100.00
Quantities and 
Total gross 
margin of Current 
F=rm DthphI mf.1 nn 

Touantitv Gross

Total Gross
il or g i n ( w i t h-
out subsist-

? ::: ce) constr-
i a.-.nts? (Tshs)_____
j| Cnange over
| current Plan(TShs)

|1900.00
5000.00



•- I will noticed that under both models

and the existing technology, coffee,

aj-o^t 50% of the available land

did not appear

in the optimal farm plans mainly due to the

why is the grossf r o: n b r. n a n a s * The question is ir

An attempt was made toon

quos t io n as foilows; -

current coffee prices paid to a farmer- he

in relative and absolute terms, whenio Ic-./ ho th
prices of other crops in the area*compared to t he

The coffee prices received by farmers for the last

(1973/74• *

r.g“ . • .7

Ths major reason for these rela-IS 77 ; r ic d r. ~

tively jow prices has been the very heavy export

30% on clean coffee exported per

unit imposed

This fact, coupled with the low

and under the existing technology,

compete with the cither enterprises
.rf

practice v 

i'.ciC cotfee ec&:io;':ical 1 y unprofitable and

to ~ Ohs 10 s GO clear.

Cfiffr.a la?.'?”

< a)

to 1977/78)hnvc fluctuated

inspita of the recent coffee price booms 
market particularly during the 1975 and

C O v c T; u:: t DO1 i C y * 

ccffuc viulds achieved on small-holder farms in

on the cut tee industry throuc-.:

in the current farm organisation,

: h i c h o c c ■ •? 1 s

thus uiiablG t

; ■ ■■ c t a r e 1 a 11 - f e d ~

rr.r-ntioned reasons-of high gross margins



This .is clearly evident

where the

(b) The second roacon why coffee .Is not

corapotative with other enterprises under the

existing technology is the fact, that during the

period when coffee prices to farmers weresome

production costs for the crop rose appreci­
ably both in terns of cost of inputs end hired

Although government has utilised port of1 cbour

subsidy has not been adequate to stabilize the

Subsequsnt ly rmargin on the coffee enterprise -

farmers have been unable to accumulate savings

for purchase of coffee inputs and essential

Furthermore the incentive to lendimplements.

the crop adequately might cd so have been »educed-

dinspite of all these problems, farmers still

expect higher coffee prices in future, and there-

f ore, they do not uproot tii=-. crop as suc.ti

poor price-cost structure on the crop*

in fcho optimal plansc

Tsh 3SOOe00c

These two main reasons. coupled with the

:i of high iiiCidr-i^ 'Ht. •;.<

penalty price on coffee ’./as extremely high,

particularly coffee bc-rry disease (Cob) , have 

largely contributed to the reduction of gross

the coffee tax to subsidize coffee inputs, the

low.

in optimal farm plan model 2.



■:os

ftiis assumption could have influencedp.-,36.

tne lar.ults ui" thu two models under the existing technolcg*.
in the that by changing this assumption it is passibleis a

u GUfjC other results nnsjlri h:jvp ?r.= “n=H from the model3; ■

pions„ Hcwaver,, the assumption can only be changed if a

detailed study of the farmer’s activities were carried

out throughout the year.

..case due to constraints of time and finance.

be conluded that the results of ther.j.l ?.n all it can

nsdsls and the conclusions drawn from them are the best
th.-i: c;-n i>a nttsined for the data used.

6,3,2

and the i'uriusr was alluL.au tu liiuurporauE subsistence

Thsoontreinte

optimalThe emerging results showed that in the

onto--price ucc

Thisto the meize/beans enterprise.

antercricE1’

from milk sales,

lend so released plus its net farm revenue of TShs. 75.00

land y

This was not possible in this

as shown on table 27.

use decided to exclude it from the plen and transfer uhe

,~s in model 1 discussed previously.

I his plan was developed through the introduction

2r ?i.inrcvod technology (see chapter VI, section 6. i«2)f

Model 3A: Improved technology with the 
incorporation of subsistence requirements:

results nf the monel ware

: plan. coffee occupied over 50% cf the tctal form

cncnos 'iS?i, maize/beans intercropped 23% end dairy 

so insignificant in the optimal plan, if

alluL.au


"ij/

Table 27;

OPTICAL PLAN

0.95
58*401.0159

DAI :/•.!; AS

0 = 59 33 = 90

BEANS
0.44 0.- 201 1 4 49

SALES

! ? 3$69=65121940*
30478=00bananas 21 >9

HAILE 180
90oEAbiS 15
KA11noj 250

Ishs

change over

Source.;

] 
:

263.-00
?4W?5

18.19
23.00

PRESENT
ORGANIZATION 
1-.

0.3165
0.4000

Ur. compilation of computer outprint
reSUj tl- "3 is: b

i

 I

(The figure in parenthesis indicate change 
in. percentage)t

PRODUCE
SOLD

HAIZE/HEAHS
MAIZE

ri
I

r rrr:
■ I

I
= 
i 

IiI

I
1 I

IDLE LAND

JHA-I

1 .__
r. ! r arc o n t : Hoc tores! Perc ent

54.59 - I

L2i1_.Llu_ 
iQuciitities and : .
|Real total Gross j real gross margin 
|f:»argin of curre- j of optimal plan
I nt crqn. I *.»«wr  :~* —^—■^*****^*>—*» nn»^i ■■ 

{Quant- {Gross I Quant-

0<0076s

Present and optimal orc; n io at ion of the 
jL”pdel__f arm under improved techno loci v with 
the incornn~~tion.°■?’■ ’sisience needs

I_ ’______
KEAL TOTAL"gHOSSi
I-iARGlN AFTER ;
SUBSISTENCE
CONST?’AINTS (TS?!sj?

I

!192b..00 :
{ 478=00 jI
| 255-2.00 j

.j_—jy-s-^.-aasr^ =.■ — ■■ £ -

!r8h=s 1535.40
| ( 57;4)

| "■■■ DETAILS '
I I Lai'id under
? .. ,Py ;ne t ion

COrr'rJE/LANANAS
COFFEE

Gross 
jity (ka)lmargin I ity(kg) margin 
?I (Tabs) j= (Tshs)
I
■

| PRESENT PLAN 
■________

I__ _
; lOOeOO 1.74 j 100.00 

j Quantity and
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trencfsr ijould make the cnterprina occupy 0,^076 hectares.

Such s

old still reioa Tiihs. 75.G3 in cash in ths

1.033 not change ths net total gross

opti:.’.uifi farm plan modal 3A showed an increaseThemargin

farm revenue, from TShs. 2E92.DD toin

inis evidence clearly indicates that

imxrovuri tauhnulogy is worthwhile.

6.3.3 i-’o-.'el 33:

sub si

tent because inoreved technology essentially

enterprise and the existing
The results of

thir. cntis.ini fri-ui plan were as shown on table 23.

The results uf optimal farm pion indicated
t'.h.n.. ccfi:-= Uns not competitive, while bananas
production under existing technology occupied

This was followedwall evur 6uJ uf iii= farm land.

Improved and existing technologies 
with the incorporation of subsistence 
constraints.

!!r::al!! tot;-! net

trciiof^r ij

uh 5 a?. ; •;• d bo

improved trchnclcny in on

was imp

wiiich involves optimization under both technologies with 

nos constraints incorporated into the model. This

r.=-i:hr.ul:;..:'y in soma other enterprises.

n rptiijr;.! fern pirn could be evolved which utilizes

t>y meize/benns production under improved technology,

J;?’ n.-.d tii;r:.Lly utii-y enterprise occupying 1G%

3- of thr tntnl form land.

r?“3” at-r int.Gnsity in resources use. Theoreticeily

u tcr.pt uno meds to devise an optimal farm plsn
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Tab}e 28:

OPTIMAL PLAN
i Hectares-Percent

54.590o95

1.1555

22.980.4000

0.1845

SALES

(kg)(KG)

2692.00

I,

Source:

WO «

10.60

L

^Present„and,■Optimal Farm organization 
Of the model f arm jjnder both the 
existing and Improved technologies 
with the incorooration of subsistence 
r—- «i,»- ..... .in u m . i 7 - i i» . ■ ■ w

rernH ra Rents i 1 o ci el  3B B

PRODUCE
SOLD

ISO
35

1350 |

404
2120

33.90
11.49

66c40 j

COFFEE
BANANAS

0.95
0.20

-- - f"-uw we - j--—

DETAILS LAND
UNDER PRODUCTION -

I 
i 
i 

iegghs;. J 
— • 

3443-05 i

2461.65i

1.74 f

n y s* c f.im 
k i i-—/

ORGANIZATION
Hectares! Percent

? 1-74 I 300.00 |
i Quantities ana
I"Real" Gross mar-
|gin of current
i orgria
i Quantity! Gross

(KG) j i’5a/.gin 
_____ I (T'shs) .

1'926.00 
478.00 282.6261 

(Bunch)

90 s
29) T00 .SSS^-PlSuj

’5924.50 I

i3232Z5O"j 
(I 20%) ?

perrentsge.'

COFFEE/EANANAS
COFFEE 1 (IMPROVEl?
COFFEE 2(EXISTING)

‘ BANANAS 1
|(IMPROVED)I

1.74 i 100.00
Quar.ti&s i
"Rea?.” Gross j
gin of optimal 
r£sn_ __

yQuaniil^Grofs
: (kg) ; Margin

BANANAS 2 
(EXISTING)
MAIZE/BEAN 1
(IMPROVED)
MAIZE/BEAN 2 
(EXISTING)
DAIRY(IMPROVED)
IDLE LAND

P^dtaU’Tarm ‘ SIZE
L. ___

MAIZE
BEANS
MILK___________

'TOTAL "REAL"
GROSS MARGIN
AFTER SUBSISTENCE
CONSTRAINTS(TSHS)
CHANGE OVER
PRESENT PLAN(TSH)

(The figure in pEreninssjls ir;Eic=c= change. .=.•>

On compilation of Computer cutprints results 
as in appendices A6.1»<

e

ILQuan axes
;i



I he optimum farm plan model 33 resulted

int-o rn i-icrerse in

over end obov-e

to T3hse

i his evidence indicates that for small-holder agriculture

farm incomes could be increased by

practicing a mixture of technologies. while improved

Lechn.c.lcny u'=s worthwhile on n'.uizsZbesn one dairy
existing technology was also found to be

worthwhile on bananas enterprise. Ti-s explanation to this
evidence wes shown in the gross margins of bananas under

Uhile under
the existing technology the gross margin on bananas is
• ‘’WWe which rccuires a minin-um amount of inputs

a7:J 1 if-cre.'nc.ES to sniy ici.s.

Gf.3c.ij Improvcc technology withouti^wul L>r,l

This fprm plan was uvuiv-d with the Introduction of

ecnstmints in order to ascertain the increase or decrease
Thein total net farm revenues after optimization.

rer.ijlts nr this optimum fari;i ulan model were shown on

table iir':-

the t‘.;o tijchnologics

t he

ecnsidering subsistence requirements.

(Tables jif and 35).

r^nf. nn 
-* «-*T C I ©

enterprises5

. the or-2-55 !•

G^n=oof

cf fr.i'm I'-.nrio

improved tcchnclngy. but relaxing the subsistence

in the study srea,

"real" total net farm revenue achieven

in ths current farm cr'irUiizatinn; prnm TShs, 2G92.uO

'‘real1’ net farm revenue of about 1221
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Tr.bjc* 29:

OPTIMAL PLANic
Hectares | %

1.2503 71.85
sahanas 0.3346 19.22

0.59 33.90

LE.-.IJS
0.20 0.155111.49 8.91

100.00

1 1200.00
EAi; 1530.405000.00 334.6094•-S
MAIZE 867

IBS
2326.5506 1530.401400.00

8300.00 Tsh 11,350.40

in pcranthcsis indicate changes in percentage
Sdutcs:

NB:

PRODUCTION
AND SALES

404
9120

Quantit­
ies (Kg)

c' za
54.59

Quantit­
ies (kg)

Tshs 3050.40 
£35,75%-)

On comp Un tier; cf cc:;:putcr print-cut sclutisn 
rccjlts cc- in appendix AS. 5

MAIZE/BEANS
MAIZE

1000 
■.Litres)

1.74 100.00
Quantities and” 
Total Gross Margir 
of Optimal Plan

PRODUCT
__ _

CURRENT 
.. ....Q«96 :±T?.AT I0N Hectares j
0.95

1500.36

.Ti-’ £ £ ^.nt anu Optimal organization of the
: f?=rrn i’-nr-H m proved technology

considering subsistence needs.

1.74
Quantities “and"
Total Gross
Margin of current 

_ Organization_____
Gross 
Margin 
(Tshs)

Gross
Margin
(Tshs)
8063.“5

Model 4A yielded a smaller increase (36.8}Q over the current, 
plan compared to model 3A (57%) mainly because .of very high 
Gross margin obtained from Bananas enterprise in the current 
clan of model 4A. _______  

L-r-nd under
Bred ’ !ction

CUr F EE/ Da ;■■! Ah A S 
COFFEE

: BEANS
i-il? .;■<

i IDLE land

FTOTAL FAEM“SIZEJ
Gia.) ;

TOTAL GROSS 
margin with­
out subsist­
ence CONSTRA- 

_ J aT_o.ua > .
; ORANGS OVER 
| cu;::iEi;r plan

: DIAL-.

aT_o.ua
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. like rorfel 3A results. coffee again was
cuibo co;..pu tetive end appeared in the plan occupying more
that 7iJ,i cf the total cropped land Sansnas enterprise
occupied ch cut 2D%, chile dairy conk about 10% of the land.
The total not farm revenue increased from TShs. 8300.00
to lahe. 11,350.00 which was an increase of more than 3GS

Duin this model shews that improved technology has the
of increasing formers' net farm revenues.scope

O<_-3r. 5 Improved and existing technology withoutI iodal :

ih= model developed to involve optimizationwas

under both technologies without the incorporation of

The results of the emerging optimalsubsistence needs.

farm plan were indicated on table 30 c

The r-pti~?!l farm plan showed that bananas production

under the existing technology was worth’- ?ilef occupying

about of the land, while dairy production under

The

from Tchc

rnrsripl p_

improved technology occupied 11% of the farm land­

resulting total net farm revenue increased by about 55% 

Interestingly.

this ontimai plan indicates development path towards bansnes

cr.” leering subsistence constraints.

The optimum fern plan model ^A. which emerged.

E32lLCD to TShs. 12«f:0.95.

i~dlcLt:d t?;

anr: dcir.y similar to that encountered in optimal farm
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PLANOPTIMAL
%Hectares

0.95 54,59

38,371.5465

( J ■

0.59
11,120,1935DAIRY 0 = 20

100.00100,00

PRODUCE SOLD

10088.SO: AS

2772.175804.82791400.00
•j

12860.958300,00

l. indiea-- changes in percentage
On compilation of computer print-out solutionF~!STG2 :

I <

357
183

1800

Gress 
margin 
(Tshs)

4560.35 
(54,95°!)

;'.AT>;e/I-5AH 2
33,90
11.49

799.8528 
(Bunch)

Quantity 
(kg)

IDLE LAUD 
'1?6tal*farm 
^STZS^CHAjJ.

■ L^/JLS “ 

•....."'.i -.mcer 
Production

roved)

CO-i
9120

i

1,74
j Guentities end
?Total Grcr-s 

c-f current
? orc •:■ n i a •“• tion_
jQu-.ntityj Gross 
: (kg) /Margin

! I-IAIZE
| BEANS
i MILK

dorM-?.) f-rm oroanisation
un>:jer■_.no■:h the existing and 5. m proved

s '.-.d thovt the ir.corporF.tion
e-. subziq tcnco nasds (Model 4B) .

•tC'-i ‘1900,00
‘5000.00

I . *
I .. C-IGAN IZATION
i Hect ere c* %

1.74
Qu a n t i t ic s end 
total Gross margin 
c. 5 cpt im ~ 1 pl an

c-c-i--••>:;•:/■? a: iz-v.as 
COFFEE 1 
(I:; PROVED)
COFFEE 2 
(EXISTING)

! BANANAS 1
? (IMPLODED)

: TItHL’UT
= CONSIDERING'
•; .-.liftSTS?. A?’CF.
r ;"■.•■ ».! ••:’• <? f rr’ C ' ■>

f CH.■-.'HGE' OVER
; Ou R RENT FA fin
! ORGANtzaTIOH
L I _

I FAHAHAS 2
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.GJ;

th ho emerging optimal farm plans and

their total gross margins.

The er.; -.parionns of the results of the present

Empirical analysis were based on the existing farm

the emerging optimal farm

plan modulo under various constraints and technologies,

ths pattern of resource utilization and comparative farm

labia 3'1 shows these comparisons under thereturn3c

nu-’rnnt und the six optimal plans developed in the

“norlc < to :';HC

5.LO1

Tha table shows comparisons of both land size used

It also indicatescurrent ~’”J optimal farm plan models.

ths nkicnit’jcfs of total net farm revenues derived under

th Farm plans

The current farm organization indicates that the

bananas intarplsntad, and moize/uEuns interplanted.

portion of the holding (0»2u hectai*es) in form of strips

most import ent crops in the farming system are coffee/

These

Farm enterprises under the current and optimal 
plans®

crops tekc-n together occupy more than B0% of crop form .
Livestock kept averages of 2 cows utilizing a small

enterprise organization,

ui‘ uvauiitUM.-i portions along contours end boundaries of

or the pr-- -ction of the various enterprises under the

landc

iuons of current farm organization
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i ho enimrls are stall-fed.

constraints incurporeted (model 1) showed
lu;;J ."res devoted to food crops increased by over 33%

Lend for livestockcurrent farm organization.over

isu woe reduced by about 5D5j probably in order tocoilvi

!Jith the relaxetiongive More land to food crops production.

of subsistence constraints (model 2), the crop with the

rc'c-os margin under ths existing technology, end

The area of land devoted

However,to livestock remained the same as in model 1.

r.s dlncucrsd earlier in this chapter the plen though

attractive? in ths total gross margin, seems risky because

it is

coffee entered

Haizs/becnst he

The

in.. J C.nnt-

i .

ws?u Euh-jistonoe constraints incorporated,

intercrop: ;u-d also featured prominently in the plan.

dr5.??y r.-nt"jrprise could be ignored since it appeared very 

In model 33 where both improved end

wort h_-hi 1 e, uhen

profitr.'iy be croduood under improved technology to

a single crc-p enterprise plen.

-hr.,;-;; nf ; vailnble land.

re vs u tfuiviuluijy was inrrucuceu muuc- j...

: i.'ucupying :’e than 5u"i of farm land.

loco puichussd inputs, bananas, entered the plan occupying

=xistlrir. technologies wore considered together with the 

inoezgoration of subsistence needs, the plan showed that

•jar.cncc production under the existing technology were 

i-eize/beans enterprise and dairy could

i:. u:rt plan developed under the existing technology



1 13

under : roved technology indicates superiority over thosa
C?jt': "rd under the existing technology both in terrs cf
resemblance to ths enterprise which farmers ore fainilisr

lock of risknesa end the total net farm revenues

(c)
together taking into account subsistence r:=edsf the
resulting cptimcl plan (model 33) showed quits a substantial
incrcnss in "real" net form revenue of about 123;- over the
CLTrnnt farm nrnenizaticr.. Holever. the total net form
revenue increased by about L-iZ: when ths subsistence

technologiesc

it seeps that model 33 is very premising
in rm.'s of increase to he roh'.Eved in

could he apprecicbly r<;i
u n non ns ===•:• to b= fairly peufituuietcciinolugies

the existing technology; while maias/henn- ors sc'-r.oriic

ths nusstiun is*under improved technology

"should fermc-rs than uproot coffes tulsiuh is already or.

r.ci z=/b=oF:s one dairy?“

The answer could be yes if the peasant relatively low ccffcv
their farms in favour c;f bunanos.

!:!?. t’T-

fc-rm plan to adopt;

L'hrn ths two technologies L'cre considered

I! net f=rm

Howsvsrr

cunctrnints ware relaxed, (~.odsl t3) under the two

If farmers were to be ariwls?.ri c-n the type of optimal



such a plan v.’ould not be

acccpbabl to government since coffee is a

Therefore

Farmers also may not be in
favour of plan 33 since they still expect coffee
prices to improve in future and hence would not be

All inready to uproot the existing coffee trees.
these points tend to favour optimal farm

in this optimal plan be produced under the existing
technology while with the other enterprises,
emphasis should be on improved technology.

6-4.3 Employmcnt.

optimum farm plans developed under thet iiO

ezislin.3 and improved technologies, with and with­
out subsistence constraints resulted into en over.-11
decrease in labour employment ranging from 19

The decrease was however smallto 37% Table 32.
(2.5%) in modal 33 when the two technologies ware

Model 42 showed a 4% increase
in labour demand.

These decreased j cthour demands may be an
indication that inevitably exists excessthiii-u

all,
and one could suggest that the bananas

pricer, paid to farmers continue.

taken into account.

n.-.jcr national foreign exchange earner.
Oii a national basis, optimal farm plan model 3A

However, on a

could be accept able.

p-hicy-inl point of view,
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fsnnt of off-farm activities such as small-scale

po pul "t; on -

6e4*4

The marginal value product of exhausted

The marginal value product

under all the optimal farm plans werelandor s

ranging from Tshs 2500□00 in model 1

This evidence to­te Tshs 5400*00 under model <«.
gather with the lot-/ land labour ratio discussed in

of iabc-ur was notThe margins! -/slue product
potentially high end in most Cc-i-es the r'VP for

.-.1 though working capital was also a limiting
resource in most of the optimal farm plan models,
its EVP was similar to the present rates of
interest of 8% charged by the Tanzania rural develop­
ment bc-inko

Information on the scarcity 
of resources.

?.f? n-.-.r

fairly high,

ch<■ pi er V ■••-‘ere clear indications to the effect

c-’.:rec-s for the six optimum farm plans models

orcs on the farms in the sample area.

labour was the same as the on-going rural labour

Thin evidence- creates the need for the establi-

;_-st co-icc resc-uvcc in t.:G araa*

wore shewn on table 3 3«

v.’=gee

?m:u:,tricS which :_hc;ll tbiC-rb the ever-increasing
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VV-FTER VII
r-i

J.

*7 < • u ■ jnt p nr. nr. mi~

turns of different enterprises.

gross margin calculations

were m~::p for all enterprises in the current farm

It Liesorganization under the existing technology.

rsn.15.3sci that the major input cost on most enterprises

There ues little use of* purchased

in -/dtp
so

is
theindio_:trd op- figure 5-4-

ferrnrr frrm variousocur:cmic return to the m”: 11-scale
EFiterpricss could be considered as thut residue wnrch is
left over after deducting all the purchased input costs

realizations
It use therefor”, considered more appropriateor solos.

tc determine the magnitude of aconojitc jeturns to the
former in terms of furrier’s family Ir-bnur income per
man-day for th.? different enterprises on the farm, this
use indicated on table 34 u-nich i-.-es n-tsined from summery

In tho previous chapter.

from hie or her crop and livestock products’

In these circumstances.

f arr.'s E

CF !‘535':TJVIS If-; THE LIGHT GF THE

1; 'i.-.ur verios thronrhout the year, and depends on whether it- 
, Irbuur u_i.-:=;<>j pm led ox a oI-'-ok cut ss uluariy

T::e -i-ugui Lude £jf

unh as fortjlicerc. pesticides, end improved
L’cntrorv to the situation found on large scale 

family labour in peasant agriculture could not 
ba realistically assigned a salary, (such as mir.ir.um wages), 
“hie was inevitable because the opportunity cost for family



of gin calculation f:.r the present enterprises.
2 zverore margins per nan-day of

current furm urgsnixaticn and present technology. The
with the exception of bananas

enterprize. the return to the farmer for cne day labour
utilized for fori:! work in the present enterprises fluctuate

It means that if a7_CD and iSh=« nCLOO.

7r - ; the1:;

the net monthly cash income

It shouldto family labour does not exceed TShs. 3D0.DD.

bo ruc.ui.ibered that although benan.es have the highest return

!.=: r:--riuy nf labour j it is a staple food in the area

per day r*--y be lowercash

ti.u L

import on t cunh crop in the area, is of little

L. . " C'

o study area works on these enterprises.

s: ergin per man-dcy of T3hs. 7. ED under the

sol1 nt of r.na full month,

Thu u: .'.uulr.

:. ".n

.id, it as.T.s that coffee which is an

-a renarre its economic returns under the

the rTer-nf" nfinsumsd are taker, into conoideretionc

nf 1'hour uf T.2h.-., i.S.30 end coffee, has the

La j;-urn TEi:s,

celo’.i.’.r'..ierss also show that,

indicr-te that ban-.ncs have the highest return

benan.es
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reasons discussed earlier in the prev. ous

chr.p

Fur comparative purposes only, average
Margins par .man-day of family labour were calcu­
lated for individual farm enterprises assumming
that farmers adopted improved methods of .produc­
tion as shown on table 35.

shows that thelabour under improved technology
farmer's efforts could be increased from the
existing technology, -nd this increase may vary
from 115 per cent on coffee enterprise to over 180

It is therefore
evident that
4 —

returns through the adoption of more intensive
methods of production for almost all the existing
enterprises in the area.

The interrelationship between enterprises7S 2

Ccffee/bananas mixed croppings, and maize'/
beans interplanted are predominant in the farming

The interrelationshipssystem of the study area.

could get higher economic
oven under the 5 977/78 frr::: gets prices

•existing technology probably due to the same

The average margin per man-day of family
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IPS

dizcvzsod earlier in this text It was however
concluded that more technical and economic

There was no empirical evidence established in this
particular study as regards interrelationship
between these two crops because the input/output
data for these crops were considered separately.
Theoretically, it could be hypothesized that
such intercroppings were essential to maximize
returns in terms of cash and food requirements

This assumption needs careful economic
research in order to establish optimum farm sizes
for a given level of

Such investigations were outsidethe
sc-pa of the present analysis*

The interrelationship between msize/beans
5.nterpl an ted as

The return in terms ofin the empiral analysis
average margin per man-day of family labour under
the existing technology, was higher than when the

crops were grown pure stands, as shown on
This evidence is further intensified

by the optimal farm plan models where maize/beans
table

research on this issue was urgently requiredo

two

a determined farm incomes in

district*

?t\.?en coffee and bananas interplanted has been

a single enterprise was evident

on these small plots owned by the peasants in the



-inn

Enterprise appeared inan
"O5h of the plans® Technically. the interrelation­
ship between the two crops grown in mixtures has

(1577) and many other agronomicCIAT
researches in East Africa. Therefore in case of

there was a strong interrelation­
ship of the two crops when grown as mixed crop and
this important relationship need to be seriously
considered ’•••hen the problem of land shortage in
the area is also taken into account.

The

terms of average margins per man-day of family
labour and also in the emerging optimum farm plan

n bF n rv e t ion S i: i C ? t e

through integration of thecould be a lot of
two enterprises because the aiiiu.als ecu Id utilize

lot of crop residues such as bananas anda
malso/beans crops. These residues could ba other-
wise wasted or used for mulching®
interesting topic for further research to compare
the two uses of these crop residues with the view
to finding out the best alternative use both

interrelationships between dairy and crop
enterprises were also evident in this study in

The International Centre of Tropical 
Agriculture®

gains

Be s 5. d e r- t h i r- ~ s pa c t

hive

? t may La an

d cropping as

L-jcn proved to be -erisficial and highly produc- 
■1 

?

that since the livaztccl: arc- stall-fed, there

Hoshi district,

agronomically and cconomscn*iy. hearing xn j the 
1‘CIAT
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•inrd from the livestock as well.

7 ”

DP.jnnizr.tion and passible ir.prcva~.2nts

; ha major ouestion encountered in this study
is the ruestion "what are the economic ineffici­
encies evident in the farming system as regards

which in event
could suggest opportunities for increasing farm
incomes? □? see the peasant farr.srs in f'cshi

Thisrural district efficient but still poor?"
nuecticu could be answered by examining the results
of the linear programming models both under the
existing end improved technology.

It was observed in the optimum farm plan
under the existing technology. that withr.u-ool 1,

excluding the cc-st
but considering subsistence

constraints, the programming results indicate that

from the present TShs. 2692.00 to TShs. 3021.00.
Tills hisve is accomplished by concentrating efforts on

maize and dairy enterprises;
This change appears tc bo c trade-off between sn increase

and uprooting coffee which is a long time
move would hardlyestablished crop in the area.

b y 1 z?-1

of family labour,

in income,

-.concmic efficiency of the present

the production of bananas,

Such a

a roolloccfion uf resource,

the allocation of farm resources,

"real" net farm revenue might have been increased
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nptcble to the farmers henz-uce t

incrousc in

economically or sociologically nigh enough.

5'

-n relaxing ths subsistence constraints model 2.

in total gross margin of r'. _jr. 62'.' from TShs. 6323.00 to
T?.j ch j-’-7. tier,  to the adoption of this

relative attrac ■.'. v£ optimal plan lies in ths fi-ct that it
is a risky plan- Economically, farrsrs would not

accept putting all their

l here two Empirical results confirm t!:£ fact that-
the posesnt farmers in t'oshi district under ths

manner consistent with the goal of profit
Although the validity of thismaximizations.

conclusion is challenged by Lipton (1363), it !“■

however supported by similar * i elusions derived
by Hopper (1555) and IMormon (l.’E? - 72) that peasant

‘'real" total gross margin is not

"eggs in one basket.11

and in general they are eliu-r.-iting their
in a

e -otential

under existing technology, t;i=r~ was a potential increase

could prsp-bly be acceptable if such a neve cc.^ld
piobubly increase farm incon- > to say rare than

F3hcc 1.3532.UD.

Existing techno.-! egy, wore doing ihu fcpst they could
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technologies of production.

b'hun improved teuisnuluuy v.csS introduced into

the optimal farm plan obtained while

taking into account subsistence constraints,

indicated a substantial pay-off of 57% increase

in total gross margin from Tshs 2692.00
to Tshs 4227c.40c The increase was achieved by

on the production

dairy enterprise was negligible and its gross
margin of Tshs 75-00 could be obtained by trans­
ferring the land to production of the niaise/beans

On relaxing the subsistence constra-
there was

from Tshs
GSSC c C

Au interesting phenomenon was further
observed when two models were developed which
combined improved end the existing technology

plan model 33 indicated that
taking into account sub­

increased by well over 120% from Tsh 2692.00 to

"real"

total gross margin.

model 4 A,ints =
5.n tot cl gross margin of over 36% -

Optimum form

concentrating farh-.er’s efforts,

the models.

to Tshs 11,350.00.

"real”

an increase of pay-off

sistcncc constraints, could be tremendously

of coffee, bananas and maice/beans enterprises.

f-rr.ers arc efficient under their traditional



tj:-; Cn relaxing subsistence constraints

ebout 55%. from

In bc-th these optimal Ferm plan models
incc-:.':=s wore increased by the adoption of "mixed"
technclogy in the farming system. Banana
enterprise was produced using the existing technology
while maise/beans end dairy were to be produced
unde? improved technology. This evidence further

under the existing technology and that improved
technology could provide dividends,
technology could immensely increase their total net
farm rovenues.

improved technology or the "mixed" technology need
to be examined in terms of resemblance to the
observed situation in the area, and the validity
of the optimal plans on the farmer's point of view

The analysis hasand national policy at large.
proved that the possible improvements on the
formers income in the area is through a development
path towards improved technology or "mixed tech­
nology., The optimal farm plans model 3A and 33

133

a "mixed"

ir. t:..t--?. gross margin was

Hcwever. the adaptability of either the

proved ths fact that, although farmers were efficient

15hs. IZh-!.DU.

j.r-- conditions ths potential increase
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in ths study ores.
hnvs- dr.-ss res=?..!:• Innr.e to the currant farm
cro Ths difference is thation snt-rprises.
these pinna indicate the adoption of cure coffee end

bsnunc croppings while in practice these two

This anomally was f'leinlycrops are intercropped.

cine to the nature of cate collected end incorpo­

rated into the linear programming matrices. The

itions for adopting either of the two optimalcon

plans was Discussed earlier in this chapter and

heavily depends on policy makers‘ willingr.sss tc

review the coffee export tax, thus creating a

favourable coffee cost-price structure However,
model 35 has clearly indicated the

importance of "mixed" technology in the small-
hrldsr f;-~s in the district.

/•nother important factor determining the
rsli-Vcray of these two optimal farm plans as
possible improvements of the peasant farm incomes.
depends not only on the profitability of these

but also in the variability of the cgs.h
The nature of the present sterio proersmm-returnsc

but there ic no dcubt that this m=y bethio ccpsct,
ing exercise has not allowed a rigorous test on

SuUKi to logical pions for adoption by farmers
s hscs two form, plan models

all in all.

plane.
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attitude towards the adoption of these plans.
Kc-wevor, dynamic linear programming and parame-
LrInaLion would be able to throw some more light
on these aspects. Further work in these lines of
research is urgently required.

The present analysis has indicated that under
the existing technology farmers in the district

Possible lines of
in the adoption of optimalii:ovalents lie

under either improved technology orterm plans
The peasant farmers in Moshitechnology-

district need to be convinced on the potential
and desirability of these techno­

logies towards the improvement of their farm
their standards of living.

"mSxe.d”

nr. important factor in determining the farmer’s

are efficient but poor.
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ch.'.pter vzn

co;:• clusic:,-s amd i;ecc;-:mskda~io:js

The present analysis of the small-scale
coffc-s—banana farmers in Koshi rural district

clearly"demonstrated that under the existing
technology, in general, allocating

ci" profit max:miration and secure family food

SiUppj r.

the present technological sociological and
The potential for increas-

major limiting resource ir.s found to
be lands
increasing productivity of land through using

mere intensive end improved methods of production

ov-tlah'-s from applied agricultural research*

The practice of crop mixtures is predominant in

the district. Although tne intercroppings .f

economically. tne incerreletionsiiip between cul’iee

Cone". 

farmers were,

economic conditions.

achieved by trying to reallocate resources under

;..s cl b-_ very much limited.
".ng Incomes through such rc-ullocation of

resources in a way consistent with the goal

There is therefore, little gain to be

Therefore, a primary focus must be on

males and beans are justified technically and



toor-ii c-1

1 e.

ho some tin:" ensuring eder-L-ate b«n«r-ss supply which

The grins in terms of real net farm revenue and returns
per unit of land and labour nave boon observed to be

ntisl under improved •ch", cl cry£U_;

! ho study hoe further rsvselsd vhst under
ths existing technology, small-holders in the ores
leek cossntiel farm inputs end equipments a
fr-ctor which has contributed greatly to lew crop

of the farmers in the ssnplc villages- lock the
essential coffee prunninn. spraying end processing

□nd less than *i0?= of the farmers were
using improved seeds for maize and beans production.
Yields per unit of land for almost a.’l crop enterprises
were very low cs compared to potentisl yields under

The optimum farm plans obtained •improved technology.
under the existing technology indicated that coffee
which is a major cash ci'np in the district was not

sh cpii

For exci.ipis,

ch is

t".e : 2.2 :isr frr.m level.

-.nd livestock yields end thus low form incomese

is the rtcple feud fcr the farrsrs in the district.

hoi dure to rr. imise returns from thrir small-rlcts at

it was vateijlis'netj th st ever

of crop ri: that u'll ole the srsll-

equiementr

-r intororonnsd r

in cs'sr re
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competitive z.-ncuch in terms of profitability to
This asoact could ba attributed
yields car ur.it of land coupled.“J- 1

;jith -hr.

Under even uhen

fee copeurs in the optimum plans
occupying

This phenomenon is an indicationUWjll "21= li-nd«.

theeven

suite profitable if the yields per
This factor applies

to oil ths enterprises on snail-holder farms in
ths district.

■3-T orn.m:-.’mint ions to policy

Ths r:-?co-.;:andstions to policy makers arising from
the

F

Production policyr> <

that may fcllc-u? from>" cl err implication
conclusions is tnet the srpll-soeie

1 CL!

under the existing coffee prices,

■.rcvL'j techr.olcgy houevsr,

I -i-:

race ninj conclusions ”=y be grouped under four

•’co In.-- pri~;== r~l .-•! * vs to tr.a prices
crop or livestcos: enterprises.

a substantial percentage of the total

of the o

eir\< •? t, a

utiliortion policy, marketing policy and research policy.

unit cf land ware improved.

sub. iatonce constraints u~rs incorporated into the

: airily production oclicy, rural labour



the
□ y to ohangs their existing prcnuction-■■'

;:7:r?.'.Dny to inc.roved
oi'L:or to 5.".piij\;u fi.r-sTi inoo:-=s end raise their
Since lend is ths major constraint in the srec. r*. ir H HlLJW | I

focus c:n development planners should b= on increasing
agricultural productivity through nrsater intensive
:j"S of ths c.vsilshle land by employing improved production
mathodse Emohesis should bs given to exploring the

bility and usefulness of improved technology when

socle formers in the district uuuld require considerable

help from the Government end Agricultural -uvclcumant

the Coffee Authority of Tanzanie.

Thersfore

form models reve«?ad i. -,d:r
models 3A end 33. This seems to be a prectio-jl
proposition which could erihonce the current form
incomes in the district.

’.n effective extension ser’-’in- io vitcl
to accelerate the former’s educetion on the

crmrir.cd with the traditional cropping pattern?;

in the lines of ths optimum

p.-.rticulcrly crop mixtures.

= change in farir: organization that may be

or "mixed" technology ir,

c’!irr?ly :.--difiad to suit Iccgl conditions, i? M.-.p.-otud

Fat- this purpose; th= sr.«ul-

Inotitutiono such as

triot used as s matter of



optimum farm pirns and their economic implications.
It appears that the present extension staff/

farmer ratio of 1:1500 in the district is highly

these propositions. It
is therefore recommended that this ratio need to

highly reduced to say 1:500 bearing in mind
rhe issue of proper.-training to obtain better

Farmers are more likelyquality staff as well.
to accept new technology when there are closer
demonstrations carried out on the farmer’s fields

actual conditionSo

Thesmall-farmer has limited capital.The
government will therefore have to provide
economic incentives in the form of subsidies.

to he in the form of cash and??h~~~ subsidig s need
Thus seme form of institutional creditincuts c.

The Tunsiania Rural Development Dankrequirede

should work in close collaboration with the Coffee

and the Ministry of -Agriculture in4'jthurity
Lanning a strategy towards this goal together

with the village goverments to ensure propar
scm5.ni2trat.ion of such a scheme and reduce rates

The present methods of inputs dirtri-of default
has caused a lot of

log if.';. ? ccl problems in tne district* The government

is

bution and availability,

be

adoption of production-increasing innovations,

under the farnor’s

inadequate to inclement



ities they tr.z-y require. is therefore

business organizations such as the Tanganyika Farmers

those Cuties for the benefit of the small-holder farrrers.
Alternetively the government should re-establish the

urotive Unions which were disnuntled in '“7ES
i he E’-:-prrsiive r.r.ve-isnts if properly established ->nd
aricquztoly manned with qualified staff could very well
carry out the function of inputs distribution in villages

Marketing policy3.,2.2

iha recommendations under this policy aspect

ting facilities, processing facilities end nric=-Fl Ci

controls-

it is
□nd extension of rural feeder road f-cilities
help to bring smell-holder f aimers closer to

Thus farmers can benefit from theurban markets.
selling of produce at a more favourable price,
anu encourage the supply of rtosunsbly priced

Thegrowing urban population.foodstuffs to a

a well known fact that the improvement

h -3 the crop authorities

?tr? net ths ir.
sc many other functions that fermers ar=

ere eileripted on three categories, mainly improved

I'.-p which cro currently primarily responsible fcr

ti::;- und in cuar
sunnjstud that this resnunsibility be trensfer-ed to

tc at thuii "r-.cu nt the.- right

Asnncirtion, who are -.ore experienced in performing



feeder ro: dr system in rural areas of the district
Ths uusocss of

th- Currant dairying prcgramma sr.d efficient
marketina □ f most crops in th- nis-.T-ict need feasor
reads which are sassabla throughout the year. 7 ha
government in conjunction with ths Coffea Authority
should play a major role in this aspect as soon as

“ha village cooperatives seem to be wallpossiblEe
but they need greater strengthening

in terms of manpower*

"of fee is a
government's efforts to diversify the

economic dependence cn this crop,.peasant
it is likely that the situation may net change

ihe government has embarkedin the near future.
on a major coffee improvement programme in the

It is however pertinent to stress the
importc-nce' of greater focus on the caffes

This study hassing facilities aspect.prose
shown that almost 100 per cent of the coffee
processing is done by the farmers on their hold­
ings without adecuete facilities and equipment.
Although tha programme envisages that small­
holders shall be supplied with hand pulpers at
reasonable prices, it is highly unlikely that
this approach shell pay dividends in the chert

quality.run. as regards improvoi.-enre
It is therefore proposed that the issue of central

organized,

major cosh eras in the district,

tf s

eroEo

require ccnsinsrFble imurovamarsts.



coffc-o pul paries he re con side rod and planned

i in p 1 e n •; a n t a t i  n efor There are four central

pulperies in the district, -whose factories

no1 in ■ ;ork ing condi t ions. These have been
neglected and they require overhauling, maint­
enance and proper administration by skilled
personnel More of these factories should be
established at least in every ward and farmers
compelled to send all their coffee for processing
in these factories. Such a scheme would in the

run benefit the farmer and improve the
coffee quality in general.

Coffee prices are low relative to those of
It appears that these low coffeeother crops»

relative prices are due to government*1 s policy
of setting producer prices low by heavy taxation

The current export tax on coffeeto the farmer o

of 30 - 40 per cent need to be ~"3v=d “r r~ri.:n-f in
in ord*-per cente level of say 5-10

more price incentives to the small-holder
farmers so that they may adopt improved technc—

Also price fluctuations tology on the crop.
small—holders should be seriously avoided. •• • •**>

Coffee authority need to give priority to this
aspect and carry out proper investigations on the
corree
me nt accordingly.

xong

cost-price structure, and wIvIh. nnv^rn-



* "1 *•

keting bananas i= highly unorganized in-• ; ■_•

" strict face vary unstable rrices for
For example in a normal average

:na prices ere extremely Igij during 1.':^
_’T fpril, June and soretimas in L’cvarber/

It is proposed that government look into
the pcsoibility of establishing a marketing organization

□ avalcpmsnt and marketing of bananas and other vegetable
The

hr.ticn:;! Agricultural and Food Corporation through its

other subsidiaries has not been able to handle this

problem properly, probably due to its many other functions.

S,2&3 Labour policy

ihe results of the empirical analysis, table
35 indicates that under the existing technology.
end even if’ farmers ware to adopt the optimal farm

surplus
family labour is present in most months of

It is imperative that additionalthe year®
off-farm employment need to bs generated in the

Small-scale industries seem to bevillages.
Village governments inviable propositions.

L.ey,
Epr’n-

thrlr crop produce.

or authority whose responsibility would be the

crr.oo in ths region and the nation as a whole.

plans under mixed and improved technology,



ccoru :.n at ion with the Small-scale Industries

■f;ujor role to play in this respect through

trnr*.ning and establishment of these industries*

This scheme would be of considerable benefit

in absorbing the large number of primary school

leavers every year who do not have alternate

employ ment opportunities e

■3c 2..4 Research policy

The problem of inadequate availability of

agricultural statistics data in the district

for planning purposes has been discussed earlier

Therefore it is proposed that

Agriculture as a matter of urgencythe Hinistry of
establish a farm management division both at

In additionthe regional and district levels.
to constant data collection and analysis on
small-holder agriculture, the division could
undertake major investigations and studies which

proper small-holder farm planning in the district*
The following subjects may be among those to be
cO:?sidered as being of high priority!

The economics of mixed and pure stand 
ci’C-poings - mainly cof f oo/bar.nnns*

in this text*

are considered to be of immediate priority for

volopment Organization (S.I.D.O,*) have a
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Investigations into

in the farming system.
.nturi5.Es on the feed lots or cn feed

This aspect of study is important
because there 1 = no edaoupte date cn

which the many croposed dairy and other
livestock progremres in ths distr

Finally agronomic researchers should focus on
s~sll-holdar farms and include many field testing

In thistrials on small-holder farm conditions.

new knowledge could easily be introduced to

inn i.L'.'iSrH'.i farming incL'iods and cuuid helu to close

the present gap existing between vus-;stations
end the extension servicet in dienomieating impreved

,•

way r

and animal feed balances in the dir.trict.

cowls be evaluated and i:::ovcved economically.

or input

techno logy to th? for:?"?.

i=pulresents for different ert’rprises

nturi5.Es
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FA RM CUE STI C.\! ’! AI REA 2 c. 1

DISTRICT DIVISION

.... VILLAGE CHAIRMAN ....
FARMER/FARH NUMBER. . . .« DATE
ENUMERATOR

Are you the owner of this farm?
Yes NO

Are you managing it on behalf of someone?2»

Yes
for whomIf you are managing it for someone.

are you managing the farm?
FriendRelativeSonHusband

Brother Father

Write approxim-?ccWhat is your Aga?■4..

Age cccceec-tfcefrr**

(e)(a) 35-3915-19
(f)(b) 40—4420-24
(g)(c) 25-29
(h)(d) 30-34
(.•:) Over GO

What level of Education did you Achieve?
\ «U / * <-*A. Ill(a) None (g) Over Form 5
(e) Form 3-4(b) Std 1-4 (h) Adult

Education(f) Form 5-6(c) Std 5-8

5,.

What is your name?

Io

&CrC(C*&OOt>OCOCC*Oe<?& iiW P n •



1S1

Others - Specify

Are you:

(a) Single (b) (c) DivorcedMarried

(d) Widov/ed

If you are/or were married, how many vzives
does/did your husband have?

Ciii)(ii) Two Threeone
(vi)(v) Six or moreFiveFour

- please specify.

o FAMILY STRUCTURE:

s

l 9II

6 c

i

i

Iof I
> » t

i..1 IT i 
i

Schoo­
lingfZ

k 
|i
Li.

7C

off the |
Farm i.

„ ; . ; Livino onocx j ago; -
l “ft dFJil
: iT1
4=



1F1

Technical Traininc
(i) Others - Specify

Are you:

(c) DivorcedMarried

(d) V,’id owed

7e If you are/or were married, how many wives
doec/did your husband have?

(ii) (iii)Two Threeone
(v) (vi)(5v) Five Six or moreFour

- please specify.

o FAMILY STRUCTURE:

7I
i

I

1 EI.

> !> I

I T
I

i ■ I

II I

Schoo­
ling I

I ! J

on 5 off fcha 
rarm | Farmi

■ J_

!

2 
I
I
i
I
I

Living ; 
“ • “ s s a

I £ 
■ 
t
I 
I

5C |

~-"7

t 
is-
f

»■ ■

4C

L2

“fifeHber j |
of | Sax ; Age

I :..f:iiv i j

I I



9.,

(?)

c

What rights do you have to this land?

Inherited Bought
Renting

(c) How many separate* pieces of Land do you

have?

(d)

AcreagePlot Number
I

Do you pay rent for any Land?J

f 3 \ \ A / Mr • ■ w** r* x c; o

What kind of Rent?
s s c 5 e e 9

e

Can Land be bought locally?(f)
Voc- A ■ V •

I I £ 
k

I -i
■■

Distance
From Home

How many are more than ~ mile from 
your House?

i

How many acres of Land do you have:
Acres.

FARM STRUCTURE AND LAND - USE:

»*..•».Ho

If Yes,

I »o«



z

Kg;

Tt shs

FARM ST. ZE AND CROPS:

(a)

Acres

CROPS
COFFEE:

»

TOTAL COFFEE PRODUCTION ON THE FARM

r
t.,5.

i IB

k

f5 t

f I

I Acreage.?Spacing

Total
Receipts 
/(M. - X X OHO /

Price per Kg 
1977/78 Season

Parch­
ment 
Coffee 
Baas/Acre

Number of 
Trees per 
Acre

[
I

How much would a cropped Land like 
■yours here worth per acre (including 
Improvements except buildings?).

Amount
Sold 
(Bags)

j^s^or- fTf-T CM—

ioc.

I L’-■[_Y.rs±_
4—20
Yrs___
Over 
20 Yrs

’ L YIELDS
Cheries 
Bags/ 
Acre

? Total"coffee = 
r -Acreage at ;
» Enuring Age i

V.’hat area on this farm is at present 
not used for cultivation?....

i Age
; 1-istri-
{’ but ion



Inn

BAHAMAS:

Variety

13 = TOTAL PRODUCTION:

T JULJAM

i

I
I<

[ Month OCT.i.NOV :DEC

i

i

I 
I ?

I I I 
■

I I

Banans
Stools/
Acre

Bunches
Con-
ciimon 

will W Vaa

At
Home

IE

Approximate 
Spacing

I

j 
? 
! 

II

Number of 
Bunches 
sold 
per 
Month

!
h

FEB’ MARr:APR

I:

12-

Average 
Weight 
jof 
.Bunch
[Total 
iprodu- . 
jction 
iPer
Acre

f i
AUG ? SEP’.

: i

i

xields 
per 
Acre

J MAY?JU f »

; i| variety iAcreage
* - ------------- ----- rir -- - ~i - -—r.r- ~thh

_______________________
i (ii)L. ----------- -------
| (iii)
[71^-------
! (v)
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1*35

INPUTS

( &) any kina on

Yes, e riu

please specify as indicated be lo

Quantity •...Cost(SHS)Type 1c

-do­
o-

dodo-
(b)

QuantityTYPE
1

i5

(c)

QuantityCrop

3
4*

!
!

I.  
i i

. -do-

. -do-

Did you buy seeds or seedlings for (mention 
crop) last Year/season eeg«- Hybrid Haise seeds..

J

Did you use Fertilisers of 
(crop) last year/Season.

- . -—ci."--. . .
- ..-do-.•.
...-do-...

. Crop or 
crop 
Mixtures

.-dd-
,-do-
.-do-

i1i

i » T t ■ T I8 T

(T.Shs)

i

SI 
■:

j 
i 1
I 
i

 I i£
!

f

2e

2*

4 <-

Cost
j ('T'

I

4 . .
5 . .

Tf Yes,

2...

| Crop or
I crop mixtures

Did you use any other inputs of any kind on 
(crops) last year/season, such as insecticides, 
Fungicides, Herbicides etce

-L O r.
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J* /•

I / I

Yes No

2 0

kindly specify,

Sex

CAPITAL COSTS—-ii.u_■.=.*» — 1 —21*

I AMOUNT PER MONTH OR YEAR

e
T1

I A

TYPE OF INCOME

i
Amount (T.Shs) remitted per month or 
Year.

Fees any one of your family either son or 
Daughter working elsewhere remit any sums 
of money to you on the farm?
Yes t!..r <«o.. ....... ......«No ••••••••••><

£ 
a

1 9“

- — i rr-. ------—■ —

_l__ i_1__ (J_ J
I IMOI' 

J I

I• Member of 
| family
■ ■■ V. ' - I. •"

Us™-.
LS'v
I 3-
U. «-- i- - *-

i 5,

resides the above, have you any other 
incomes such as pensions, etc*

please specify,

Could you inform us on the assets you have 
on this farm such as Tractors, Buildings, 
sprayers. Jembes,. Pangas, Pulpers etc.

It Yes,

L 
S le 
L.2,_

l««—• -v—I

If Yes,
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.— .1^

Crop r.srketlno

CROP
f !

1 /

(iv)

i n i o r. ct-cut the

(i)

No comments
Others (specify) -(v)

nave
Yes see

If Yes,

* as*

| 
t

!

IT

DISTANCE?
TO MARKET

i• (

Satisfsctorv
Too low

J

1?
J 
j 
s

(iii) Kot hich enough
(iv)

[ METHOD Or “ R I TRANSPORT

you hcd cny 
the ~=j or c re- pc ?

1 PRICE PER ;
I UNIT (E.G, KG;
I EUNCH/EAGS/ ?
; etc- ;

■• ■ ■ I

'.vhat is your c
□rices? Are ti
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LIVESTOCK ENTERPRISE

(a) (i)Livestock Inventory: Dairy Herd:

II
Class Total

Cqv.'s (Total)
• Cows in Milk

T

Total

Other Livestock
iwt*b

TYPE NO
No No

(TeShs)

Beef

I

Goatsr

f

r
JL

IY

i

1
t
I

!I

!II

FEMALE 
T’TouaT' 
> Value
(T.Shs)

|
I

i
1Poultry

(i) chicken
(ii) Others

MATURE
MALE
Total 
Value
(T,Shs)

pracie C a 111 e 
pumber 

I zrI 
—f

iJ
!

‘“I
H~ r

IMMATURE ________
'MALE s FEH/-.LE

local | i local
i Value Nbej Value

j(Tshs)

; Indicar.eous Cattle
|Number ! Total Value

■r.. - r--------
~i i '

I Heifers 2 yrs« 
i

f Female Calves
II Year
i Young Bulls

_l_.Xs.ar - 
Mature 
Bulls

Others 
(specify)
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24 „ LIVESTOCK EXPE?iSES

2O

3

4C

25 c LIVESTOCK PRODUCTS

2

5O

i

8.

i

11.
I

12*,

13o

b”

I (
1

!
!

■f

1

i

! 
f 
I. 
[ 
i

I 
I ■

II 
I

iJ

I 
I

i

1 
I
I

I 
k

amount 
SOLD

PRICE 
PER 
UNIT

TOTAL 
COST

DAY, MONTH 
OR YEAR

AMOUNT * 
PRODUCED PER AMOUNT 

CONSUMED 
AT HOME

KIND OR 
PRODUCT

AMOUNT
BOUGHT

i

-- !I i _JI
I

i9*
10.

Io

7.

6&

6e

5c

E
i 1-

? TYPE OF 
EXPENSES 
—f

[ COST PER UNIT
| (7. SUS.)

3S



’i/a

A 2. 17

OTHER LIVESTOCK EXPENSES:

(a)

How .much grazing Land do you have?
C t>

(c)

No

what are the major problems?

u

where do

What is the approximate cost per month

(e)

Cf)

.Distance from 
.... .who owns it n • » 
Cost per animal

Approximately how much did you spend on 
supplementary feeds and salt for your 
cattle last year? CHS) ...... .

Do you graze or stall-feed your 
livestock?

Are there any Dipping/Spraying facilities 
for your livestock in this village?
Please specify.
Place ..
Home ...

Have you established improved pastures 
on your farm? 
Yes

Home-stead? ............
means of transport do you use

1.
2O
3

If not,

If you stall-feed your cattle, 
you collect your fodder grass 

...........How many miles from the
what

2GC.



I

I

V

5
6c

7e
!

(2)

NoVr. e * V— • J Q C«

■T 
I ■

r

i
I

pI

t ?

I
II
I I x

i

■

M
*I Total 

|costs

' ——T"...

5 TERMS OF REPAYMNET 
(IN CASH, OR IN KIND) 
DURATION OF LOAN 
AMOUNT TO BE REPAYED 
OR INTEREST RATE.

CREDIT:
How much money did you borrow this past 
season to pay for some c-f your costs of 
production on this farm?

Vet. Asst 
sought 
YES/NO

LI;.j v-„eri- 
| nary o::nsnt.es 
; you had since 
* last year, can 
| you tell me the 
: non th;. Item, No. 
of cattle affected 
and if you reques­
ted for tree tmen t 
or not

■ I .
SORROWED! USED
FROM FOR....... L___L„_.

I I '' i I

J._
J1_ i

Besides money borrowed, did you take Fertili­
sers, Insecticides, seeds or c ar inputs on 
credit this past year or season.

8 AMOUNT{ (T.SHS)

t..... ■ ’ '

11........

,4
i---4.

! Month*No. of 
r Item fcattle .

{affected!r["

o::nsnt.es


173

c.

please specifyj-

-Ype

»

3

o

C3>

NoYes
how end why

c s<so ® s.

2SC rEXT^SION CONTACT AND QUALITY

(2)

r r

If more production credit had been available 
to you this pest season/year would you have 
used it?

t- 
F EStaff 

from 
Ushirika

01J122TS 
Specify

(1) Hot.’ many 
times have Govt* * 
officials

I visited your 
| farm since last
I year 1977I — - ~

| Used
| for

*s nnni q 
Office

From whom 
or where

Ther's are several committees in this Village, 
is anyone from this farm a member of any of • 
these comsnittces»

LI* 
i '

■ r ji___ k I • _ jlI‘.iaaiiiui veu-e > 
Staff |Staff

If Yes, 
f-—---
t Type r Amountt 5
Li. I

Terms Repay- { 
ment as above |

II
______  ■ ..... -.1

4r.

If yes,
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!

(3)

& G G C C

No

(5) Which crops

*

(i)

(11) What is your opinion on these charges ...

Did you Hire a tractor for your farming 
activities?
Vs s

t

'..’hat is the current Hire charges (SHS)

Kcmber of 
fam i1y

' Committee
| participating

and operations did you use the
Hired tractor on?
1c
?.*
n

p-
I 3.

Have you or any member of the family attended 
agricultural courses? When and where?

State status in the 
Committee eq. member, 
Chairman etc. 

Can you tell us which one you think is 
impor t- ’■ r.r

Specify as below;
.-..C r 2 u

The Government is trying to improve tools, 
equipments machines etc at its Research 
stations so that better and or cheaper tools 
equipment and machines can be made available 
for farming in this area*,



ieo

Other - Specify

Please tick whichever is appropriate.
(3)

O o

fr

CJ Gr

What else do you think the Government could 
do to help you with farm work in this area?

Better Tractor
Hire service

Better
Ox-ecuipment

o
4

Better
Hand Tools

I. Land shortage ............
Inadequate rain
Lack of operating capital .
Purchased inputs eg. fertilizers and 
insecticides are very essential but 
expensive ............
Lack of extension advice. ..
Lack of proper tools .

■7. Others - please specify

What do you consider as your greatest problem 
with farming in this Village?

2,

5.
6*.

I r~~
>

Small machines
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GROSS MARGIN CALCULATION
ENTERPRISE: BANANAS? EXISTING TECHNOLOGY

DETAILS

Yield 6240.000.65 9600Kg

Gross 6240.00output

Allocatable costs

350.0023
2~ Fertilisers

300.002C1 Manure Tons

4
150.00
100.005 c. Other costs

900.00

6
63
20

?
40

5340.00

40.00

!
!

f 
t

t t I
t

i E ■ 
( 
f

{I
I UNITS

Units 
per 

Hectare

10
133

Value 
per 

Hectare 
(Tshs)r

I2

I
I

Man- 
days

Depreciation on 
toolsI

Gross margin per man- 
day

Unit
Price
T.SHS

r
| To.tal variable costs

Labour requirements
6.1 weeding
6-2 prunning

barvesting 
f

5.4 Other labour
labour requirements!

Gross margin |

O a. O

I
I
[ Total 

i

1. Weeding a Prunning



A3C?

FARM 1’0: REPRESENTATIVE FARM
GROSS EARGIN CALCULATIOHS - COFFEE/BAN/tNA SMALL­

HOLDERS:
AREA: ( RU R AL ) DIST 121CT:MOS HI SAMPLE VILLAGES:

CROP MIXTURES: MAIZE/BEANS 77/78SEASON:

ITEM unit

(A) OUTPUT:
YIELD

2e GROSS OUTPUT
(S' !

SEEDS Kg

4o 300.00300

5e 25.50Tshs

TOTAL VARIABLE COSTS
397*00

1697.40GROSS MARGIN

0.5
158a PLANTING:
689 = WEEDINGi

■

35HARVESTING; :

14

12.

(E)
10.30

/2

•Tshs

[

I
I

; 164

r-: 
f 
i

I
"T

1071.00
1023.40

I

TRACTOR HIRE
CULTIVATION:

MAIZE
EEANS

Kg
Kg

■ 

i

Value 
per 

Hectare
Tshs

VA RI AB< .0 INPUTS:
MAIZE
BEANS

40 o 00
31.50

r 
t
i

Unit !
per 

Hectare!

J 
i I

25
10

1260
324 e 9

I

GROSS MARGIN 1=5 R 
HAN-DAY

i . £ L:.S .

j_I(D)

1.

3r,

7S

SELLING, TRANSPORT, 
MARKETING
TuxAL LABOuk-^lT?UT 
(MAN-DAYS 

8 Unit
I Price
I Tshs.1
0.85I3"15 

{ !2094.40
I

II
1.60
3.15

INPUT-OUTPUT DATA PER HECTARE: EKISITIL'G 
techiTology'' ~

OTHERS e.g. Trans­
port, bags etc:

i
i
• w»iIIT1__

!

 i
jTshS

•’-A30UR INPUTS IN j
DAYS j
LAND PREPARATION: i

I
i
!
ii
i io.„„n.

i co
i
f



133

(E) MAN-DAY: = TSh'o 1P.30GROSS MARGIN PER

(GE) MONTHLY LABOUR REQUIREMENTS PER HECTARE:

JANUARY C3

0o5FEBRUARY
15MARCY
63APRIL
32MAY

JUNE
15JULY
20AUGUST
14SEPTEMBER

OCTO BER
NOVEMBER
DECEMBER



FARM MO: REPRESENTATIVE FARM SAMPLE AREA,

SMALL—HOLDERS:

AREA : (RURAL)wncuT < ' U* i A u> DISTRICT; SAMPLE VILLAGES:
CROPS MIXED BEANS SEASON;

ITEM UNIT

OUTPUT
YIELD 324.72 3C15

1022,752.
L

(B)
3 = 78.75SEEDS 25Kg
A_ 300,00

5 c. 40.00

604.12(C)
(D)

30 = 37o
12.5planting?o

WEEDING:9.
HARVESTING-;5.0;

8.61I

/2

GROSS OUTPUT
mrrwn ■■ W/l.- "Ill ■ ! u L

VARIABLE INPUTS?

■1

INPUT-OUTPUT DATA PER HECTARE 
(UNDER PRESENT CROP HUSBANDRY)

i »
Ir

TRACTOR HIRE
CULTIVATION?

UNIT 
PRICE 
TSHS.

r UNIT 
PER 

HECTARE

VALUE 
PER 
HECTARE
TSHS.

iI
i
I

TOTAL LAUOUL =
( HAH - DAY S )______j
gross* maTgiFFpsk ka:^[ 
DAY  I12

lo

' (A)

Tshs 
i ? 
f 
i’Tsh~: i

TOTAL VARIABLE COSTS
j - —r----- - ■■ *** ",l *» r '■34

GROSS MARGIN
^--- —■ — —Tl ■ ■' ■ I ■ ■■ »■■■"* 11 " * —' * ***' "■*

LASOUR INPUTS IK MAN-i 
DAYS j
LAND PREPARATION: 

t 
?

77/7S

1 
!17 

i is

| 418.75

OTHERS ecgc Trans­
port, begs etc:

II 
I

“r .. 5

3.15

300.00 !

t---- T—
L

6o

GROSS MARG??.’ CALCULATIONS - COFFEE /BANANA

!

Kg



r'.iv nnV'. i'.|. iI", k

i ki ;rr I'i'.i-! in/ 11 i-i.:

Or. 5

12.5

17

15

JU hi 5

JULY

AUGUST o

SEPTEhiSER

r.-, —i —» T”
J. K

NOVEMBER

DECS'; EER

\ i \ i
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A 3 c. 5
FARM NO; REPRESENTATIVE FARM SAMPLE AREA.

AREA: MOSHI (RURAL) DISTRICT: SAMPLE VILLAGES:

CROP: MAIZE SEASON: 77/78

IN PUT-OUTPUT DATA PER HECTARE: EXIST!NG TECHNOLOGY

ITEM WIT

(A) OUTPUT
YIELD 1485.0 0.851, KG

1262.002. GROSS OUTPUT
(B) VARIABLE INPUTS:
3. 25 1.60SEEDS Kg

TOTAL VARIABLE COSTS

(C) GROSS MARGIN
(D)

i
0.5LAN D P RE PARATION:6.

16PLANTING:7

108WEEDING:8.

I25Q 
-Z

510.

158.511. .1

(E) 5.80

./2

I

GROSS MARGIN PER
MAN-DAY ••______

UNIT
PER

HECTARE
UNIT 
PRICE 
TSHS.

I 
i

II

TRACTOR HIRE
CULTIVATION:

VALUE
PER

HECTARE
TSHS.

LABOUR INPUTS IN HAN— 
DAYS

GROSS MARGIN CALCULATIONS - COFFEE/BANANA
SMALL-HOLDERS:

5e

40.00
3000 |

340.00 :

922.00 ?

HARVESTING:
SELLING? 'TRANSPORT?
MARKETING „
TOTAL LABOUR INPUT
(MAN-DAYS)_______



137

(E) GROSS MARGIN PER MAR-DAY: TShs. 5.S0

(G)

JANUARY

FEBRUARY 0.5

8MARCH

68APRIL

48MAY

JUNE

JULY

20AUGUST

14SEPTEMBER

OCTOBER

NOVEMBER

DECEMBER

MONTHLY LABOUR REQUIREMENTS PER HECTARE:



IBS

NO;

MOS H I, ( R'j R AL ) DI ST RI CT: SAMPLE VILLAGES;AREA :

CROP: BANANAS SEASON: 1977/78

INPUT-OUTPUT DATA PER HECTARE: IMPROVED TECHNOLOGY
r-->-

ITEM UNIT

(A) OUTPUT
0.6520.000le YIELD Kg

13000.00GROSS OUTPUT
(B)
3 c. 500.06 3061.00Tons

504C. 5.00 247.00Kg
1160.0020065«. Tons

■

GROSS MARGIN(C) 7049.00

8C 50

9 WEEDING: • 82’I
JHARVESTING: 60

50
242

i

/2

1480.00
5950.00j

i

UNIT 
PRICE

VALUE 
PER

E CT A RE 
TSHS.

h

f r

grogs margin per
man-day ...

[
i io.

GROSS MARGIN CALCULATIONS - COFFEE/BANANA 
SMALL-HOLDERS:

i 
f 
I £ r

?

I

LABOUR INPUTS IN Han-
MAN—DAYS
APPLY FERTILIZERS:

t 
| (D)
rF

UNIT 
PER

HECTARE TSHS.

-SELL 1NG . TRANS PORT , 
MARKETING
TOTAL LABOUR INPUT
(MAN-DAYS )12c.

VARIABLE INPUTS:
FERTILIZERS:
(Manure)

’>PkA¥S’& DUSTS:
Aldrin/Dieldrin
Mulching
OTHERS e.g. Trans- 

"■ “ nort- or.c: 
- ” VARIABLE COSTS
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(E) GROSS MARGIN PER MAN-DAY: 29.00

(G) MONTHLY LABOUR REQUIREMENTS PER HECTARE:

22JANUARY

20FEBRUARY

26MARCH
30APRIL

30MAY

30JUNE

10JULY e> o c e ®

10AUGUST

10SEPTEMBER

22OCTOBER

22NOVEMBER

10DECEMBER



*On

FARM HO: REPRESENTATIVE

ARE A: 1-hOSHJ (RURAL) DISTRICT: SAMPLE VILLAGES:

CROP MIXTURES: MAIZE/BEANS SEASON? 1977/78

INPUT-OUTPUT DATA PER HECTARE: IMPROVE D TBCHNC

ITEM UNIT

OUTPUT
1 YIELD

I
5130.002e GROSS OUTPUT

3» SEEDS:

82.3550TSP Kg4.. FERTILIZERS:

175.55150SA

Sprays & dusts:5 = 40,004e00i r\ 
j. v

Gr- 300.00Tshs I

5.00/ c

£- 1646.401

GROSS MARGIN(C)

(D)

9 i0.5Treetors
/2

i r

GROSs MARGIN CALCULATIONS - COFFEE/BANANA
SMALL—HOLDERS:

I
i

B

; i T
I i i i

Kg
Kg

UNIT
PER 

HECTARE

2700
900

UNIT 
PRICE 
TSHS.

2295.00
2835.00MAIZE

BEANS
0.85
3.15

I1

143.75
78.75

I
i k- r
II

-%a
Kg

i
25
25

5.75
3.15

VALUE 
PER 

HECTARE 
TSHS.

F

I[
TRACTOR HIRE
CULTIVATION:

82.35 
per 
50Kg
5 8 . 85

LABOUR INPUTS IN 
KAN-OATS
LAND PREPArATION:

VARIABLE INPUTS: 
MAIZE 
BEANS

|
! Par J 

J 5QKo I
i I
? , . , 
| SUU I I 
I ~

!1
~g |

! Ka-1

300.00j

7Z f 
( I 
f (PJ 

I1

I

. 3483.60

CTHEkS e.g. Trans- 
-■c-rt. hags etc:_______
total Variable costs
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ii

ITEM UN IT

20PLANTING:
APPLY FERTILIZERS: 15

WEEDING: 65o

13. 25
TRANSPORT, 15

23.22

MAN-DAY(F) GROSS MARGIN PER TShs. 23.00

(G) MONTHLY LABOUR REQUIREMENTS PER HECTARE;

NILJANUARY
0.5FEBRUARY
23MARCH
25APRIL

MAY 22
25JUNE
20JULY
35AUGUST
35SEPTEMBER
NILOCTOBER
NILNOVEMBER
NILDECEMBER

I

j

UNIT 
PRICE 
TSHS.

14,.
•-."J ■JT.at

GROSS MARGIN PER
MAN-DAY

UNIT 
PER 

HECTARE

VALUE 
PER 

HECTARE 
TSHS.

j 143.75 !

HARVESTING:
seillingT-1
MARKETING

10,.

!

L
: 12
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A 5.1

1
; FARM NO.

■

1

4
5
6
7
S

/2

2
3

Total 
(Ha)

1.41
1.32 
0.41 
0.91 
0.71
1.22 
1.62 
1.63 
3.64
3.54 
0.41 
1.42 
1.52
2.02 
0.81 
1.93 
2.23
1.31 
2.03 
1.63 
2.03
1.63 
1.02 
1.02 
0.41
2.43
2.23

1.22 
0.91 
0.41 
0.91 
0.61 
0.81 
1.01 
1.22 
2.53 
2.43 
0e41 
1.01 
1 = 01 
1.01 
0 = 51 
1.52 
1=01 
1.01 
1.22 
1.22 
1.22 
0 = 41 
0.41 
0 = 61 
0 = 41 
1.62 
0.61

a
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

• Permanent Crops ! 
(Ha)

[ Coffee/Eananas

HECTARES CROPPED UNDER PERMANENT AND 
ANNUAL CROPS AND THEIR PERCENTAGES 
OF TOTAL LAND IM THE SAMPLE AREA

Annual Crops 
(Ha)

Ma ize/Bean s/F• 
Millets
0.20 
0.41

N/L 
N/L’ 

0.1 
0.41 
0.61 
0 = 41 
1.11 
1.11

N/L 
0.41 
0.51 
1.01 
0.3 
0.41 
1.22 
0.30 
0.81 
0.41 
0.81 
1.22 
0.61 
0.41

N/L 
0.81 
1.62
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A5. 1

F
5

1
28 0.41 0.61
29 0.41 0.2
30 0.61 0.710.1
31 1.01 NIL
32 1.42 NIL

0.51 1.53le02
34 3.240.71 2.53

I 1.2135 0.41 0.80
1.8336 0.611.22 B

1.223? 0.81 0.41
1.2238 1.01

39 0.820.61
0.4140 0.41 NIL
1.211.01 0.241 I
1.420.4142
1.210.243
t— Ci v

I *“>*■>
e»0€ 8144

A A2 »*±*±0.412 c. 0345
0.61 1.621.0146.

I43.92Total 25.97

37.16%• 62^85%

i

i

i
I

2.23
1.43

1.01
1.42

Total 
(Ha)

i

I

1=01
1.01

r srm NO.

—J

0.61 J
0.61 |

_____ J 
| 69.38 | 

1100.00
t Totax f

~T
j all land-L

? e r fa an e n t Cr o ps 
i (Ha)
' Coffee/Bar; an as 
tI

Annual Cropsi
(Ha) j

Maize/Be ans /F o |
Millets_____ 1
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1: .utile

LP01 SOLUTIONPROBLEM
DUMP;LUMP

COLUMN INFORMATION

REDUCED COSTKAME OBJECTIVEVALUE
-3598.31931570=30000PRODCO

0-200=0000B PRODBA 0=7711
0-340.00000.0222B PRODMZ +

-1905=8255-418.7500PRODBN 0
r.-397.00000.8310B PRODMZBN 4-
n2916=4200B PRODCW 1.1570
013=000033.8179B SELBA +

75=50000SELMZ
233=50000SELBN 4-
—15.00000

Q—15.000045*5564B APRHR
0—15.000016.6249B I-1AYHR
r,—15.00001.2288JULHRB

-15.0000-15.00000AUGHR
-15.0000SEPHR 0+
-1.1200CRDTA 0T

3021.2477OBJECTIVE

LIMITS
PROFIT

-200.8430
-33=6474
-15.0000

RIGHT HAND SIDE 
OBJECTIVE

^1-5.0000
•-0^289



L
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SOLUTIONLPO1
LIMITSRIGHT HAND SIDEDUMP;DUMP 3
PROFITOBJECTIVE

RO’..‘ INFORMATION

PRICEr» u c C 4 1 o •NAME SLACK
03021.2477•" PROFIT Z

-2609.67291.74000LAND T

n25.0160B JANL +
015.8100B FEBL +
09.0842r-. ii.i x. nr nr-

-15.00000APRL +
0

16 c-2 366E JUNL
51.1000n w*JULYL

B AUGL
0B SEPL
0B OCTL +
Q16.2366B NOVL 4-

0B DE CL +
3500.0000OPCA +

0BANPRD
-277.3430Qi-iZ=RD

0
<•

0B Afr.n T

0B MAYH j-

0B JULYH
0B A’JGH
0B SEPH +
0+B CRDT

-15.0000
0.000000030

14.3210
0

56.1000
51.1000

67.0000
56.1000
56.1000

67.0000
56.1000
40.2000
40.2000
56.1000
56.1000

22.1712
40.4100
24.5600

2900.0000

-0.7911
—7.0000

13.6000
82.7936
47.5251

128.3500
64.1500
23.4000
40.4100
24.5600

2900.0000

-15.0000
0

-315.0000
* o A er Uv VU
•”3.0000
13.6000

-322.1474
n

I-1AYL

ENPRD
B MARK'

4,3679
4f2920
16.2366

.:.C?CL 1:



-.c-q

■utio?.OFT-; 3 s

7.. .-'01»’• r"S •- — —»T » SOLUTION

DUiiPi ~U?iF 3
OBJECTIVE

.‘.t-.L ORl’iAT J. ON

REDUCED COSTNAME VALUE OBJECTIVE
-3833.4424PRODCO 1570,30000

0—200,0000B PRODEA 1-6449
-10616-36460 -340.0000PRODMZ
—5290-0395-418-7500PRODSN 0+
-14616.2548-397.0000PRODAZBN + 0

02916-4200B p r.O DC t.: 0.9510
013.0000850.7439D SELLA ■?-

076.5000B SELMZ 0
02S3.5000B EEL Eh’ 0

-15.0000-15.0000I-.’.RHR 0•j-

0B APr.HR -15.0000Q
-15.0000KAYHR -15.00000
-15.0000JULHR -15c00000+

AUCHR -15.00000 -15.0000<
SEPHR -15.00000 -15.0000
CRDTA 0 -0.0800-0.0800

OBJECTIVE 13504.1120

L? CT -1 T , T *•* 2
PROFIT
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A6.3 : OPTIMAL PLAN SOLUTIONMODEL 3A.

PROBLEM LP01

DUMP:DUMP 3

COLUMN INFORMATION

NAME VALUE OBJECTIVE REDUCED COST
1.0159B PRODCO 6449.2000 0
0.3165B PRODBA -5951.4000 0+

B PRODMZBN + 0.4000 -1646.4000 0
0.0378 -5526.6300B DAIRY 0+

B SELBAN 1.5141 13.0000 0+
SELMZ 0 76.5000 -77.1323+

B SELBN 1.0000 283.5000 0
B SELMLK 113.4519 2.5000 0+
FEBHR 0 -15.0000 -15.0000+
MARHR 0 4-15.0000 -15.0000+
APRHR 0 -15.0000 -12.3400
MAYHR 0 -15.0000 -15.0000+

-15.0000 -15.0000JUNHR 0+
-15.00000 -15.0000JULYHR +

-15.0000 -15.00000AUGHR +
-15.0000—15.00000SEPHR +
-15.0000-15.00000OCTHR

0-0.0800B CRDTA +
OBJECTIVE

2000.0000
4227.4359
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A6 e 3: MODEL 3A. OPTIMAL SOLUTION PLAN

PROBLEM LP01 SOLUTION

DUMP:DUMP 3
PROFIT

ROW INFORMATION

NAME SLACK R.H.S. PRICE
# PRODIT 4227.4359 0Z

LAND 0 -5481.51431.7400
B JANL 36.0111 67.0000 0+
B FEBL 032.6496+

0B MARL 4.6053+
0APRL

8.2615B MAYL

056.1000B JUNL

051.1000B JULYL +
0B A'JGL
0B SEPL +
056.1000B OCTL 26.8598
032.8321B NOVL
033.2558B DE CL

7000.00000OPCA +
-315.0000BAN P RD" 0+

0MZPRD

0BNPRD
00MLKPRD +

300,0000300.0000B FEBH +

0B MAYH +
0B JUNH +
0+
0
0

200.0000 0
2000.0000 —0,0716+

B MARH
B APRH

200.0000
0

300.0000
200.0000

200.0000

200.0000

200.0000

200.0000

200.0000

22.4784

14.8293

200.0000

200.0000

200.0000
200.0000

200.0000

300.0000
200.0000

-12.0000

-3.0000

67.0000

56.1000

40.2000

56.1000

56.1000

40.2000

-153.6323

-283.5000

-0.1516

-12.4680

-2.4987

0

-2.6600
0

0
0

6.4519

13.6743

56.1000

51.1000

B JULYH

B AUGH

B SEPH

B OCTH

CRDT

RIGHT HAND SIDE LIMITS 
OBJECTIVE
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A6.4: MODEL 3B. OPTIMAL PLAN SOLUTION

PROBLEM LP01 SOLUTION
DUMP:DUMP 2
COLUMN INFORMATION

REDUCED COSINAME VALUE OBJECTIVE
-485.3196PRODCO1 0 5449.2000

0 1570.3000PRODCO2 +
-5951.40000PRODBA1 +

0-200.0000B PRODBA2 1.1555+
0-1646.40000.4000B PRODMZBN +

-397.00000PRODBNMZ +
-5526.60001.8450B PRODCW +

013.0000282.6261B SELBAN +
76.50000SELMZ +

1.0000 283.5000B SELBN +
02.5000B SELMLK

-15.0000-15.0000JANHR +
0FEBHR +

5.1670B MARHR +
020.6996B APRHR
03.5996 -15.0000B MAYHR

-15.00000+
0 -6.5306
0 -15.0000AUGHR

1.0300 0B SEPHR
0 -15.0000 -15.0000OCTHR
0 -15.0000 -15.0000NOVHR
0 -15.0000 -15.0000DECHR +

4086.1363 -0.0800B CRDT 0+
5924.5104OBJECTIVE

JUNHR
JULYHR

5534.9150
0

—15.0000
-15.0000

-15.0000
-15.0000
—15.0000

-4746.8339
-1158.4676

—3514.8684
0

-119.6573
0

-15.0000
0

LIMITS
PROFIT

—15.0000
-15.0000

RIGHT HAND SIDE 
OBJECTIVE
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A6.4: MODEL 3B OPTIMAL PLAN SOLUTION .

PROBLEM LP01 SOLUTION
DUMP?DUMP 2
rfOW INFORMATION

NAME PRICESLACK R.H.S.
PROFIT 5924.5104 0Z
LAND —5179.21980 1.7400

0B JANL 20.7224+
0E FEEL 12.8000

—15.0000u -» *. r~. VI'lAkjl. 0+
APRL 0 40.2000+

0MAYL 56.1000+
0B JUNL 56.1000

-8.4694JULYL 51.1000<•
0B AUGL +

—15.0000SEPL +
B OCTL
E NOVL +
B DE CL 0

-0.08000OPCA
-11.97300BANPRD —315.0000’

-195.7073—12.00000MZPRD ’
-283.0500BNPRD -3.00000

-2.465800MLKPRD +
00B JANH
00Bi FEBH

005.1670E MARH
00B APRH
00B MAYH
000D JUNE
000- JULYH
O’00~ AUGH r0crou
c03 OC’ ” 000
000
(J0— ■■■. 086 s 1363a

20.6996
3.5996

12.9700
13.0000
12.6220

2.0704
0

3.0000
0

RIGHT HAND SIDE 
OBJECTIVE

51.1000
7000.0000

56.1000
56.1000

67.0000
56.1000

67.0000
56.1000
40.2000

0.00000095
0

LIMITS
PROFIT

-15.0000
-15.0000

0
0

1.0300 
0
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OPTIMAL PLAN SOLUTIONA6C5 MODEL 4A;

PROBLEM LP01 SOLUTION

DUMP:DUMP 2

COLUMN INFORMATION

NAME REDUCED COSTVALUE OBJECTIVE
1.2503 6449.2000 0B PRODCO +

00.3346B; PRODBA
-2783.83940PRODMZBV +

0-5526.63000.7755B DAIRY
013.0000334.6094B SELBAN +

76.5000 00B SELMZ +
00 283.5000B SELBN +
02.50002326.5306B SELMLK

-15.00000FEBHR
-10.17750MARHR +

0-15.0000B APRHR
-15.0000-15.0000MAYHR

0 -15.0000JUNHR +
0 -15.0000JULYHR +

-15.00000AUGHR +
-15.00000SEPHR +
-15.00000OCTHR
-0.0800B CRDTA

OBJECTIVE

2.9638
0

RIGHT HAND SIDE 
OBJECTIVE

-5951.4000
-1646.4000

-15.0000
-15.0000

LIMITS
PROFIT

-15.0000
-5.0088
-15.0000
-15.0000
-15.0000

06967.6272
11350.3900
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AG. 5; OPTIMA; P.1

PROBLEM LP01

DUMP: DUMP 2

ROW INFORMATION

NAME SLACK PRICER.H.S.
# PROFIT 11350.3900 0Z

0 1.7400LAND -5449.9866
E JANL 014.6353+

018.4078B FEBL +
-4.822540.20000MARL
-15.000040.20000APRL

056.10002.0587B MAYL +
055.10001.3085B JUNL

-9.991251.10000JULYL +
067.000014.6497B AUGL +
056.10007.7506E SEPL +
056.10005.9858S OCTL
056.100013.2375B NOVL +
051.100014.2533B DE CL +

-0.08007000.00000OPCA +
-12.552800EANPRD
-76.500000MZPRD T

-233.500000BNPRD
-2.435100MLKPRD +

000B FEBH
0 00E MARH
02.9638 0B APRH

0 0 0B MAYH
00 0B JUNH

0 0 0B JULYH
0 0 0B AUGH
0 0 0
0 0 0

6967.6272 00

B SEPH
B OCTH
B CRDT

67.0000
56.1000
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A 5 s. 6:

L? 01,ei: s glut io::
i Mil?: DUMP

RD?; Ii-FORMATION

PHIC:jft. H . SNAME SLACK

0# PROFIT 12860.9777Z

-5179.  .2 1931.7-:-oo0LAUD
067.06*6.6471E JANI

56.:’n0 00B FEEL
-15.-.000040.20CM0MARL
-15.000040.20000APRL -5-

-15.oo?56.J0000i i/.YL +

56.1000 00E JUNL
-15.000051.10000JULYL +

067.00000.46113 AUGL
-S..469456.10000SEPL *

56.1000 U0B OCTL +
056.10000S NOVL +
051.10001.1860B DE CL

-0.0600m /■* r> rt f\ f\ t V Is a 0 kJ vT *-■'0OrCA
-11c973000BANPRD
-76.240900J-1ZPRD

-283.24590BNP RD +
00MLKPRD +

000B JANH
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