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ABSTRACT
ofand analyses economicsdescribes theThis study
inlarge production Setchet Wheatscale wheat Farmat

(a)Arusha, Tanzania. The to
determine benefits and costs of wheat production at Setchet
Farm and examine the farm’s cost effectiveness, (b) examine
efficiency and profitability of the farm and (c) investigate
the constraining factor(s) limiting the farm to achieve its
potential yields.

of secondary data.The study requires extensive use
However primary data were collected to supplement recorded
data. Analysis applied involved use of descriptive analyses,
such as the benefit-cost ratio (supplemented by net present
value and internal rate of return), efficiency ratios and
cost comparative analysis.

Survey results reveal that, the farm is operating below
its potential compared to wheat research trials done at
Hanang Wheat complex. Efficiency ratio analysis shows that

been ablehasfarm its productionalthough the to meet

not able to meet its investment and depreciation costs.
Economic analysis demonstrates that the current average

farm performance is economical, while financial tests reveal
that the farm is commercially unviable at 1.8 tons/ha. The
economic analysis gives a benefit-cost ratio of 1.15. But

same management level, gives afinancial analysis at the

costs, meagre farm margins in some years have made the farm

objectives of study are



other hand,the cost0.96.of Onbenefit-cost ratio
comparative test reveals that conventional, tillage method is
cheaper than reduced tillage method currently applied at the
farm.

the farm shouldFrom the study it is recommended that,
before fieldmachineryof f armdo preparati onadvance

operations, while seed multiplication has to be carried on
the farm should applyOn the other hand,separate blocks.

conventional tillage method during land preparation. Finally
the study recommends further restructuring of NAFCO so as to
allow autonomy and flexibility of the farm management.
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CHAPTER I
INTRODUCTION

1.1 Background

20
fifth is presently under cultivation

1978 ) .(World Bank, 1992 ; Kaplan,
predominantly agricultural, withThe i scountry a

population of about 24.5 million people, rapidly increasing
estimated of 3.1% capitaratea t per annuman

income of US $ 110 (World Bank, 1992). Approximately 70% of
Tanzania’s Population lives Agricultural
production is its primary economic activity and source of
livelihood. The agricultural sector contributes about 59?o
of the Gross Domestic Product (GDP) and approximately 84%
of the total export earnings (World Bank, 1992).

rainfall growing period of less than
For most

parts of the country rainfall period is shorter and erratic
thus limiting production of annual crops to only one crop

storms of high intensity and is unreliable, and unevenly
production Tanzania hasinFood beendistributed.

fluctuating over a long period resulting in periodic heavy
import bills particularly of the country’s preferred food

of 945000 km“. About
of which only about a

Tanzania is a

120 days for over one quarter of her territory.

large and diverse country with an area

Tanzania has a

in rural areas.

30% of the area is arable area,

season. Much of her rainfall is lost because it occurs in

and per
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rice and wheat. Faced with negative

the Government of Tanzania has triedtrends in agriculture,
to encourage investment in large scale farming in the form

herof the possible ways f eedfarms toas one
growing population. The government policy on agriculture as
formulated in the Tanzania National food strategy of 1984
and the agricultural policy of Tanzania of 1983 outlines a
set of goals and strategies for increasing food production.

three main cerealthe production ofThese include crops
namely, maize, rice and wheat in specified regions. It also

consolidation of thethestresses on
existing large scale farming schemes.

the few that has givenis of regionsArusha one
(Ministrywheat production of agricultureemphasis in

1984). Wheat in particular has become an important crop in
Tanzania and in most tropical countries (Saunders 1991).

in Tanzania's wheat production thoughIncrease now
to have stemmed from increased acreage by

farms rather than yield improvements. An estimatedstate
area of over 26000 hectare of large scale wheat farms had
by 1990 been developed by the government of Tanzania with

great foreign assistance (Amani et al 1991, unpublisheda
report). The introduction of large scale wheat scheme to

has suffered technical, economic,Tanzanian conditions
institutional and social problems (Loewen-Rudgers 1988). On
the other hand while benefits of the foreign assisted large

it is difficultscale farming scheme have been recognised,

staples, namely, maize,

of state

sound, appears

rehabilitation and
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to quantify and attribute these benefits to any one factor.
In fact the interactive effects of a number of factors such

technology, complimentary inputs,capi tai, land andas
labour 1ikely contribu te the observed lowto toare
performance of the wheat production process in the country

This study reviews and analyses the present state of
of Tanzania’s large scale wheat farming schemes, theone

Setchet wheat farm in Hanang District. The farm grows viri
Tausi, Mbayuwayu and viri medium wheat varietiescommon,

which have grain yield potential of over 4 tons/ha. Despite
this potential wheat yield at setchet like in other large
scale wheat schemes are generally low (Amani et al. 1991).
As stated above this poor performance has been attributed
to a numbex- of factors whose effects on the scheme deserve
to be investigated so as to assist in developing plans that
will improve the farm’s production efficiency.

Importance of wheat in the Tanzania economy.1.2
Wheat provides about ofpercent the nationalone

thus is certainly the least important ofcalorie intake,
the staple cereals of the country (Marketing Development

1989). Wheat is consideredBureau (MDB),
(others being maizeTanzania,important cereals in and

rice) because of its high status and demand among residents
of urban centres as well as the substantial investment in

farmsstate (MDB, 1989).bywheat production It is

as a whole.

as one of three
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estimated that wheat consumption in Tanzania stands at
120,000 tons ,
and 40,000 imported. is also estimated thatIt
urban consumption 100,000of wheat is while ruraltons
consumption is 20,000 tons (Nlay et al. 1989, unpublished
report). Al though the given production and consumption

to suggest that, wheat occupies an
Tanzania’sinsignificant position in food security

inequation, its importance supported by the following
reasons:

The significant contribution by wheat imports to totala.
wheat supply; In the face of serious foreign exchange
scarcity and deficit in the balance of payments,
options that would lead to reduction in wheat imports
will be attractive.

significant sharethat of wheatb. Given consumption
takes place in urban centres, the demand for wheat is

thebound commensurate to urban populationto grow
rate which is about 8%.growth

Given substantial investment in wheat production byc.
and given that only 15% off arms thestate area

is currently exploited,for wheatsuitable serious
of that would increaseconsideration themeasures

contribution of wheat to the country’s food security
and to the economy as a whole is necessary.

tons are

statistics would seem

of which 80,000 tons are locally produced,



5
1.3 Wheat production potential and trends in Tanzania
1.3.1 Wheat production potential

Wheat, Maize and Rice form the most preferred cereals
(MDB, 1989) and are generally characterised byin Tanzania,

high income elasticities (Shayo 1987, unpublished report).
However Tanzania’s potential for wheat production is not
fully exploited. It is said that the Northern highlands of

potential o f 200,000 hectareTanzania has a area over
suitable for wheat production of which only 45000 hectare
is currently under wheat production. The Southern highlands

have potential wheatestimated of 100,000is to a area
which only about 20,000 is currently underhectare, of
(Loewen-Rudgers 1988 ) .cultivation These offerareas

opportunities to expand both small and large scale wheat
wheat is mainlyCurrently underf arms. rainfedgrown

conditions.
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where wheatRegions is and where it isgrown areas

concentrated are as follows:
Region Area
Arusha Babati, HanangArumeru,

and Mbulu districts
Kilimanjaro West Kilimanjaro and

Pare Mountains
Usambara Mountains,inTanga
Lushoto district
Uluguru and MahengeMorogoro
Mountains
Njombe districtIringa
Mbeya districtMbeya
Nkasi districtRukwa
Mbinga districtRuvuma

Large scale commercial farming, is mainly limited to
few companies like Tanzania Wattle CompanyNAFCO and at

Njombe, and Kilimanjaro Natives Cooperative Union (KNCU) in
West Kilimanjaro as shown in Table 1. Todate wheat produced

Norther Tanzaniainby NAFCO farms for 53% ofaccounts
total national wheat production (Saunders 1991).
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Tanzania: Wheat areas cultivated in 1989 andTable 1.

1990 by large and medium scale producers (in ha).

1989 1990Item

Large scale producers:
Hanang wheat complex (NAFCO) 25253 26299
West kilimanjaro (NAFCO) 222 268

534 378Tanwat
500 500Rotian Seed
500 61Pop Vriend

27009 27506Sub-total
Medium scale producers:

50 50Magamba (NAFCO)
61 20Gararagua (KNCU)

111 70Sub-total
27120 27576Grand total

Source: Adopted from Amani et al. (1991).

1.3.2 Wheat production trend
An examination of wheat production trend in Tanzania

reveals that total production continued rising from 22,000
tons in 1969 to 80,000 tons in 1988, as shown in appendix
1. Despite this rise in production wheat imports continued
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to fluctuate from year to year without a clear trend. For

1982 productionexample in total 95000 andtons,was
imports were 82,000 tons. Whereas in 1988 production stood

80,000 and 33700imports Theseat tons, at tons.
fluctuations have mostly been caused by the unpredictable
inflow of wheat Into Tanzania under food aid program. Wheat
imports help to throw light on the extent of production and
demand in the country. The figures show that, consumption
has increased far above production. The demand for wheat in
the country has increased because of the general dietary
shift from other products to wheat, which could itself be
stemming from a shift in consumer taste, and a general rise
in income and population especially in the urban areas.

Production systems1.4
Wheat production in Tanzania is carried out under two

productiondistinct Large scalesystems. mechanised
production system mainly in the northern highlands in
Arusha and Kilimanjaro regions, and small holder production
system in the Southern highlands. Smallholder production
system is organised under intercropping production system
and is characterised by having low level application of

littleietechnology of fertilizers andor no use
with minimum foreign exchangeagrochemicals, component.

Unlike the smallholder system, large scale wheat production
is capital intensive characterised by having high level of
mechanisation and intensive use of inputs that have large
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foreign exchange component. Experience from several recent
studies by Byrlee and Longmire (1987), Longmire and Lugogo
( 1987 ) the productionsuggest that, technology used in

factor that influences theimportantisprocess an
comparative advantage of domestic wheat production. They
argue that,

thereduces foreignand combine harvesters,tractors
exchange saving of domestic wheat production and also its

if less capital intensiveadvantagecomparative
alternatives exist.

With the adoption of economic recovery programme in
Tanzania, the shilling has substantially been devalued and
crawling peg has been adopted. Similarly interest rates
have been raised significantly with the longterm goal of
achieving positive real interest rates. Devaluation of the

on the demand of wheatshilling has
import, and at the same time increases production costs for
large scale mechanised wheat production. High interest rate

of borrowing andalso increases cost hence production
costs. The two measures adopted, tend to encourage movement

away from production sectors that have high
foreign exchange component thoseto that dependent on
mobilisation of funds from local lending institutions.
Therefore if large scale wheat production in state farms is
to be sustained then the increased cost must be reflected
in the selling price. Records have shown that,agrochemicals
is the single most expensive production input in NAFCO

use of capital intensive technologies such as

a depressing effect

of resources
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studies(Table 2). furthermore havewheat farms However

revealed that it is possible to produce wheat underalso
the current system of large scale farms (Schumacher et al
1989). This calls for a need of looking into the more cost

withoutwill further reducethat costeffective ways
reducing yield per ha in these farms.

Tanzania: Variable costs by type for largeTable 2.
scale wheat farms.

Costs in PercentItem
million (shs)

1.5 4.5Labour
7.3 22.0Fuel and Lubricants
8.9 26.9Agro-chemicals

Machinery - Repair, Hire and
5.6 17.0Insurance
8.8Seed 26.0
1.2Others 3.6

Based on 1987/88 Accounts for Basotu,Source: Setchet
Gidagamowd and Gawal Wheat Companies.



11
1.5 Importance of large scale mechanised farming in

grain production
capitalConstrained with and technology in

agricultural production, least developed countries,some
including Tanzania have seen large scale mechanised farms

food self sufficiency and alsotowardsas a means as a
of foreign exchange earning through agriculturalsource

al . 1968, unpublished report).(Beamish Withetexport
improvement in farm mechanisation technology, plus advances

crop protection and agronomic package,in plant breeding,
improvements in productivity andbeenhavethe re some

profitability. Large scale farming is also justified by the
o f control plantthe degree growth,thatfact over

reducesandquantity unit ofincreases costpercrop
operation.

Large scale farming may also enable governments to
services (Livingstone andapply effective extension Ord

1980). The mentioned importance of large scale farms are
well appreciated by governments and donor agencies, which
regard them as a solution to the lagging food production.
But large scale farms have their own weaknesses. This is

that, theydue requirethe factto expensivevery
investments fact theinand government has often

the already costly large scale statesupplemented farms
with expensive production, marketing and social support
services (Msambichaka et.al 1983). It is also important to

large scalenote ofthat, farmsmost financed byare
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foreign institutions (The Canadian government for the case

of wheat farms in Tanzania).

highforeign exchangesuch highWith component,a

This callsfor the investments.yields are needed
for the need of the government to apply methods that will

Tanzania’sfarms.from existing largemax i m i s e re turn
have been expanding.farms however, Anlarge scale wheat

estimated 266.17 hectares of modern operated wheat farms,

been developed by the Tanzanian1989/90had by season

f rom the Canadianassistancewi th thegovernment,
of thebeenhas strategy governmentThisgovernment. a

large scale farms mayaimed at increasing output. However,

the most effective way of increasing agricultural

for specific crops like wheat, it

Of thesignificant role in Tanzania. totalhas played a
timated annual wheat production in Tanzania (ie 80,000es

for between 40,000 and 50,000state farms accountstons),
1988) . The(Loewen Rudgers, farms also majox*tons are

sold throughwheat the official channel.ofsuppliers

National Milling Corporation’s total procurement of wheat

from state farms, rose from 62% in 1980/81 season to 88% in
(Appendix 2).1987/88 season

Therefore there is a need of examining the effects of
past investment in state farms, from which one may identify
various ways likely to be most appropriate for improved
future wheat production.

not be

to pay

output in general, but
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.1 .6 Justification of study.
scale farms i mportant roleplay in theLarge an

Tanzania economy, not only for producing cash crops like

wheat, maize.f ood such rice and The mainascrops
objectives of establishing wheat state farms in Tanzania in

1970s’ included among other things; expandingthe early

modern technology,wheat production based increasingon
production per hectare and reducing production costs to the

competitive in the world marketwou Id bewhichlevel
et al. 1968 ) .(Beami sh,

Since the early 1970s, attempts to increase production
encountered difficultiesfarms,of wheat in state many

both, natural ones such as climatic factors, soil fertility
problemsand economic such highand salinity, as

operational costs and demand for working capital (Loewen-
Rudgers 1988). High operation costs in these farms, could
be attributed to a number of factors whose effects on the
farms and the nation as a whole deserve to be investigated.

The national grain strategic reserve of the Ministry
of Agriculture and Livestock Development, estimated that,
in the 1991/92 season domestic wheat production would be at
a tune of 75,700 metric tons, of which about 70% was to be

farmsproduced (Mzalendoby the state ofnews paper
unpublished report). Therefore unlessSeptember 8, 1991 ,

deliberate taken tomeasures are counter major economic
faced byconstraints state farms, wheat deficit from

sisal and sugar cane, but also in increasing the output of
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the futuredomestic likely increase intosources are

because demand still outstrip supply.
completelyof wheat these farms isCultivation in

that only one isweather.dependent on the In cropcase

economicThis system inhibi ts theingrown year.
tractors and otherexploitation of resources such as land,

farm machinery (Rukuni and Bernsten 1987) in two ways:

ofwhich makes thishec tare type(a) Low output per

production too expensive.
andavailable capacityofutilisat ion(b) Unde r

of unitfurther increaseconsequently a costs per

handled.

This calls for the need of examining the current cropping

achievebecause in order toandpattern use,resource

potential benefits from farm investments, it is necessary

to have an efficient machinery management system and use of

particularly land, labour and workingother resources,
capital. Efficiency in the use of these inputs, therefore,

need to be examined.

traditionalof thestudy landhis managementIn
(a semipractices of the Barabaigs, nomadic pastoralist

in Tanzania) theand impact that large scalegroup a
agricultural development project has had them, Laneon

large scale state wheat farms in the(1990) argues that,

Hanang plains have displaced the Barabaigs, made their
traditional ways of life untenable. They have also caused

a crop



15

soil erosion and have eliminated from the area the types of

local grasses used for grazing purposes. He further claims

that, these includethe farms imported inputs

which require the expenditure of foreign exchange which are

considerably subsidised. These costs, when the opportunity

of foreign aids taken intoof expendi turecosts are

considerably out weigh the benefits of theconsideration,

This calls for a need of assessing in broadfarms. terms

of introducing this technique ofandthe benefits costs

is also argued that, foreignproduction in Tanzania. It

of producing wheat under large scale inexchange costs

by far higher than that of importing wheat.Tanzania is

Consequently, up to the end of 1989 imported wheat flour

sold at a price based on that of locally produced wheatwas
to protect wheat production in state f armsgrain, so as

food policy of non-protection of(MDB,1989). The current

domestic wheat producers, calls for the need of determining

the cost effective ways of producing wheat in state farms

increase benefits and commercial sustainability

for these Farms in the future.

Location and description of study1.7 area
1.7.1 Location

Hanang District where the study was based is one of
Arusha Region.the 8 ofDistricts Others Arumeru,are

Monduli,Arusha, Babati, Kiteto, Mbulu and Ngorongoro.
Hanang District lies in the South West part of Arusha town

so as to

costs of
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(figure 1). The study area (Setchet wheat farm) is located
between Latitudes 4 and 4 31’16’ South of Equator, and
between Longitudes 25’3535 09 and ofEast Greenwich
Meridian. It is within the Hanang wheat complex to the West
of mountain Hanang and the main Gregorian Rift valley, at
altitudes ranging from 1570 to 1800 metres above sea level
(figures 2). Setchet itself is a small traditional village
which stands at about 280 kilometres South of Arusha, the
capital town of the region.
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Source
Figure !• Tanzania: Location of Hanang District 

: Adopted from Balirwa (1990)
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1.7.2 Project background and organisation

The project is executed by the National Agricultural
(NAFCO),and Food Corporation parastatal organizationa

responsible operat ing the nationally foodfor owned
producing farms. In addition to Setchet, NAFCO
large scale wheat farms of the Hanang Wheat complex namely

Gidagamowd, Mulbadow, Murjanda and Warret.

Setchet wheat project involved the establishment of
included landThe project activitiesover

agricultural machineryof andpurchasedevelopment,
equipments, purchase of motor vehicles and construction of
buildings. Financial and technical assistance were provided
by the government of Canada, in form of a grant. Survey and
preliminary work were carried out by Tanzania and Canadian

Project activities started inwheat experts before 1975.
individualsacquisition from in theland1975 after

surveyed area. Wheat growing started in 1976. The project
expected to be fully operational after the completionwas

of phase 1 of the Tanzania-Canada Wheat Project (TCWP) in
to phase 2 and which31979, but

covered the periods from year 1979-1987 and from 1987-1991
respectively. Total investment costs were shs 104 million.
A breakdown of investment cost is indicated on table 3.

owns other

Basotu, Gawal,

4000 hectare.

it was later extended
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investment (construction)

costs in million shs.

Foreign cost component in Local TotalI Lem
Local currency costs costs

18.90 24.005.10Land development
0.00 22.0022.00Farm machinery
0.00 20.0020.00Motor vehicles
4.305.70 10.00Tools and Equipments
4.00 4.000.00Water Scheme
11.75 13.752.00Building and Housing
0.00 5.005.00Training
6.00 6.000.00Technical assistance

44.9559.80 104.95Total

NAFCO Head quarters, CIDA and Setchet Farm Records.Sources:

land clearance and designthroughexpansion of farm
of its establishment,the time the typicallayouts. At

Canadian Prairie Survey pattern was adopted with little

concern for topography, soils or rainfall characteristics.

subsequently recognisedIt thatonly this layoutwas
land to unacceptably high soil erosionexposed the and

One of the serious set backs of the farm had been area

Table 3. Arusha: Setchet wheat farm,
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that, it was totally inappropriate. Unfortunately problems

still persist as a result of this defective original layout

despite the very considerable efforts subsequently made to

institute erosion control measure.

include0 ther problems shortage of foreignacute

fuels and spare parts which has been exacerbated by higher
manufacturer costs as well as the effects of inflation and

devaluation that occurred in the country.

equivalentofreplacementday costthat the present

would cost 10 times what it did inmachinery and parts,

1.977 (Schumacher et al. 1990).

farms isSetchet wheat an
subsidiary company.and Theautonomous profit centre a

NAFCO head office performs a supervisory role and provides

planning, management and technical assistance. The manager

all farm’sresponsible for theiso f Setchet Farm

three departmentsThereFarm’s directors.board of are

each department is headed byunde r the farm manager, a
senior officer who is assisted by junior staff as shown in
figure 3.

activities and is answerable to the NAFCO management and

farm like any of NAFCO’s

It is estimated

exchange, high cost of imported machinery, agrochemicals,
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Soiree: IAFCO head office records.

Figure 3. IAFCO: Organisational strictnre and its link to Setchet 
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1.7.3 Climatic conditions

Setchet wheat farm like any othei' area in the Hanang

district experiences variations in soil moisture content

which is directly linked to yield levels. However, soil

moisture content depends on the ofamount

area receives and its distribution pattern. For example

studies done by Mckeague (1989, unpublished report) in

northern Tanzania revealed that an average of 300 mm of

rainfall, which is well distributed could support a good

Usually rainfall in the wheat growing areaswheat crop.
this average but it is not alwaysof Tanzania is above

well distributed (Msemwa 1979). Considered over a period

of 16 years the rainfall pattern for Setchet Wheat Farm

is of bimodal character (figure 4). Setchet on average

receives an annual rainfall of above 570 mm. The rains

unevenly distributed through the months of October toare
show that Setchet receives its longRecordsmid June.

rains between January and June. The long rains have their

peak in January. The rest of the months between June and
all. Shortrains rainsat of thereceiveOc tober no

difficult to schedule farm activities. Temperature ranges

to 22 degree centigrade during the year.from 18 Mean
temperature during growing

centigrade. This is sufficient for wheat cultivation in
the warm tropical regions (Klatt 1985).

season is around 20 degree

rainfall an

months of October to December are unreliable making it
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Figure 4. Setchet: Mean Monthly rainfall in mm.
1975 - 1990
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1.7.4 Soils and topography
The soils here like any where in the Hanang wheat

majorcomplex derived from three parent materialare
types-calcareous volcanic tufts, granites and hornblende

1968). Soil genesiset al. has beenschists (Beamish

further modified by the physiographic position in the
landscape on which these soils have developed and by the
climate.

In general the commonly found soils in the project

Alfisols and InceptisolMollisols,
fertile without major problems, and able to
good crop without nitrogen and phosphoroussupport a

except for the 800 ha of red soils Northfertilizers,
East of the farm where application of 125 kg of TSP per
ha increased wheat yield by an average of 0.4 tons per ha
(Majanga and Shekuwe, 1989). In general the project area
has land with uniformly gentle slope very suitable for
mechanisation.

Land use.1.7.5
The area in which this study concentrates (Setchet

associated village) has a population of aboutfarm and
3000 people. Most of them are cattle headers and they do

arable farming mainly of Maize, Sorghum and Wheat.some
The area is sparsely populated with concentration along
the fringes of the alluvial plains. Total project area is

urea are Vertisols,
which are
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over 4 000 ha for both cultivation and buildings, but only

abou t 3800 ha is currently used for culLivat ion. The

other area was abandoned due to having shallow soils and

gulley problems. The highest hectarage cropped in one

season was 4550 ha. This was in 1983. Todate this acreage

has never been cultivated again and the farm grows only

wheat for commercial purpose.

Objectives1.8
The main objective of this research is to study and

analyze the current wheat production system in a national

objectives of the scheme have been attained or not.

Specific objectives include:1.8.1.

To determine the benefits and costs of Setchet wheata.
production scheme (a state wheat farm) and to
examine the cost effectiveness of the scheme.

To examine efficiency and profitabilityb.
national mechanised wheat scheme.

To investigate the constraining factor(s) limitingc.

the farm to achieve its potential yields.

mechanised wheat scheme, in order to find out whether the

in a
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CHAPTER II

LITERATURE REVIEW.

2.1. Introduction
Though however, there is a possibility of incurring

losses, small family operated farm business are flexible,
adaptableand often they weatherinnovative toare

diversity than large scale operations which have fixed
overheads and payrolls which must be met (Schumacher et
al 1990). A number of studies related to efficiency and

in various placeseconomy of
where it has been proven that, while economic efficiency

size, encounteredis related to
expands certainbusinessfarm past stagewhen aa

The(Livingstone and Ord 1980). forreasons
rooted in the inefficiencies which arise through overhead

as more tasks require delegationcost of administration,
and also perhaps because ofand supervision of works,

high requirement of inputs with high foreign exchange
componen ts.

by different scholars on farm operational efficiency
(efficiency ratios) and benefit-cost analysis. First it
starts with operational efficiency of mechanised farms
(particularly the cost ratio analysis) in Saudi Arabia

general benefit-cost analysis, in which the advantages
and Tanzania, and secondly it gives literature review on

these are

This chapter reviews relevant studies, carried out

size have been conducted

diseconomies are also
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and disadvantages of the benefit-cost me thod are

discussed, followed by a

analysis done for large scale and small scalecost

schemes in the world , Africa and Tanzania in particular.
F inally, the chapter concludes with a brief
the main observations.

Efficiency ratios2.2.

machinery for wheat production on 41costs of using farm

on the total of
the average total cost was

Saudi Arabia Riyal (SR) 1152 per ha, while ownership and
operating costs (excluding timeliness) was SR 1047.2 per

costs comprised of 68% of total costs andha. Fixed
variable costs was 32%. Repair and maintenance costs was

3%) due to government subsidy. The graphical( ielow
distribution of per ha costs for chiselling, mould-board

harvesting and theplanting, totalploughing,

costs for each farm size was discussed and presented.
distribution displayedThe patterntotal cost no

relationship with farm size, but variable costs showed
rising trend than fixed costs. He finally concludedmore
production costs for most of thethat, farms, could be

the sellingfarm,

done on individual operations as well as

reduced by optimizing the use of available machinery on

Analysis was

summary of

each farm. He observed that,

Al-Suhaibani (1989), used operating ratio to study

or renting surplus equipment

per ha

literature survey on benefit-

the mid region of Saudi Arabia.farms in
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combines)(especially and if furthertractors farm

expansion is not feasible.

Balirwa (1990) studied operational efficiency of a

large scale Dakawairrigation scheme in Morogoro,at

(particularlyusing efficiency ratios the ratiocost

analysis). All costs were converted to real prices based

using theconstant prices, National1977 Consumeron
(NCPI). showedResults that thePrice Index

making big losses as indicated by high cost ratios. It

al though the farmthat, capableobserved inwaswas

meeting its direct operating expenses, fixed and gross

be for iecould from 1979metnot toyears,expenses

observed that variablefurther1986. It was resources
ef ficiently used than fixed resources,morewe re

and 1985 when f ixedin 1984 rat iosparticularly were
Lastly it was concludedgreater than that, highone.

causedratios by high input prices,cost were

overhead, lowdisappropotionate andoutput large
irrigation assets other than farm machinery such as pump

station and rice mill which were operated below capacity.

Robert Boerre (1972) studied Mbarali and Kilangali

state farms and found that, cost of paddy production at
Mbarali much higherrice farms than ofwas cost
production of smallholder. Average cost per ton was found

ofbe whichto shs. 1416.00, about 25% consisted of
foreign exchange component, while in smallholder,

carried out at practically foreignnoproduction was

farm was
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exchange Kilangali rice farm ofcosts. For cost

production was lower than at Mbarali rice farm but it was
observedabove that of smallholder. also thatIt was

for Kilangal! rice farmforeign exchange cost reached
30% of the total production He concludedabout costs.

in large scale mechanisedthat, high production costs
feature, and thatonly a temporary its tale

would decrease as the farms had reached full maturity. He
unit cost of production would befurther argued that,

reduced more effectively by increasing yield per hectare,
rather than economising on inputs and that, consideration
in the analysis should also be put on the revenue side,

profitability of these projectstheaddresstoasso
rather than concentrating on the cost side alone. But the

criticised for lack of sufficientlateranalysis was
assumption made on the life of the farmand that,data,

the of production.directly affected costsmachinery,
low butRates used are

nevertheless adopted because they could be achieved if
serious efforts are made.

The benefit-cost ratio2.3.
According to Gittinger (1982), this is the present

worth of the benefit stream divided by the present worth

used in project appraisal and evaluation, especially for
economic analysis. Some important items one is supposed

farms was

in Tanzania appear to be very

It is one of the popular criteriaof the cost stream.
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to know in benefit-cost analysis include the following:

Discount ratea.

Identification of benefits and costs to be includedb.

Valuation of benefits and costsc.

Advantages, of B/C ratio.i.

ratio gives immediateThe benefit-costs an

indication of degree of desirability. Any ratio above 1
of capital,opportunity is said bethe costat to

economically justifiable. This implies that the project

will yield direct benefits than it will cost, given that

the discount rate used truly reflects the risk involved

1 impliesratio of thatthe project. theexactin A

project is marginal.
(1964) that,said benefit-costCiriacy-Wantrup

necessitates quantification both in physicalanalysis,
and economic terms, consequently it stimulates scientific

the physicalof andunderstanding social problems
involved in public resource development.

ii Disadvantages

One of the shortcomings of the benefit-cost ratio

relatively high gross return and high operating costs,
when though these may be shown to have greater worth
generating capacity than alternative projects which have

ratios.higher benefit-cost For the of mutuallycase

analysis is that, it discriminates against projects with
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exclusive projects, the benefit-cost ratio may lead to an

erroneous investment choice (Mkcean 1958).

Charan (1973) made a detailed study of the benefits

and costs of West Banas Irrigation project in Rajasthan
India. The study based considerable fieldwas on
investigations designed to obtain a detailed farm cost

and return data from the project area.

The analysis of the data suggests

compared to rain fed areas. After meeting the cost ofas
also comparatively higher,cultivation which thewas

project farmers had greater net surplus with them. On the

basis of the above results, direct primary benefit-cost

ratio of the project was calculated. When the project was
anticipated productivitythesanctioned, rate was

of time the estimates ofreckoned at 4.1%. In the course
revised.behad However the revisedto as

estimates of the costs were high, the project proved to

be financially unsound. Hence it was likely that, had the
original estimates been made on the basis of the revised

f igures,

the financial grounds.

Researchers in the same field have been criticizing

Charan’s study on the ground that the analysis appears to

be handicapped by two basic shortcomings. In the first

place, while the benefits as well as the associated costs

estimated at 1968-69 prices, the capital

output was significantly higher in canal irrigated areas

of farming are

the project would not have been sanctioned on

the costs

that gross farm
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costs of the project which was completed by 1962-63, is

in actual 1963 values. Secondly, for the benefit-pre

Charan departs thefrom accepted ofpracticecost,

deducting the associated costs from the value increased

due to irrigation, in order to estimate the net benefit.

He calculates net benefits gross of associated costs, and

andboth project associated ofinclude costscosts

While correction forfarming. This is not justifiable.

the later would increase the benefit- cost ratio, benefit

well as the costs would reduce it quite significantly.as

cost calculations also were applied forBenefit
the Republic ofirrigation scheme in byKenya,Mwera

Chambers and Morris (1973). By tracing operation of the

that,years they found the scheme hadscheme for 20 a

present value of 386,000 in 1955, and therefore at that

date the project was justifiable in terms of benefit -

But further studies have indicated thatcost criteria.
benevertheless sensitivecould to giventhe results

assumptions if for instance one used the market price of

Kenyan shilling per3.31labour ( sh.

instead of lower value basedtime) in the calculations,

the project would

not have been justifiable in 1955 unless one assumed that

The discount
important element to beisrate considered in

this lowstudy, ratesbecause 5% whichas as were
in 1955,considered appropriate longer becan no

on an estimate of real social value,

also an

return to capital in Kenya was very low.

man day at that
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generally acceptable. Although capi tai inreturn to
enterprise inprivate of only 10% fairlyKenya, was

1950s’ , the opinion ofthe economists about
minimum acceptable rates at Lhe time of the researcher’s

be edgingand upwards.results toeven now appears
project could be justifiableTherefore the not at a

discount rate of 15%, given several combinations of other
assumptions.

benef i t-cos t analysisused(1990) toBalirwa
large scale irrigation riceevaluate performance of a

in Morogoro. Net present value (NPV), andfarm at Dakawa,
internal rate of return (IRR) were incorporated in order
to supplement the main (B/C) analysis. Results showed

at the yield level of 3.8 tons/ha ( which was thetha t,
average production performance of Dakawa Rice Farm ) NPV
was shs -38 million when discounted at 20% interest rate,
while the IRR was 3%, which was far below the opportunity
cost of capital which was assumed to be 12%. Finally the
B/C ratio was computed and found to be less than one in

0.83 and 0.75 for financialie andboth
She finally concludedeconomic analysis respectively.

given bank lending rate of 20% and yield level oftha t,
farm was operating inefficiently and3.8 tons/ha, the

financially unjustifiable. Similarly at thethus, same
level of output the farm was economically unjustifiable

of capitalcostgiven opportunity at 12%. Poor
said to be caused by poor irrigationperformance was

common in

two cases
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design, which resulted in operating problems such as weed

infestation, sil t accumulation, logging andwater
inadequate on-farm water management. Other constraints
were said to be high input costs and inadequate machinery
and equipments. However she noted in her conclusion that
the would be financially andfarm economically
justifiable if the output was to be raised up to a level

of 6.7 tones/ha. At this level of output, the NPV , IRR
and the B/C ratio would be shs 108.17 million, 15% and
1.30 respectively. Raising output from 3.8 tons/ha to 6.7

be possiblecons idered this wouldtons/ha to aswas

the farm.

Summary
has been observed that,it thethis chapterIn

andbenefits, efficiencycosts,of ofmeasuring a
is a very complicated exercise. Many scholarsproject,

have contributed on how to measure projects’ benefits,
costs and their operational efficiency. Benefits and the
associated costs of a project are in particular difficult
to measure because the project benefits not only people

directly linked or associated to it, but also
tend to improve the infrastructure of the region in which
it operates and thus benefits the rest of the community
members who are not directly linked to it. So in the case
of an agricultural project one has to distinguish between

who are

involve the mobilisation of the available resources at
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(micro)bus j ness financial economicgoal andor or

developmental (macro) goal . Furthermore, measuring of

bene fits and of the project needs appropriatecosts

prices and discount factorsdeci sion to beto whatas

for financial andin computation economicused the

analyses. In general benefits, costs and efficiency of an

estimated evaluatingbe byprojectag ricultural can

performance in relation to objectives and goals of the

whole. In Tanzaniaand the nation asproject itself, a

agricultural projects have been unable fulfiltomany

which need beto variousdue toroles,their reasons

with appropriateorderinvestigated in to upcome

solu t ions.
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CHAPTER III

CONCEPTUAL FRAMEWORK AND METHODOLOGY

3.1 Introduction
This chapter gives a brief discussion on the method

employed in analysing the data collected. It begins with
followed

and their sourcesby the type of data needed, and then
which includesanalysis used, briefoftechnique a

presentation of formulas, specification of variables and

interpretation of results and ends with data limitation.

The analytical tools used include the benefit-cost ratio,

comparative analysis. Theseoperating ratios and cost
at studying the benefits andanalytical tools are aimed
wheatnational scheme, itstheof costcosts

effectiveness in the production process and its business
operational efficiency as a whole.

Conceptual framework3.2
In this study an attempt has been made to assess key

efficiency indicators of the Setchet wheat farm such as;
cost effectiveness and operationalbenefits and costs,

Operational efficiency of the farm has beenefficiency.
operating and income ratios,assessed by while cost

effectiveness and benefits and costs, have been assessed
using cost comparative analysis and the benefit-cost

ratio respectively.

a brief conceptual frame work of the analysis,
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interested to

do facto analysis of benefits and is possible,costs

considering differences in periods, condi tions,

assumptions, objectives and goals of the farm. Of course

analytical comparison of flow o f bene f i ts and the

associated costs of an organisation can be done provided

tha t the variable factors under consideration are
provided there is base.similar, ie thisIn

considered objectives andsLudy, the main issues are

level of operation for the specific farm under study.

Although it would be appropriate to assess operational

efficiency of all seven national wheat farms (schemes) of

limitationcomplex, themadethe Ilanang resource

researcher unable to study operations of all seven farms.

this research was limited to theConsequently, area of

operation of Setchet farm.

The collected data capture the effects of endogenous

influencethatfactorsand operationalexogenous

The exogenous factors associated

with inflation are assumed to be constant as the nominal

figures are deflated by means of the constant NCPI. The

evolution of trends of the constant figures of the time
then observed and computedseries data to compareare

benefits and costs.

know whether a

a common

efficiency over time.

However one must be
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3.3 Types of data needed

The nature of the study requires mostly secondary

sufficient. The data

collected covered all basic data on production costs and

usedlocal foreign inputs in theandinputs both

production process, agricultural machinery and implement

yield per hectare, prices ofthe farm,utilization on

wheat output for a period of 15 years, types of services
the nearby community, fieldby the farmrendered to

operation and husbandry technique, farm history and farm
cropping pattern, investmentsrainfall data,assets,

current bank’s lending ratecosts and sources of funds,

thefor agricultural projects and current opportunity

cost of capital rate.

Sources of data collected3.4
obtaineddata from farm’sof theMost were

production files, audited reports and other farm record

documents. Other sources of data were NAFCO headquarters,

Bank of Tanzania, Ministry of agriculture and livestock
agricultural researchdevelopment, Selian station in

Arusha, Planning commission’s office in Dar es Salaam and

the Canadian international development agency (CIDA).

is an evaluation of the performance of the

farm. However primary data were collected to supplement

recorded data when they were not

data as it
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Methodology (technique of analysis)3.5
In order to get appropriate the giventoanswers

objectives, the employeds tudy several methods of

analysis. Physical production efficiency and financial
position of the f arm examined using efficiencywere

for specified of production,rat ios while costyears
usedcomparative analysis examineto costwas

effectiveness of the farm. Finally the project or farm’s

assessed using B/C ratio togather with

other two discounted criteria namely net present value

and the internal rate of return.

commonly used conventional investmentHowever the

criteria for project appraisal or evaluation include the

(B/C) ratio, benefit investmentnetbenef it cos t
ratio, pay back period, net present worth or net present

(IRR).ofinternal(NPV) and rate returnvalue A
be assessed byproject’s worthiness can one or a

combination of these criteria. Except the payback period

criteria basedfourother thecri terion, the are on
discounted principle commonly applied to agricultural

Using payback period criterion in projectprojects.
therefore entail theevaluation would of roughuse a

of judging profitability of an investment. Paybackmeans
period also disregards project earnings after the break

doing it tendsperiod. favourtoBy quickeven so
yielding projects without taking into account of their
over all rate of return (Gittinger 1982). Due to these

worthiness was
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weaknesses Lhe payback period criterion notwas
considered in this study.

Projects that las t for several which haveyears

different shapes of future cost and benefit streams are
usually evaluated through discounting. Discounting method

benefit and theii'reduces the future cost streams to

calculations, limitationsThe andworth.present

discountedof theinterpretations measures are same
used for economictheywhetherregardless are or

financial analysis. The difference occurs only when given
financial economic valueappliedtechnique is to or

respectively. However Gittinger (1984) noted that there
estimatingtechnique for projectbestis oneno

better than others.although some Forworthiness, are
study considered the benefitthis cost

(B/C) ratio as its main tool of analysis of the Setchet
Wheat farm. Two more discounted criteria namely the net

(NPV) and internal rate of return (IRR)present value
mainsupplement the criterion ie B/Cchosen towe re

ratio.

Concepts and computation of data.3.5.1
3.5.1.1 Concepts
(i) Benefit-cost analysis

This is a ratio of project benefits to project cost.

The ratio of the most widely used criteria in
project appraisal and evaluation especially for economic

that reasons

is one
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analysis. The parameter thus, provides some indication of
merits of a project. It has much popular

appeal since it gives immediate indication of thean
degree of desirability of the project (Kuiper 1971). Any
ratio above unit at the opportunity cost of capital is
considered economically justified, ie the project will
yield greater direct benefits than it will cost, provided
the discount rate used truly reflects the risks involved
in the project. A ratio of exactly one indicates that the
project is marginal. The absolute value of the benefit
cost ratio varies depending on the discount rate chosen.
The higher the discount rate the smaller is the resulting

and if a high enough discount ratecost ratio,benefit
the ratio is likely to be drivenis used
in which case the investor cannotdown to less than one

recover the investment. The weakness of this criterion is
it discriminates against project with relativelythat,

high gross returns and high operating costs even though
have greater wealth generatingbe shown tothese may

projects which have higheralternativecapacity than
benefit-cost ratios. However if a project is already in

yielding less than the B/Cexistence and ratiowas
acceptable, then serious consideration should be given to
discounting it in order to free funds to an alternative

takenshould be howeverproject. Care that proper
economic principles are used when deciding to abandon a
project. If certain funds are already committed, and the

on a project,

the economic
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t ■ e s u 1 t i n g a s s e t s fixed and have littleare now or no
salvage value, then the costs applicable for comparison

will be mostly the variable Costscosts.

already sunk whichand be salvaged havecannot no

relevancy any more when consideration is being given to
abandoning a project (Gittinger, 1984).

(ii) Net-present value - This refers to discounted
of a project worth. It is a present

worth of cash flow stream. In economic analysis iL is the

present worth of the incremental income generated by the

investment. The formal selection criterion for the NPV is

projects with whenall grater NPVLo accept zero or
ofopportunity capital.the cost Onediscounted at

advantage of NPV over other discounted measures is that
to what point in the

the netting - out of benefits andcomputation process,
costs takes place regardless of whether it is done at the
middle or end of the project life. However, since NPV is

relativeabsolute and it imposesnot measurea aan
rankingbecause ofdrawbackserious acceptableno

alternative project or management level is possible using

this criterion.
smaller NPV than
Another limitation is, this measure cannot beproject.

is relativelyapplied unless there satisfactorya
estimate of the opportunity cost of capital.

have a

cash flow measure

A small highly attractive project may
a large marginally acceptable

with returns

it makes no difference at all as
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(iii) ( )Internal ofrate return ThisIRR

measures the earning capacity or rate of a project. It is

for the resources used if the project is to recover its
It

is a discount rate which renders the project a benefit -

interestdiscountcertain rate , IRRorassumes a
calculation measure the rate of discount or earning power

is independent of externaland thusof the project,
interest rates.

When IRR is used in financial analysis of projects
it is termed internal financial rate of return (IFRR) to

Economicinternalfrom ratedistinguish it
(TERR) used in economic analysis. The formal selection
criterion for IRR is to accept all independent projects

Generally the analysis of Setchet wheat farmcapi tai.
involved the following:

quantity and value-Determination of of benefits and
costs
-Conversion of figures of different years to
period basis and
-Comparing the total benefits and costs.

In the computation, only tangible benefits and costs
were considered. The benefits considered include the sale

cost ratio of 1 (Kuiper 1971). While in the B/C ratio one

investment and operating costs and still break even.

having an IRR equal to or above the opportunity cost of

a common

of wheat whose basis of valuation was on prices set by

a measure of maximum interest that a project could pay

of return
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the Tanzania National Milling Corporation, income f rom
sale fixed assets,of and hire of farm machinery and
miscellaneous farm’sfrom the shop and guestrevenue
house. The cost category included investment, replacement

and operational (recurrent) costs.

computed by subtracting costs from benefits by-year-
Lo arrive at the incremental benefit stream (cashyear

flow) which was then discounted.

3.5.1.2 Computations of data
(i) B/C ratio, NPV, and IRR

B/C ratio fromdifferentiate cash flowTo a
benefit and discountedanalysis, cost streams were

present worthafter of the benefitThereseparately.
stream was then divided by the present worth of the cost
stream. Both the netting-out and gross basis conventions

applied in the calculation of B/C ratio and NPVwere
calculated on gross basis. Netting outwhereas IRR was

changes the B/C ratio by a small difference while the NPV
is not affected by the netting out procedure. Calculation
of B/C by netting out is done by having:

Gross benefit minus associated cost, divided by the
project economic cost.

the associated cost is the value of goods andWhere:
services over and above those included in the project
cost needed to make the immediate products or services of
the forproject available sale. Theuse or project

NPV and IRR were
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ofeconomic is the installation, operation,cost sum

cost is the uncompensated adverse effects caused by the
construction and operation of the project. in theBut

The study
considered replacement cost of all items whose life span

less than the assumed project life (25 years). Thewere
farm machinery, implements,conside red includei terns

replacement costsTheirand buildings.vehicles were
included as investment costs in years during which they

Choosing of the discount rate: The discount rate for
economic analysis should normally be a lower rate than

thethe financial rate, as
cost of capital. The

rates adopted for financial and economic analyses in this
study were 26 and 14% respectively.

theFor financial analysis, interest discountor
the farm

for which the analysis is being done. This is often the
rate at which a private enterprise is able to borrow.

Tanzania’s bank lending privaterate toCurrently

agricultural projects, lies between 25 and 30% per annum.
This study adopted 26% in its financial analysis as the

of Setchetbest marginal to Wheatcost Farm.money
Discount rate for economic analysis is the interest rate,

were expected to occur.

computation induced cost was not considered.

( below which it will be un accepted for IRR to fall) or

social time preference or social

rate is usually the marginal cost of money to

maintenance, replacement and induced costs. The induced

the economic rate measures
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the opportunity cost of capital. This is rate whicha
re flects the choice made by the society wholeas a
between present and future returns, and thus the amount

of total income the society is willing to In mostsave.

developing thecountries is assumed berate to

8 and 15% in realsomewhere be tween (Gittingerterms

1 984 ) . This study adopted 14% the best opportunityas

Setchet Wheat Finallyof cap I tai for theFarm.cost

f ormulat ion for discountedma thematical o fmeasures a

applied in the s tudy isworth itproject was asas

foilows:

IRR:

B/C ratio =

Where: = Benefits in each yearB

C

n 
c-1

Z-rt-1

Z* = V

Bt

Ct '

npv= .

(l+r)6

(l+r/

(Bt - Ct) 
(l+r/

= Costs in each year
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I. / ( 1 + r ) = Discount rate by which values expected

l,2,...n.= Number of yearst
Assumed life span of the projectn
interest (discount) rater
Interest (discount) rate at whichr*

( ii ) Efficiency ratios
Efficiency ratios provide measurement of asset use

this study thesecontrol. Inand expense
calculated in order to judge about farm’s efficiency and
its return to key aggregates. This study considered the
following ratios as outlined in Gittinger (1982).

Operating ratio = Total operating expenses divided bya.
gross farm income

Operating ratio indicates the ability of management to
control production costs including selling, general and

(Gittinger, 1982).
indicates the proportion of gross farm income required to
meet total expenses. If the ratio is greater* than 1, the
farm cannot be in position to cover the total expense of

is increasing it may mean that the cost of raw materials
is increasing or there is waste in the production process

same enterprise are compared year by year. If the ratio

are brought to a

the NPV equals zero.

common time basis

ratios were

administrative expenses

operation. The ratio is useful when operations of the

This ratio
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been trimmedwhen sales decline, have no tor expenses
proportionately, If a company has made large investment
iL must be able to it with a high cash flow whichrecover

generally throng};accomplished low-only becan a

operating ratio, inratio. theoperating An say-

neighbourhood of 90% reflect difficult is making adequate

abnormally low ratio 50% implieswhilere turn, sayan
beenlikely omit tedthat havecosts orsome

underestimated.

Income ratiosb.
in order- examine longtermcalculated toThis is

financial viability of the farm’s enterprise, and ability

of this enterprise to generate funds for re-investment
This study’ considered the following incomeand growth.

ratios:

Return on asset ratio = Operating income divided byc.
total assets

closer theratioThis to return allcomes on
If the farm is operatingresources engaged. at normal

capacity, the return on assets should exceed the cost of
capital in the society as measured by say’ bank lending
interest similar investment.rate to Aa reverse
condition is evident that the public fund would better be
employed in other enterprises.
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d. Credit worthiness ratio

The farm’s financial position was also tested using

whichcredit worthiness ratio is obtainedof theone

f rom:

Current assets divided by current liabilities.
claims owned by anWhere: = property orcurrent assets

enterprise which are expected to be converted into cash

within a reasonable short period normally a year, while
current liabilities = debts or claims against assets of

falling due within a Thisenterprise that are year.an

thatof marginindicatorisratio a company, oran

enterprise has for its current assets to shrink in value

in meeting itsdifficult currentfacesitbefore

obligations. A rule of thumb sometimes applied to this
it should be around 2 if it drop near 1ratio is that,

potential uns tablewill be inthethen acompany
position. As with all rules of thumb, however figures

with caution when drawingbe usedshouldderived
conclusions.

Cost comparative analysis
in orderdone to wheatThis ofcostassesswas

under the prevailing (reducedproduction per hectare,
a-visvismethod ofcost production per

under thehectare, method, toso as
determine the most economic and sound wheat production
method for adoption at the farm. In calculating the cost

•>conventional"

tillage J1
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methods,of bo th only expensive productiontwo most

considered.inpuIs the farm Theseat were were

while onlyherbicides and fuel, one

tillage operation. Spec i f iccons idered, ie impor tan t

(a)items which were taken into consideration included:

number of tillage operations in each method, (b) quantity

of fuel used up during tillage operation in each method,

(d)herbicides applied in each method,(c) oftypes
application rates of types of herbicides applied in each

and unit price of eachfuel(e) unit price ofme thod,

Lype of herbicide used.

Data limitation3.6
exercise encountered severalcollectiondataThe

problems. It was difficult to establish the exact number

date of purchase.theirandassetsof some
farm’s machinery and implements.especially so with the

Some were declared written off, others grounded although

they may have been in proper working conditions. Others

reported to be outside the farm as were borrowed bywere
Value offarms.other wheat per

itIn notaudited reports. tocasessome was easy

disaggregate costs incurred for specific operation

1

2 Conventional tillage refers to 4-6 tillage operations 
with application of post-emergence herbicides only.

Reduced tillage refers to 2-3 tillage operations with 
the application of pre-emergence and post-emergence 
herbicides.

farm activity was

assets were taken as

This was
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because inputs particularly fuel and oil were aggregated

for all operations.
somehow difficult to identifyIt resource usewas

for specific activities of the farm although records were

recorded on weekly basis. Some data wereat times even

contradicting because they had been recorded by more than
reduced thethese factorsThere foreperson.one

dividing lines dependedof the datareliability as
heavily on personal experience and those of farm staff

consulted.
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CHAPTER IV

RESULTS AND DISCUSSION

4.1 Introduction

This chapter presents a descriptive analysis of the
study and discusses the general characteristics of the

in which the agronomic cultural practices and thefarm,
The effects of

toof thesesome
quantify, However there are cases when and where some of

role in loweringplayed bighavethem oramay
farm’s production potential fortherestricting or

productivity.
Moreover, the chapter also looks on cost comparative

analysis which was done to assess cost of production per
This was done by analysing cost of production underha.

the prevailing reduced tillage method vis a-vis cost of
production under the conventional method in order to show

technique for adoption at the farm.

farm investment (return on assets) and credit worthiness
ratios which were derived annually for 9 years i.e from
1982 to 1990. Their analyses reflect the farm’s physical
production efficiency and its productionexpenses on

the most economic and sound wheat production method or

on farm autonomy issues are discussed.
factors on

efficiency ratios such as the operating ratio, return to

On the othei* hand

productivity is not easy

production performance of the farm was examined using



54
Lastly the chapter discusses the main tool ofo.l emen ts.

financial andthis study namely, economicanalysis of
six differentcarried out basedanalysis which onwas

This analysis helps in testing' themanagement levels.
financial and economic viability of the project and its
future prospects.

Cultural practices of Setchet wheat farm4.2
Wheat cultivation undergoes related operation almost

land preparation whichThese operationsanywhere. are

smoothing(harrowing)land andploughing,include;
followedis by seedingpreparationLandweeding.
finally swathingand(planting) and spraying, and

harves ting.

Land preparation (tillage)4.2.1
Cultivation of wheat at Setchet run from December to

ploughing,involves harrowingThis andAugust.
application of herbicides. These operations are wholly
mechanised. First tillage is done during the first three
weeks of December, three months after harvesting (June -
August) using chisel plough and sweeps,
tillage operation is performed in order to effectively

of weeds.control Thisgermination is done in late
December (last week) and in first 3 weeks of January.
This leave satisfactory fine tilth required by thea

is observedHowever it this late tillage aftercrop.

then one more
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harvesting does not allow the straw to decompose well.
Early tillage after harvest (post harvest tillage) may

complete decomposition of thusallow early and s t raw
increase soil fertility potentials as well as yield.

Seeding and spraying4.2.2
Wheat is sown immediately after the second tillage

operation in late January to mid February using press
drills and air seeders. Both implements (drill and air

experience onare pulled by tractors. Howeverseeder)
the field has shown that, due to machinery breakdown and

seeding is done up to the first week ofother problems,
has provedFebruary beafterPlantingMarch. to

uneconomical (having low yield), because flowering and
filling stage of such late planted crop would coincide
with the beginning of a dry weather period which in some

It was also observed that, in mostyears start in May.
sowing is hampered or delayed by heavy rains ofcases

December and January, which render difficult to work in
heavy soils which cover a large part of Setchet farm.

varieties seeded at Setchet FarmThe Viriarecommon
and ViriMbayuwayu medium.Tausi, TheCommon, farm

doesn’t produce pure seeds. After the harvest a certain
seed for the following

season. However, it might be possible that the effects of
this continuous use of mixed seed has been the low yields
per ha.

quantity of wheat is retained as
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Spraying operations start between late February to

April, using categories of herbicides for weedtwo
i nvolvescontrol. The first category pre-emergence

herbicide with residual activity. These include stomp and
Glean which are used for control of grassy and broad leaf

This first category of herbicidesweeds respectively.

(pre-emergence), is applied immediately after planting in
late February or early March. Other category involve post

include systemic/contactwhichherbicidesemergence
herbicides such as Puma Super and 2,ID mine, which are

and broad leaf weedsof grassyfor controlused
respectively. These are applied between late March and

ca Legories of herbicidesApplication of twoApril.
1988 after the adoption of reduced tillagestarted in

method.
Herbicides constitute the most expensive production

experience hasfarm and shownSe tche t that,input at
is not possible this farm withoutwheat production at

The dominantherbicides.ofapplication and most
the love grass (Setariaproblematic weed is

Verticillate). This weed matures very early and spreads
therefore i Lf ast. This is is killed by

grass weed control herbicides. Weeds can reduce yield up
in

1990 This weed has
become more resistant to herbicides, perhaps due to
continuous use of these chemicals. Higher doses than the

seriously affected by love grasses.
to 75% if not intensively managed. About 1300 ha were,

a grassy weed
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recommended rat.es of herbicides and sometimes mixing of

di Pferenl herb icides been resortedhave to , to

e f f ec I. i ve 1 y k i 11 i L .

However the love grass is not prevalent in the whole

cultivated area except in few units of the farm. It is

reducedfarm applies tillageobse rved theal so that,

herbicidestwo categories ofwhichLechnique in are

incurs unnecessary cost.applied. In doing so the farm

that the areas where weed (loveThis is due Lc the fact
category ofgrass)

herbicides can be applied.

Swathing and harvesting4.2.3
Swathing starts on late May to mid June depending on

grain. Swathing is donewheatof toconditionthe
minimize grain loss due to shatter before harvesting.

Harvesting starts in late June and continues up to August
Wheat is removed fromharvesters. thecombineusing

fields, taken through a cleaner to remove impurities, and

then it is taken to store or sold immediately.

Cost comparative analysis4.3

This is done in order to assess per ha cost of wheat
production at the farm under prevailing reduced tillage
method Vis cost of production per ha under the
conventional method. Only two most expensive production
inputs at the farm were considered in the computation.

infestation is not serious only one
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The inputs f uel (diesel) and agrochemicalare
(herbicides). Types, quantities and prices applied at the

1991/92fa r-ni in used basis forseason were as
computations (appendix 3).

In the reduced tillage method weeds are controlled
by two tillage operations, followed by the application of

herbicides which include theofcategoriestwo pre­
herbicides . Whileand post-emergence in theemergence

controlled bytillage, weeds fourconventional are
tillage operations followed by the application of Post­

emergence herbicides only.

(diesel)cost of fuel hashow that,Results per

tillage method is shs 1412.80under conventional more
the item under the reduceofha costthan sameper

While ha cost of herbicides undertillage method. per
conventional tillage is shs. 7290.0 less than per ha cost

items under reduced tillage. Finally it isof the same
observed that per ha cost in terms of fuel and herbicides

shs 5877.20 higher under reduced method than is underare
conventional method (Table 4).

in is mainlyThe difference costs caused by a
in price of herbicides,persistent increase which is

caused by a continuous devaluation of Tanzania shilling,
bought in foreign currencies.chemicalsthese areas

Reduced tillage was adopted in 1988 after it was found to
then used methodbe cheaper than the of conventional

tillage. But continuous increase of price of herbicides
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has altered reversed the situation. That is reduceor
tillage? method is expensive than thenow more
conventional tillage method, there fore the farm must
adjust itself accordingly. The farm would save more than
shs 5877 22 million forha over shs the totalper or

of 3750 ha, if it abandonannual cultivated thearea
current reduced tillage method in favour of conventional

tillage operation.

Arusha: Setchet wheat farm, cost comparative analysisTable 4.
between reduced and conventional tillage methods (in

shs).

HerbicidesFuelNo.of Total
tillage

1412.80 14091.602 15504.40Reduced tillage
Conventional-

2825. 60 6801.604 9627.20tillage
7290.00 5877.20Cost difference

Computed from appendix 3.Source:
1] numbers in parentheses refer to negative values.

(1412.8)11
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■■1 .4 Performance analysis of the Setchet wheat farm using

efficiency ratios

Operating ratio (efficiency)4.4.1

f arm’s total annual operatingThe expenses were
income ofwi th respective the farmcompared to ge t

operational results (Table 5). Total expense considered

variableincluded productioncalculationthisi n or

selling, general and administrative expenses,expenses,
and depreciation expenses.maintenance,repair,

example annual expenditure in 1990 was five times as much
differencesincome. The betweento tai farmannualas

showedand expenditure substantialincomeoperating

losses of shs 1.35 million in 1982; shs 3.24 million in
1983; shs 8.77 million in 1986; Shs 29.86 million in 1989

1990. But also profits73.67 million inand shs were
realised as shs 5.1 million in 1984; shs 15.69 million in

million in 1987 and shs 6.00 million in1985 shs 20.7
1988 (Appendix 4 ). For the period of 9 years considered

1982 to 1990, total loss was shs 69.34 million higherie.
profit of shs 47.55 million.than total 1988From on

the results nevertheless show increase in losseswards
and a general tendency of moving away from a break-even
point. Operating ratio was excessively high, ie over 100%

Total expenditure per year in some years have been
far in excess of the respective incomes of the farm. For
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1989 and 1990 reflecting far less or

inadequate returns in those years.
However the ratio was normal ie between 60 and 80

in 1984 , 1985 and 1987 (table 5 ) , reflectingpercent
adequate returns in these years. The main contributing
factors to the excessive spending (high operating ratio)

low productivity especially in 1982,inc1 tided, 1987 and
0.78, tons/hayields 1.43 and 1.42.1.990 when were

production, marketingII igh andrespec tively.
administrative expenses also played a big role in raising

hence high operating ratio oftotal expenditures, the
selling and distribution expenses alone1989fa rm. In

accounted for 48 and 39% of the total annual revenue and
operating expenses respectively. Although in 1988 the
farm recorded the highest output level of 2.61 ton/ha, it

to get high profit the operatingas
annualof total94% Highrevenue.wereexpenses

caused by lowproduction expenses
productivity and increase in cost of fuel and herbicides.

increased folds betweentwo
1987 and 1990, while the cost of herbicides rose 5 times
during the same period (Appendix 8).

in 1982, 1983, 1986,

could not manage

For example fuel expenses

in 1990 were mainly
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Table 5. Arusha: Setchel wheat farm, comparison of operating expenses and

1986 1987Operating expenses/Year 1984 1985 1988 19891982 1983 1990

3121 42 3235 3753 302Production (variable) 41
28 19 302 48 144 1Marketing and Distribution

13 23 22 2019 28 11325 27General and Administrative
3 4 56 4 4 491310Repair and maintenance
4 3 737 13 8 6 4534Depreciation

69 121 65 9375 124 524131114

Derived from appendix 4.Source:
1] Revenue from wheat sale.

2] Operating ratio = Total operating expenses

divided by revenue times 100.

refer to production, marketing and distribution,
general and administration, repair, maintenance and
depreciation expenses

21Operating ratio •

As percentage of revenue1'

revenue, 1982 to 1990 crop years in percentage.

Where : Total operating expenses on the table obove
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Return Lo farm investment (return on assets)4.4.2

This section discusses the direct economic return to

i lives tnien t Seichet wheat farm.the farmReturnat to
investment at Setchel for 1982, 1983, 1986 , 1989 and 1990
were far below the social costs of capital prevailing in

(Table 6) . The opportunitythe ofcountry cost
capital/social lending rate to agricultural investments

of accounts revealed lossesis about 14%. The statement

forto negative percentage returnwhich led assetson
1985

that the couldproject besuggesting1987and
economically viable if operated at this level throughout.

these years. Return on assets was above 14% in 1984,
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Table C. Arusha: Setchet wheat farm, computation of return to farm investment,

.1982 to 1990 in percentage.

1382 1983 1=84 1385 1936 1387 1588 1983 1390

63.83 93.44 128.7020.65 51.52 42.13 17.42Wheal sales revenue 10.49 10.li

Less

35.38 50.90 11.13 87.38 156.56 91.0315.5513.3511.34Operating expenses

Operating profit
6.06 (29.89) (72.67)15.69 (8.7?) 20.70(1.35) (3.24) 5.10

Current (nell-
90.93 139.71 244.5320.35 52.34 55.01 74.359.9511.32assets

Fixed (net) -
3.49 19.33 22.03 21.138.25 33.519.2810.6111.13assets

61.09 64.50 94.23 113.02 161.14 273.1020.56 30.1322.95Total assets

Eeturn to Fara-
(14) (19)(56) 26 2217 5 (26)(5)

Source: Derived froo appendix 4 and 5.

1] Figures in parantheses show negative values.

2] Return to farm investment = Operating profit divided by

total assets

(loss)*]

21 investnent '
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4.4.3 Current ratio (creditworthiness) of the farm

This is a ratio of the farm’s current assets to its
current liabilities. The ratio shows the farm’s stability

the d i. f f e re nee be tween andcurrent assets current
farm’s working capital1 iabil i. L ies show the in a

particular period of time.
Setchet Farm’sIn this analysis results show' that,

working capital increased from shs 5.08 million in 1984
to shs 63.25 million in 1989 from where it declined to

(table 7).in 1990 Working capitalshs 42.8 million
andin 1982 1983, whereby forshowed negative values

shilling owned by the farm, there only 80wereevery
in 1983 for payment.701982 and Within centscents
and 1983,1982 the farm couldtheexception of year

discharge all its current liabilities if claimed by the
respective parties during these years. This implies that

the whole in stable position.the farm Itawason
that the farm is commercially sustainable fromappears

the perspective of having enough revenue to cover all its
This conclusion thatcosts.recurrent itsassumes
equipment andofsupply dopartscurrent not cause

problems.

and ability to pay its current debts. On the other hand,
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Table 7. Arusha: Setchet wheat farm, working capital in million shs and the

current ratio, 1982 to 1990.

I tein\Year 1985 1986 19881988 1983 1984 1987 1989 1990
Current assets(c.a) 11.82 9.95 20.85 52.8 55.01 74.35 90.93 139.7 244.6
Current liabilities-
(c. 1) 14.77 15.87 33.76 30.19 41.63 54.08 76.46 201.815.21

(3.39) (4.82) 5.08 19.08 24.82 32.72 36.85 63.25 42.80

1.8 1.8 1.7 1.8 1.21.3 1.60.70.8

Source: Derived from appendix 5.

1) Current ratio = c.a/c.l

Performance analysis of Setchet wheat farm using4.5.
B/C ratio, NPV and IRR
Considerations and assumptions in the application4.5.1
of discounted measures

period Grittinger (1982)projectofLength
suggests that a convenient way of establishing the period

of analysis of a project, is to use technical life of the

Setchet Wheatitem. In theinvestmentmajor
alternative would be to take land development

and replace agricultural machinery,investment item,
when they becomeimplements vehiclesand old. Land

development has life span of 25 years.a
discounted beginning

with the first project This is to makeyear. it

Working capital
Current ratio *’

as major

Both benefits and cost were

Farm one
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such thatconvenient and di scountingproject years
periods coincide, ie project year 1 is discounted using

the factor for the first period and so on.

subtrac tedDep rec tat ion-

automatical ly taken care of in the computation processes,

flowcash isbenefitsince the streamnet or an
return of capitalundifferentiated combination of the

(which include depreciation) and return paid for the use
which is the return to capital or interestof capital,

rate (Gittinger 1984). Likewise no deduction was done for

interest paid on money borrowed.

Salvage value - Most investment items will have been

used

godown and a water tank could still have salvage value
but this would not make any significant difference in the
calculations since after all salvage value is added in
the last year of project. No value fox* land was included
in the project financial or economic analysis. The land

assumed to have been idle without the project. Itwas
would in effect have produced no economically valuable

Therefore the net value of productionall.output at
foregone was assumed to be zero.

Loan and loan repayment - This item was omitted from

payment. Loan repayment is an out flow in the financial

assumed to have a life less than 25 years. Items such as

the economic accounts as it was regarded as a transfer

was not as cost.

up by the end of project period since they were

analysis, where as loans are inflow in (this ie)

i t was
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financial analysis and therefore add to benefits (squire

1975). No value for taxes was entered inand Van dor Tak,
Payment of tax does no L

tvans fer paymentd irecti sItreduce nat tonal incoine. a

point of the society asfrom the stand aand not a cost.

other duties istaxes andThe payment ofwhole.
customarily treated as a cost in the financial accounts.

1992 havefinancial analysis for yearsTaxes in the up

the gross profit.been at a rate of 4 5% of

o fshown interesthasthe governmentHowever

35% of gross income for allreducing income taxes up to

effect f rom 1993 orderwith inresident companies to

reduce cost of production, and also enable companies to

profit which will be reinvested to boost the
(Daily 1992 ,June unpublished report).newseconomy

Therefore both the current income rate of 4575, andtax

the proposed rate of 35% have been used in this study.
Subsidies omitted in economic analysis.were In

reporting results, the benefit-cost ratio obtained on
gross basis, while net present values (NPV) are reported

bol.h gross and netting out basis.on The internal rates
o f re I n rn computed specificallya re netting out.on
No I I i ng -ouI is meant to change figures only slightly
(Gi I t ing.-r, I ) .

earn more

the p rojcc t cconomi c analysi s.
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'1.5.2 Background to Setchet farm management levels.

Setchet wheat Farm has had varying yields from year
Annual yields of low as 0.78 ton/ha andto year. as as

high tons/ha have2.6 been recorded. Wi th suchas a
diversity, calculations on benefit - cost ratio, NPV and
internal rates of return have been based on some average
or representative yield. The representative yield level

researcher to suggest possible managementenables the
farm bothwhich make the financially and1ev els can

viable. also enables estimationIt ofeconomically
possibility ofmanagement level

furtherand reinvestment. Theproject costs recovery

representative yield level for the farm has been taken to
1.8 tons/ha. This was the average productionbe

performance for 8 reviewed years (1983 - 1990). Yield for
1991 was not included because the crop was still in the
field at the time of the study and the operational costs

(However the cultivatedhad not yet been compiled. area
3750 ha. forOutput thein that 1991wasyear year

based the assumed yieldtherefore, for eachonwas
times the cultivated area)'.management level, forAs

wheat price the official (NMC) prices were used in the
from 1975computation for years 1990.to These prices

converted to real prices based 1989 prices bywere on
using National consumer price index (NPCI). Real prices
were determined by using the formula as follows:

Real price = Current price divided by NCPI/100

at which to expect a
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Where: NCPI = National Consumer Price Index.

July 1990In the decontrolled thegovernment
marketing and distribution of wheat grain and wheat
flour, thus the agricultural pricing policy changed
towards fixing indicative producer price and leaving

price (Ainani et al) . Producersconsumer open are now
allowed to in the open market by negotiating thesei 1
selling price with buyers. Therefore for the rest ofas

1 999, the ruling market price of 1991 asyears ie 1991
of 1989 ,price used forconverted constantto was

forecasting of revenue in those years, assuming a project
life of 25 years from the first year of wheat production
in 1975.

levels follows:-Other management Awere as
2.0 tons/ha; This the averagemanagement level at was

yield attained in the last 3 years ie 1988 - 1990. It was
farm could breaktheestimated that with thiseven

management level. Change in management level in 1988
2.5 ton/hayield ofshowed attainablethat, wasa as

year the yield was around 2.6 ton/ha.during the same
Cultivable area however can be maintained at 3750 from
1991 on wards, limited by the

in theland Present machinerycurrent pressure area.

capacity allows cultivation up to 4000 ha.
Potential yield of 4 tons/ha is not likely to be

timewithin short duereached farm’sto underlying
discussed inproblems section 4.2.2. Dueas to

as expansion of area is
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uncertainties the study considered the highest management
Level to be 3.0 tons/ha with maximum cultivable area of
3750 ha.

Financial analysis of Setchet wheat farm.4.5.3
When the current income tax rate of 45% was included

the internal financial rate of returnin the computation,
(IFRR) becomes 22% which is far below the bank lending
rate of 26%. The net present value (NPV) become shs -2.93

ratio is 0.96. Thiswhile the benefitmill ion, cost
implies that with inclusion of income tax at the rate 45%

1.8 tons/ha yieldat theandof gross profit, current
o therand into this schemecostslevel, investments

cannot be recovered in the project’s life of 25 years.
the project will remain with aEven after this period,
million, when computed at2.93shs 1989ofloss over

constant prices (Appendix 8). But when the proposed new
rate of 35?4 income tax was used,

2.08 million. The B/C ratiogiving an NPV of shs35%,
found to be 0.98. still less than 1. Thewas

faris less than24% which the ruling bank
lending rent of 26% (appendix 9 ). Therefore the farm
will still not be financially viable at 1.8 tons/ha yield
level even if income tax is reduced by 10%, ie from 45%
to 35%.

yield records for the years 1988,However, to 1990
showed that yield levels can be raised by 11% to reach

Which was

losses are reduced by

IFRR was
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2.0 Lons per ha. At this yield level, the 35% income tax
rate gives an IFFR of 26.4% which
to the ruling bank lending rate of 26%. At this level the
B/C ratio is 0.99. This implies that at 2.0 ton/ha yield
level the farm will be very
(Appendix 10).

But since it is for the national interest to see the
farm generates enough profit at the end of its life time,
then it is not advisable to produce at this level as very
little profit will be generated at the end of the assumed

the project(ie shs. 0.27NPV millionlife o ftime

only). The current average production performance of 1.8

number of factors

weeds particularly the loveplanting andlate grass.
These factors may reduce potential yield by 55% or more.

is capable of solving these problemsfarm

it to raise the current 1.8 tons/ha by 67% to a level of
3.0 tons/ha.

At 3.0 tons/ha, with 35%, the
farm gets a net present value (NPV) of sh. 6.45 million
and IFRR of 30% which is by far greater than the ruling

cost would have to rise by 14% before the B/C ratio is
driven down to 1 (when computed at constant prices of
1989), (appendix 11).

was more or less equal

near to its break-even point

to be caused by a
such as land preparation, lack of high yield varieties,

income tax rate of

without extra resources. If successful this will enable

bank rate of 26%. B/C ratio is 1.14 which implies that

However the

tons/ha was found
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■1.5.4 Economic analysis of Setchet wheat farm
4.5.4.1 Consideration in the application of economic

analysis

This analysis followed the same management levels as

the financial analysis, except that financial prices of

some

estimate of

its economic value, in each respective year. These prices

(NMC)the official prices.than20% higherwere
of various itemsfor costsAdj us tment were as

A foreign exchange premium of 50% was used tofol lows.
determine the economic value of all items whose purchase

Theseexchange itemsforeign component.involved a
Agrochemicals,lubricants,oils,included fuel, spares

for vehicles and 57% of the capital investment (Appendix
shadow priced at 60%. Price of14). Casual labour was

seeds operators mealslike etc.other items notwere
these items were being purchased atadjusted as open

market price from the start of the project.
Interpretation of economic analysis results4.5.4.2

After discounting net benefit at 14, the analysis
showed that at the current performance of 1.8 tons/ha the
farm is economically viable. A benefit cost ratio of 1.15
and IERR of 22% were obtained indicating that, in the
economic sense investment and other project costs were
recoverable at this level of output (appendix 12). But

the farm needssince to operate profitably in both

items were changed into economic values.
market price of wheat grain was used as an

The open
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aspects (financially and economically), it is still not
advisable to operate at this level the IFRR was foundas
to be 24% which is far less than the ruling bank lending
rate of 26% (Appendix 9). At output level of 2.0 tons/ha,
the E/C ratio IERR was
23% and NPV was shs. 56.48 million. These results proved

the
the farm was operating itsnear

thefinancial 26%break-even IFRRaccounts, as wason
bank lendingthe existingis equal rate.which to

profit seeking enterprise, it isThere? fore foi' nota
this level profit will beadvisable as

negligible (Appendix 10).
Raising yield levels to 3.0 tons/ha would put the

project on sound economic and financial footing. The B/C
ratio computed in this analysis was 1.53, IERR was 28%
and the highest NPV of shs 151.48 million was obtained.

farm was found to be financiallyAt this level also the
having NPV of shs 6.45 million whenjustifiable after,

applied in the computation.of 35% Thisratetax was
implies that at opportunity cost of capital of 14%, given
level of output of 3.0 ton/ha, a high positive NPV of shs
over shs 151 million will be obtained. In economic terms
all capital borrowed at 14% interest rate could be repaid
while leaving management with a net balance of over shs
151 million in terms of present value of future income
(Appendix 13).

same management level,

was found

to be economically viable at this level. However at

to be 1.22, while the

to operate at
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4.6 Impact, of the farm on the surrounding community

4.6.1 Introduction
the main issuesThis section reviews and

opportunities for community development bo th thenear
farm and the districts as a whole.

Positive impact4.6.2
The farm operates with modern technology having very

villages. hasintegration with surrounding It]. i L11 e
independent input channels and sells all its produce far

However there economicthe surroundingf rom arearea.
surrounding villages though inthespill-overs to a

that 303 ha inindicates fiveRecordslimited state.

hiredusing machinery andcultivatedvillages were

implements of the farm in two seasons as shown in table
8.
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the nearby five villages using farm machinery

1988/89 season 1989/90 seasonName of village
(area in ha) (area in ha)

65Uf ana 86
27Setcheda 37
20 20Luxmanda

Orbesh 4
30 20Madungu

142 161Total

Source: Production record of Setchet Wheat Farm.

Other spill-overs are in the field of labour, health
transport water and electricity. It was observed that out

time labour force which is composed ofof 50 full 10
only fewethnicdifferent from thegroups, come

surrounding community which is mainly made up of Iraqwe
Poor level of education (trainedand Barabaig groups.

said to be the reasons for the situation. The number of
labourer is estimatedcasual betweenat 100 and 150

This would involve a large number ofperson per year.

and implements in 1988/89 and 1989/90 seasons.

persons) and lack of interest to work in the field were

Table 8. Arusha: Setchet wheat farm, area cultivated by
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drawn from Lhe surrounding

villages which have a population of over 3000 people. No

exact information was provided on gender composition of

the causal labour force but most of them are said to be

men.

med ical and assistants.assistant, Thenurse nursea

facilities consultation and maternityinclude, rooms,
1 a b o r a t o r y, p h a rmac y, clinic and a waiting room. Both on

farm and off farm community cases are attended, while

transport for medical reasons

provided by the farm to both farm employees andal so
Cultivation ofvillagers for emergency cases. crops

notably maize by farm workers has expanded very fast. The
completion of central water system and the arrival of the
grid electricity at the farm in 1991 has benefited the
surrounding areas, including the district town of Katesh

While certain farm
millsmaizefacilities such used by nearbyareas

pays a substantial amount of localLhe farmresidents,
the district council in form of produce levy,tax to

which is charged at the rate of shs 0.75 per kg of wheat
sold. Generally it can be well argued that in the absence

farm Lhe government would have to provide suchof the
facilities to the area in any event.

The farm operates dispensary which is staffed by a

individuals who by large are

to outside facilities are

which used not to have electricity.
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Negative impact4.6.3

the loss of grazing land caused byHowe ver­
establishment of the farm is of course a negative impact
on the pastoral population, lack of recognized access to

at least minimized if a full and frank dialogue between
could be established andthe communityandthe farm

agreed upon.

NAFCO Organisational structure and its effects on4.7
Seichet farm’s authority and operational

ef f ic iency.

Introduction4.7.1
of portraying businessseveralThere waysare

management function, but management roles tend to be the
the roles or functions of managementIn general,same .

problem solvingand achievemaking todecisionare
farmeffectiveThusgoals. management teamcertain

requires enough autonomy to set goals, make decision and
to act on them. The following section discusses the NAFCO
bureaucratic organisation and its effects on Setchet Farm
operational efficiency.

Influence of NAFCO organisational structure4.7.2 on
the Setchet farm’s authority

relatively authoritarian,isNAFCO centralized
decision making bureaucracy in relation to its individual

grave sites, is a cultural loss which can be remedied, or
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corporation/companies such the Setchet farm. NAFCOas
board of directors is responsible for developing over all
policy directives. Its office and senior managers (figure
5) are located in Dar es Salaam.

The organisational link between the head office and
the farm is through the field coordinator at Arusha and

(includingwheat farmsthe field director at Hanang
Setchet farm). The field director provides a direct link
between NAFCO head office and the farm manager. However,

stated how thenot clearly fieldi. t is still toas
director communicates through the field coordinator at

substantial overheadsresult,Arusha. As area

automatically built into the farm’s production operating
costs. This is illustrated by NAFCO’s management charges

the farm which is at a rate of 8 percent of the Farm’son
gross profit. It is still not clear as to how this charge

farm’s economic welfare. Inis spent
addition to this overhead charge, the farm has a sizeable
administrative units of its own. These add considerably
to the total farms administrative overheads. For example
in 1989 total farm’s administrative overhead amounted to

operating costs (Appendix 8).
NAFCOshows andFigure 6 overall national

administration of the Hanang wheat complex which seem to
complicate decision making at Setchet farm. Under this

thatsystem note number of minor farmmayone a

on behal f of the

shs 33.03 million, which was one third of farm’s total
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management decisions are required to go through a chain

oT bureaucratic bodies. Given training and competence of

the farm manager and his field officers, this kind of
administration of farm operations increasetoappears
farm administrative expenses while impending fast farm
management decision making due muchto tooprocesses
bureaucracy. Farm operation requires efficient and timely

decision making that will enable management to react to

thatnotices. the existingchanges short Inat case
bureaucratic structure does not support the smooth and
effective administration of farm operation. The cost to
the farm in terms of lost efficiency and slow reaction to

opportunities, easily becannotmanagementnew-
quantified. The monetary costs are obviously high as the

farm’sNAFCO administrative charges stand at 8% of the
In 1989 the farm paid total of shsgross receipts. a

added to this was costs of20.93 million as NAFCO fees,
and diem allowance boardproviding transport toper

board membershalf of the 15 travel frommembers, as
distant places like Arusha, Dar es Salaam and elsewhere.

income tax.government a
These two government related expenses (ie NAFCO fees and
income tax) alone amounted to 55% of the farm’s total
revenue in that year (Table 9)

total of shs 49.1 million as
Also during the same year (1989), the farm paid to the
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Table 9. Arusha: NAFCO service fees and income tax paid by

Setchet wheat farm, 1985 to 1989 as percentage of
total farm revenue.

Oeseription/Year 1985 1986 1987 1988 1989

NAFCO service fees paid
165 6 9 8as Z of total farm revenue

Income tax paid as %

30 18 30 30 39total farm revenue

NAFCO service fees and
income tax paid as %

24 39 38 5535of total farm revenue

Computed from appendix 8 and farm’s audited reports.Source:

it bediscussion said that,above NAFCOcan
may be one of factorsorganisational or administrative structure,

that have caused excessive overhead and administrative costs at the

farm making it unable to clearly demonstrate commercial viability

thus failing retain(Appendix 8), and enough profit forto
replacement of capital assets when they wear out. Currently, capital
assets replacement is effected as outright grant from the government
of Canada through its overseas agency ie CIDA.

From the
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Figure 5. Tanzania: NAFCO aanajenent teas.

Source: Adopted fron Schucacher et al. (1990).
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CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction
In the preceding chapters, discussions have been

concerned directly with organisational and the economics
farm oflarge scale mechanised state the Setchet

wheat production farm. Literatures studies
the methodologicalwhile issuesreviewed,have been

concerned the study have been discussed.
summarises the findings of theThis chapter then,
stated objectives, and makesrelatedstudy as
for future developmentrecommendations andpossible

sustainability of the farm. The initial objectives of the

together with its sister companies (the other
six national wheat schemes) would make the country self
sufficient in wheat production, and improve the lagged
agricultural production technology particularly of the
surrounding area (Beamish, et al 1968).

thisobjectives of research isThe thetestto
farm’s financial and economic viability and itsassess
cost effectiveness, to examine operational efficiency and
profitability of the farm, and to identify constraining

farmfac tors limiting the achieveto its potential
output. Financial and economic viability of the farm is

farm, were to cultivate wheat successfully and profitably

of a

so that,

to the

on related
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tested using values of three quantitative indicate rs,

benef i t-costnamely, ratio value andnet present
i n ternal whileof effectivenessrate ofreturn, cost

wheat production the farm is assessed byat cost

comparative analysis whereby, wheat production cost per
ha under the currently applied reduced tillage method, is

compared ha under theandcomputed costto per
farm’sThe physicaltillage method.conventional

examined using financialefficiencyproduction are

operatinginclude the ratio,whichratios,

to assets ratios. On othercreditworthiness and return
hand constraining factors limiting potential yields are
identified with main focus on cultural practices, weather

of NAFCO and itsorganisational structureconditions,

effects on management of Setchet farm.

Conclusion5.2.
5.2.1. General economic performance of the farm

Results from the analysis show that, Setchet farm’s
struggle for productivitythein andproblemkey

be combinationprof itability, of highto aappears
duelow yieldsand inappropriateproduction cost to

cultural practice and adverse weather. The field survey
results have revealed that, the farm is operating below
its potential. In addition to that, a variation of yields

low as 0.78 tons/ha in 1982 and as high as 2.61 tons/ha
from year to year have been observed whereby yields as
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in J 988 recorded. eightMoreover cropwere an years

tons/ha,(1983-1990 ) production o f only 1.8average
renders the farm to be financially (commercially) unsound

it does not cover the average variable costs.as
The gap between average annual output (assuming an

ha under crop annually) and potential3750average of
tons/ha)annual production (considering yield of -1 is

of wheat. This is worth shs 39.6
performance ando fCausesmill ion poorper

variation in yields between 0.78 and 2.61 tons/ha in 1982

years respectively, poor timing ofand 1988 we recrop
farm operations, bad weather (unreliable rainfall), weed

lack of highimproper agronomic practice,infestation,
yield seeds. These factors are assumed to be responsible

(4 tons/ha)for reduction of potential yield by 55%.
these problems except weather could beofHowever all

solved with the existing NAFCO resources.

Production efficiency (as indicated by5.2.2
efficiency ratios)

been chronically short of workinghadThe farm
capital from its on set in 1975 to 1984. Afterwards the
situation improved, and the farm has been able to cover

financial obligation. This hasall its beencurrent
indicated by positive working capital for the period

3 market price ofThe figure was computed at the 1991 
shs 48.00 per Kg of wheat grain.

estimated at 8250 tons, 
$1 annum ' . i
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f rom 1985 1990 showing its po tentialsto and
sustainability in some years

problems with the supply o f machinery andparts,no
equipment). in general the farm has beenHowever
operating efficiently given its environmental (weather),

and operational constraints,organisational a 1 though
meagre farm margins in some years had been insufficient
to allow the management to pay back the investment cost
and meet depreciation costs. This has been shown by the

and 1990. Moreover the performance of the farm seems to
be affected by the huge overhead costs caused by high

increasing prices ofadmin i s t r a t ive everexpenses
production inputs which have foreign currency component,
and a huge income tax charge which currently accounts for

farm’s profit. Other limitation includethe4 5% of a

allocation forforeign exchange purchase ofdelayed
the farmoften ends in lastwhich minutehe rbicides

hopes for the farm to recover from its previous financial
the government has announced a reduction of

income tax charges from 45 to 35% for resident companies,
and abolishment of import duties for agricultural inputs

1992/93wi th effect from Also fromcrop season. as
1989/90 season the government ceased to set and control
price for wheat grain and flour.
open market where by a producer is free to negotiate for

to come (assuming there is

burdens, as

high operating ratio in the years 1982, 1983, 1986, 1989

Wheat now is sold at

undertaking of its activities. However there are still
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in income abolishment o ftax, import duties and
decon trolled producer prices may enable the farm retain
a substantial part of its gross profit. Also the yield
level of 2.61 tons/ha achieved in .1988 nevertheless shows
some hope that the wide gap between average annual output

(1.8 tons/ha)yield level and the potential level (-!

be reduced if the farm is to adhere to the
including timelinesspractices, o fagronomicproper

operations and use of improved high yield varieties.

Financial and economic analysis.5.2.3
The current production performance of 1.8 tons/ha at

Setchet Farm is uneconomical farming practised. Unless
it would be financiallythis performance is improved,
viable)economically continue(thoughunsound to

This is because,farm. financialthisininvesting
yield level is 24% whichanalysis at this is far less

of 26%.rate Thethan the net
present value showed a negative value of shs 2.08 million
while the benefit - cost ratio is 0.98 which is less than

huge income tax charges, hugeLow producer prices,1 .
administrative overhead, high production costs and low
yields per hectare are the main factors contributing to
this unsound financial state of affairs. Although the
economic test at this level (1.8 tons/ha) indicates the
farm to be economically justifiable, it is not advisable

tons/ha), can

on going bank lending

a better price depending on market forces. The reduction
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this levelto produce at Lhe farm is required to beas

both financially and economically sound. However it is
not advisable to close down the farm, not only because

been incurredthat have but alsocostssome
currently the farm is able allbecause itsto mee t
financial obligations.current

tons/hafinancial analysis yields 2.0the atIn
farm to break even. At this level of outputenable the

the farm will be at margin making a meagre profit and a
ie (0.99). Thus it isb/c ratio slightly less than one

still not advisable to produce at this level. The yield
level of 2.6 tons/ha attained by the farm in 1988 showed

under proper farm management practice the farm cantha t,
tons/ha andyield level of 3 reduce theattain soa

yield/haannual andbe tween averagepercentage gap
potential annual yield per hectare by 30% ie from current

tons/ha the farm could3 back25%. At55% to earn

to cover all costs expended on it andsufficient revenue
pay at least 26% interest for the use of borrowed money.
The economic rate of return at this level was 28% while

shs. 151.48 million. The B/C
ratio was 1.53 which was far greater than 1.

in the cost comparative analysisresultsHowever
showed that, per ha cost of production under the reduced
tillage method was higher than per ha cost under the
conventional tillage method. And that the farm would save
more than shs 5877 per ha or over shs 22 million for the

the net present value was

are sunk,
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to La I cultivated 3750of ha, if it abandons thearea

reduced tillagecurrent operation in favour of
conventional tillage operation.

5.3 Recommendations
Se tche t improvethe Farm productiontoFor

performance so as to become financially and economically
that willviable,

increase yields and reduce the unit cost of production.
The analysis however suggest that increase in yield and

be donecould withinhareduction NAFCOcosts per

Low yield - is due to a combination of factors such
rainfall)(unreliable and wheatwhether pooras

husbandry. It is advisable to have a proper preparation

of machinery before field operations so as to adhere to

calendar of operation. Planting should be done according

to rainfall calendar at the farm. This implies that, if

December and January rainfall is heavy (more than 200
seeding should be done immediately in late Januarymm) ,

to early February. Otherwise seeding should be done in
if less than 200early February of rain haseven mm

fallen. Moreover blocks with heavy soil should be seeded
early to avoid delays which may be caused by heavy rains.
If early seeding is done, then varieties which take long

(example viri medium)time matureto bemust seeded
first.

management should carry out measures

resources as follows:-
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The practice of the farm of re tainingcurrent a
certain quantity of wheat grain seed from theas
proceeding season’s harvest, must be discouraged because
the longterm effect of continuous use of mixed seed under
this system has been low yields. In solving this problem,
foundation seed has to be certified by the relevant body

while seed multiplication must be(TANSEED), done

separately either by the farm itself or by elite contract

research efforts must be directedFurthergrowers. on

varieties with high yield, reasonable plant height and

resistance or torelance to adverse weather.

effectiveness andassessing costafterAlso

operational efficiency of wheat production at the farm,
weed control usingthen recommended that, twoit is

beshould used whereherbicides i t iscategories of
love prevalent.ie wherenecessary only, grasses are

reduced tillage method for weedthe currenLOtherwise

favourabandoned in of conventionalbecontrol must

tillage method which is currently relatively cheaper- and
cost effective. However efforts must be done for seeking

(herbicides)cheaper agrochemicalsalternative which
could effectively control the problematic weeds. On the
other hand financial burden or excessive overhead of the
farm, steps should be taken with the appropriate support

the TCWPandof government team, workto toward
restructuring of NAFCO - Farm relationship which allows

flexibi11tyautonomy and for the Setchel farmmore
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This be easily donemanagemenL team. theundercan

nationalwide parastatal organisationalcu rrent
restructure. Also the present 8 percent NAFCO management
fee i tshouId be examined if be reducedto see can
substantially or eliminated, alternatively the farm board

of directors’ meeting expenses be covered by NAFCO out of

if the charge8 percent management charge, isthe to
remain inforce.
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APPENDICES

Appendix 1.

Year tons )

Source: Adopted from Saunders 1991.

Produc tion 
(in 000’ tons)

55
11.6
19

1968
1970
1971
1972
1973
1974
1975
1976
1977
19 78
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

22
42
47
60
88
85
82
69
64
55
70
87
90
95
58
74
83
72
72
80

100

60.2
33.6
60.2
61.3
32.5
48.7
82.0
11.4
46.3
33.4
21.8
53.5
33.7

Tanzania: Wheat production and imports in 
000’ tons.

Imports 
(in 000’
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Appendix 2.

Year Total

1981
1982
1983
1984
1985
1986
1987
1988

From
State 
farms

62
69
65
76
91
82
82
88

From 
Hired 
farms

100
100
100
100
100
100
100
100

26.9
23.1
31.2
28.3
33.2
50.3
33.5
42.0

16.7
15.9
20.4
21 .4
30.2
41.3
27.5
37.1

10.2
7.2

10.8
6.9
3.0
9.0
6.0
4.9

38
31
35
24
9

18
18
12

Percentage
From
State
farms

Source: Tanzania-Canada wheat project, literature review 
of wheat production in Tanzania, October 1988.

Tanzania: domestic sources of wheat 
marketed to the National Milling Corporation 
(NMC), 1980 to 1988 in 000’ tons and 
percentage

NMC Procurement Amount 
From Total 
Hired 
farms
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Appendix

Fuel

Quantity of diesel per ha =

Herbicides
Pre-emergence herbicides:
Stomp/Glean Mixture:
S tomp:

Glean:

Post-emergence herbicides:

Puma super/2, 4D Amine Mixture:

Puma Super:
Application rate
Unit price
Cost per hectare

Application rate =
Unit price =
Cost per hectare =

= 1 litre/hectare 
= shs 5942/litre
= shs 5942.0

25 gm/hectare 
shs 165000 per kg 
shs 165000 x 25 = shs 4125.0 

1000
Total cost of pre-emergence herbicides per ha 
(Stomp/Glean mixture)

= (3165 + 4125.0) = shs 7290.0

Application rates = 2 litres/hectare
Unit price(stomp) = shs 1582.50 per litre
Cost per ha = shs 1582.5 x 2 = shs 3165.0

Diesel:
Total area cultivated in hectare = 3750
Quantity of diesel used up in a single tillage 
operation = 3000 litres

30,000 = 8 litres 
3750

Unit price of diesel (price per litre) = shs 88.30 
Single tillage operation costs per ha in terms of 
fuel
(diesel) = 88.30 x 8 = shs 706.40

3. Arusha: Setchet farm, production costs per 
ha in terms of fuel and herbicides as in 
1991 (in shs).
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Appendix 3 (cent.)
2,-ID Amine:

(5942 + 859.60) = Shs 6801.60

= 859.60 
emergence herbicides per ha (Puma

Application rate = 1.2 litre/hectare
Unit price = 716.30/litre
Cost per hectare = 716.30 x 1.2
Total cost of Post
Super/2, -ID
Amine Mixture) =

Source: Setchet farm production record files
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Appendix -I.

1982 1983 1984 1935 1986year 1987 1983 1989 1990
I toms:
Wheal Sales 10.49 10.11 20.65 51.52 12.13 63.83 93.41 12G.70 3.32

17.71 19.687.31 11.05 30.30 47.02 52.534.25 5.38

24.42 44.15 63.14 79.68(49.21)6.24 4.73 13.34 40.47

27.850.08 0.25 14.55 20.65 60.50 2.420.38

6.49 9.57 13.91 18.59 32.273.92 19.712.60 2.79

2.43 3.671.66 1.88 5.94 8.521.331.03 1.32

6.97 7.832.08 1.09 5.11 7.913.78 2.743.58

24.78 33.19 21.45 57.08 109.54 38.917.97 8.247.59
profit

22.7015.69 (8.77) 6.0G(29.86)(73.67)(1.35X3.24) 5.10

22.72 3.25 8.48 15.21 15.5516.571.330.32 1.51
14.54(14.65)(58.23)32.26 13.95 25.95(1.03) (1.73) 6.43

1.78 1.801.58 0.80 4.23 3.721.000.540.90

13.06 24.17 12.74(18.88)(61.95)3.685.43(1.93) (2.27)

Setchct wheat company income statement recordsSource:
Numbers in parentheses imply negative values1]

Depreciation 
expenses

Administrative and 
general expenses

Cost of sales 
(excluding maint. 
and depr. expenses)

Less: non­
operating 
expenses
Profit/(loss) 
before income 
tax

Gross profit
Lens:
Selling and distri­
bution expenses

Repair and mainta- 
nance expenses

Arusha: Setchet wheat farm, operational results of the enterprises 
1982 - 1990 (in million shs).

Operating
/(loss)'1

Add: Non - ope­
rating income
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Appendix 5. Arusha: Setchet wheat fare, balance sheet as froc 1332 io 19/0 |ir. nilliom sns)
i icts/Tear 1382 1353 1585 1586 158?1986 1588 1569 1990

51.31 26.43 21.502.04 3.95 8.6 28.23 45.46 7.95

0 0 0 0 6.95£0ij

55.91 74.35 90.93 135.71 244.5952.8420.3511.82 9.35
21.439.43 19.88 22.03 33.519.253.2811.12 10.6!

113.0294.23 161.14 278.161.09 64.530.1320.5640 qt Wifi JvTotal Assets

0 00.99 0.5 01.330.610.441.28

33.76 30.19 41.63 54.08 76.46 201.7915.8?14.7715.21

3.27 3.12 3.12 03.774.775.874.444.98

38.35 33.96 57.2 79.58 201.7944.919.21 21.7419.69Total liabilities

Setchel Dheat Fars audited reports, 1982 to 1990.Sources:

8.67
2.22

2.54 
0

2.05
33.9!
26.69

13.84
49.03

25.49
4.48

199.7!

43.69
28.49

12.50 
0

16.35
41.16
36.7!

3.0!
0

0.58
2.82

18.1

65.54
59.07

9.93
2.22

0.63
1.89
9.7!

5.45 
0

4.55
17.21
30.99

2.83
0.25

0.29
1.4?
3.1!

9.16
17.21

0.27
1.42
8.05

20.9
20.68

13.54 
0

Total current assets
Add:
Fixed Assets (Set)

9.6
21.86

7.52
2.15

1.01
22.76

9.42
6.03

22.13

5.43 
fl

10.5
2.22

Assets:Curreni assets: 
Cash ?.!.d Bank Balances 
Ascent due free group 
cospanies
Debtors and prepayments 
Stocks and stores
Short term loan due from 
group companies

Add:Long terr liabilities
Longtern loan

LiAB1LITlES:Current liabilities: 
Sundry creditors, provi­
sion and accrued charges 
Bank overdraft 
Current Maturity of long 
tern loans 
Ascent due io group 
ccnpanies 
Corporation tax Payable
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Arusha: Setchel uheat fam, conparisor. of rainfall ad prcdsctiri:; 1275 tc 1320.Appendix 6.

Months

Joe pjtaUscI Yieldltjns.-'haiApril May■el KirJar.DecBavOct

Yeir

U.S

24
13.4

5.7

3.8 23.0
35.215.5

0.5

Source: Setchel Pars production and Research file, so. SAFCO/S'iC/RFH/57

31.0
77.3

127.5
46.1

11.2
23.7
15.3
33.3
13.4

16.8
55.2
141.3
145.3
164.5
136.9
157.3
126.3
73.2
65.4266.0
33.2
17.7

244.164.9

3.2
6.1
6.3
3.2

21.3
75.2

113.5
14.0
21.7
21.6

205.8 
37.0 
44.7
71.2
56.2
16.1
1.1

30.0
3.4

29.5
5.9

31.9
20.3
13.4

237.1
365. i
694.4
692.0
587.4
507.5
516.0
577.7
756.9
530.7
626.6
760.4
377.5
622.7
798.1
402.5

1.0
1.16 
1.59 
1.47 
1.43
1.13 
1.30 
0.7b 
1.47 
e «M I *<l» 

1.66 
1.53 
1.42 
2.61 
1.96
1.42

137;
1976
197?
1978
1979
1930
1331
1932
1983
1984
1985
1986
198?
1998
1989
1990

• /> <•IJ.j
24.0 63.3

214.0 19.2
31.3 134.1

219.1 113.2
68.9 122.2

103.8 95.1
29.4 2.3
26.3 94.3
104.3 23.5

73.7
77.4

148.3 37.0
103.7 146.6
70.3 195.0

134.8 31.0

103.5 107.3
123.0 82.3
105.4 86.5
87.7 168.6

134.5
20.0

135.5 122.2
84.5 86.6

323.0 119.3
16.4 244.5

222.4 32.7
148.6 107.8
130.3 12.6
183.7 112.8
32.1 167.1
100.9 64.0
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Appendix 7.

Current pricesYear

Sources:

Tanzania: Official producer price for wheat 
grain, 1973 to 1991 (in shs)

1973
1 974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991*

Constant prices 
(1989 = 100)

MDB 1989.
* =Indicative price.

0.57 
0.77 
1.00 
1.20 
1.25
1.25
1.35
1.65
2.20
2.50 
3.00 
4.50 
6.00
7.20 
9.00 

10.35 
13.00
32.00 
38.40

17.72
19.4 7
21.30
23.95
22.36
19.27
16.30
15.80
17.82
15.10
14.19
15.29
15.89
14.40
13.54
12.37
13.00
27.12
27.58
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Appendix 8:

i tes\¥ etr 1936 19’71951 195’ 1983 1334 1555 1955 1939 1996 1591-991575 1977 1595 197: 1939!97f

7.91 11.01 10.76 19.81 11.62 ’1.13 53.99 64.45 67.03 101.92 111.91 32.85 218Total benefits l. Ge 3.89 5.793.02

S 7S W ■ I <J0 19 26 a 0 09.7 11.16 005.19 95.31 3.165.1; 7.0

09

5.351.83 2.04 3.99 4.39 5.69 6.5 6.63 R1.150.33 0.16 0.740.54 0.640.670

1.45 2.43 3.12 5.17 13.28 18.95 29 250.17 0.16 0.340.060.230.0E 0.120.060

1.85 2.37 3.0

0

0.19 0.76 9.98 1.05 2.0 2.=3 j0.25 1.10.19 0.060.240.130.120.30.20.57

1.32 3.62 4.36 5.311.34 8.82 11 13.64 151.261.450.670.639.590.24 0.13

1.33 1.66 1.88 2.431.09 1.32 3.6? 5.94 8.52 100.990.07 0.540.0200 0

1.38 2.91 3

1.2 (8.81) (13.57) 6.27 27.57 6.26 (21.5?) 32.5 (16.04) (65.59) 76(4.5) (1.14) (4.21) (5.75) (0.92) 4.15

0.198 0.157 0.125 0.099 0.079 0.062 0.05 0.039 0.031 0.025 0.0830.794 0.63 0.397 0.315 0.250.50

0.24 (1.33) (1.7) 0.52 2.18 0.39 (1.08) 1.27 (0.5) (1.66) 6.0

0
0

0
0

Het benefits 
Discount Factor 
at 25? interest 
rate 
Discounted net 
benefits 
HPV = 
FIRR

1.47 
0.1 
6.45

0.22 
fl

fl
63

0.36
0.12

1.28 
0

0.54
11.54

2C
3
2

fl
0

1.02
1.08

2’2
16 
0

0.09
0.33
7.35

0
2.85

0.16
0.05

0

1.2 
0

1.23
0.27

'.'ARIA3LE COSTS 
Seeds 
insecticides/ 
herbicides 
Fuel, oil and 
lubricants 
Casual labour 
Operator zeals 
Other variable 
expenses

COSTS
Capital iters:
Investseat Costs
Loan repayment
Costs
’axes

bEKEFIIS
'/heat Sales
Other Incore
Loan received

2.61 4.94
1.25 0.65
0 fl

9.59 13.51 18.89
1.52 1.88
1.83 0.11

(3.57) (0.72) (2.11) (2.28) (0.29) 1.04
(2.93)
22X

0.15 0.17 0.25
0.36 0.44
9.16 8.1

1.?
7.94 19.13

0.66 0.85
0.1? 0.25 
0

Arusha: Financial analysis for Setchel wheal farm at 
1.8 tons/ha and income tax rate of 45% of gross 
profit (in million shs)

SEHI VARIABLE COSTS 
Repair and Kaint. 
(Vehicles i Mach.) fl 
Repair and Kaint. 
(Build and Fars 
equip)

FIXED COSTS
Field, Workshop and 
Aduin. Salaries I Adotn. Overhead ! 
Total Costs

0.33 0.29
1.4 1.05
8.83 6.89

7.23 
0.8 

0.29 0.22 0.1:

0.44 0.61 1.33 1
3.61 15.6

0.44 0.65 O.?5 0.83 0.88 0.97 0.99
2.75 1.75 1.91 2.97 4.78 6.78 12.29 lt.82 33.03 17.2
9.56 19.62 25.19 17.86 40.52 58.59 88.65 69.42

4 
2C 

158 100.45 172

0.85 O.?5
1.75 1.91

0.22 0.22
1.75 0.4?

1.2 1.2
5.8’ 49.1

1.63 1.75 1.85 2.37 3.0 4.25 6.41
0.23 0.29 0.37 6.43 0.49 0.57 0.65

0 fl 0 0 9

7.5? 10.38 10.57 10.49 10.1120.65 51.52 42. 13 63.83 93.44 126.7 17. 12
0.34 0.16 0.19 0.32 1.51 1.33 16.57 22.72 3.25 8.43 15.21 15.14

fl fl 0 0 0 2.15 fl fl 0 0 0 0
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App?r;cix ; iCHtl

i tenYear 1975 1976 1577 197S 1979 1559 1551 198’ 19:3 19:! 19’5 1’86 1227 1968 1S89 1320 1351-99

2.35 8.02 5.39 5.79 7.91 11.0! 10.76 10.81 11.62 24.43 63.02 84.85 67.93 101.91 141.91 32.26 243

0.39 0.31 0.25 0.19 0.15 0.12 0.09 0.079 0.06 0.05 0.035 0.0-1 0.025 0.0330.734 0.63 0.5

2.26 5.05 1.35 2.30 2.19 2.76 2.13 1.70 1.45 2.39 5.33 4.02 3.35 fl "

J. J. 4.40 0.62 21:

67.12

7.35 9.16 3.1 11.54 6.83 6.39 9.56 19.62 25.15 17.36 40.52 58.59 88.65 63.42 153 10-3.55 712

0.0’9 0.931 0.025 0.55’0.79! 0.63 0.5 0.397 0.31 0.25 0.19 0.15 0.12 0.03 5.0? 0.05 0.05

’.15 1.7? 3.20 3.63 4.'.3 2.7! 4.90 2.51 1!.O5.81 5.77 4.05 4.5S 2.78 1.72 1.39 3.03

Sii-. of disccuiiled gross costs = 70.4

B/C ratio

COSTS
Gross cost 
Disccunt faster at 
267. interest rate 
Discounted gross 
costs

67.42 = 0.96
70.01

BENEFITS 
Gross beat!it 
Discount fic:;r 
at 26X interest 
Discounted gross 
benefits
Sus of discounted 
gross benefits
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Ites/zea- 1975 76 ■8 80 •i 5- ■5 •7’9 :2 Ji ■’t =3 83 30

DE5EFH8

5.09 >L£? 9.09 0.30 2.15 0.91 C.19 0.59 0.05

7.21 I!.)! l’J.75 10.31 11.62 21.13 33.63 64.35 :7.08 101.92 141.9! 32.86 248Total benefit 3.33 5.732.35 3.02

COSTS

1.73

0.25 0.19 0.76 0.93

1.34 1.35 3.S2 4.85 6.31 3.32 11.00 13.64 150.67 1.15 1.360.530.13 0.59

1.32 1.33 1.66 1.83 2.130.51 0.99 1.03 3.6? 5.31 8.52 IS0.0?0.00 0.020.00 0.00

0.75 0.33 0.83 0.9?0.29 0.11 0.85 0.99 1.39 2.91 3.00 I0.330.17 0.250.15

1.05 2.75 1.75 1.91 2.97 1.73 6.67 12.29 16.32 33.03 17.12 201.100.41 0.540.360.33

8.10 11.51 8.83 6.89 9.56 19.62 25.19 17.86 10.52 58.59 88.65 69.12 158 100.45 158Total costs 9.167.35

(4.5) (1.14) (4.21) (5.75) (0.95) 4.15 1.20 (8.81)(13.57) 6.27 27.57 6.26 (21.5?) 32.50(16.04)(E6.59) 90

0.50 0.40 0.32 0.25 0.20 0.16 0.13 0.01 0.08 0.06 0.050.79 0.63 0.01 0.03 0.03 0.08

■1
r,

2.35

'dheat Sales
Other incuti
Lean revived

9. Ar.sba: Finaaria: analysis for Setchel vbeat far: at 1.8 i::s/:i a:d hcnse tax rate of 355 
■if ,'ross profit (i« siliiea sis)

0.00 5.78 8.00 0
1.29 1.20 1.20 !
5.32 49.10 0.90 0

6.15
9.00
0.00

0.67
0.06
0.36
0.12
0.00
0.20

7.00
0.00
0.90

0.83
0.23
1.23
0.2?
0.09
0.13

0.54 0.61
0.03 0.12
0.66 0.85
0.17 0.25
9.00 0.90
0.30 0.12

5.31 8.16
0.00 0.00
0.00 0.09

1.68 2.04 3.09 4.89
0.34 1.45 2.43 5.12
2.37 3.00 4.45 6.41
0.43 0.49 0.5? 0.65

■1.00 
0.00 
9.16 
0.05
O.flC 
0.5?

Capilal/invesiient 
ns'.s
Loan repayment 
hccae tax 
TAR!ABLE COSTS 
Seeds 
Arro-cketicals 
Fuel, oil I Lubric. 
Casual labour 
Operators seal 
Other variable exp.

1.47
G.i
:.4:

0.22 0.22 1.23
1.75 0.47 0.90
9.16 0.74 1.15
0.06 0.1? 0.16
1.68 1.75 1.35
0.23 0.29 0.37

3.49
0.22
0.00

Het benefits 
Discount factor - 
at 262 
Discounted net- 
benefits 
HPV 
PIER 
B/C

FIXED COST
Field, workshop 1-
Adsinistr. salaries 0.09 
Adsinistrative- 
overhead

(3.57) (0.72) (2.11) (2.28) (0.29) 1.04 0.24 (1.38) (1.7) 0.62 2.18 0.39 (1.08) 1.2? (0.50) (1.66) 7
= (1.61)
= 24X
=0.98

2.47 4.94
1.25 0.85
9.01 0.59

7.57 10.3c 10.5? 11.13 M.l! 20.65 51.52 12.!• 63.33 93.ll 126.70 17. 42 232
0.34 5.16 0.13 0.32 1.51 1.33 16.57 22.72 5.25 8.45 15.21 15.44 16
0.90 0.90 0.01 9.00 0.99 2.15 0.00 9.19 0.99 0.90 0.09 9.99 9

5.3: 
5.1? 
7.23 
0.80 

0.90 0.00 9.09 0.00 0.00 0.29 0.22 0.15
0.24 0.19 0.06 0.25 0.19 0.76 0.93 1.10

0.03 0.09 9.70 14.16 0.00 19.00 26.90 C.fJu 
0.44 0.61 1.53 1.50 
0.00 3.60 15.69 7.94 19.31

S-!i! VARIABLE COSTS, 
Repair and raintare- 
nce ('.'ehicl.4 aach.) 0.00 0.24 
Repair^ saint.- 
(build a equip)

5.69 6.6 6.63 ?
13.28 18.95 20.05 25
9.53 13.81 18.89 20 
1.02 1.52 1.38 3 
1.9c 1.83 1.11 2 
1.05 2.00 2.68 ■
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Aptedix 10. Arusli.'.: Finatcial analysis far Seiche- f-.rr, it 2.0 ic:.s/!.-; and inccre tax rate of 55 2 of gross profit (is nillior shs).

I ter'Jear 1975 19’6 19" 12’8 1979 1350 193: 1982 :3o3 1524 1985 1986 1387 1983 1989 1990 1991-99

Total benefit 2.85 11.fl! 10.76 iO.Sl 11.62 21.13 6.5.06 81.85 57.08 101.52 141.31 32.363.02 0 GO 
V • 5.72 7.21 274

6.75

0

0.16 0.74 1.530 3.5! 0.64 0.63 1.15 2.04 3.05 4.89 5.350.67 5.63 6.6 6.63 y

20

0.2 0.3 0.12 0.13 0.24 0.19 0.05 0.25 0.19 0.76 0.53 1.051.1 2.0 2.53 ■a

0.24 0.13 0.59 0.63 0.67 1.45 1.36 1.31 1.35 3.32 4.36 6.31 3.32 11.0 13.64 15

0.54 0.990 0 0 0.02 0.07 1.09 1 90 
1 I UM 1.33 1.66 1.33 2.43 3.67 5.94 3.52 10

0.33 0.29 0.440.17 0.25 0.35 0.75 0.33 0.83 0.970.09 0.15 •0.95 1.33 2.91 3 4

4.73

(8.81) (13.57) 6.27 27.57 6.26 (21.5?) 32.5 (16.04) (66.59) 1074.15 1.2

0.25 0.198 0.157 0.125 0.099 0.979 0.062 0.050.397 0.3150.5 0.039 0.031 0.025 0.083

1.01 0.24 (1.38) (1.7) 0.62 2.13 0.39 (1.08) 1.27 (0.5) (1.66) 8.83

3.19
0.22

1.05 2.75
6.89 9.56

9.7
1.28

0

11.16
0.44

0

7.9
0
0

2.64
1.25
0

0.54
11.54

5.73
1.2

fl

5 
0

5.16
0
0

0.16
1.35
0.37

0

1.45
5.0
0.49

0

3.12
5.4!
0.65
0.22

1.02
1.08

0.36
9.16

1.75
19.62

0.06
0.36
0.12

0

25s
16

1. S3 
1.1!

25
20
3
c

0.23
1.23
0.23

0

1.51
0.55

0.44
8.1

5.51 
0 
fl

1

1/3

5.17
7.23
0.8
0.15

0
1.2

0.33
7.35

2.43
4.35
0.5?
0.29

0 
fl 

53

1.17
0.1
6.15

C.C8
A A A 
u.t‘5
0.17

1.4
8.83

0.12
9.85
0.2?

0

9.34
2.37
0.43

■3

3.250.34

VA51IABLC:
Seeds 
Agrccrecicals 
and spraying

COSTS 
Capital/Inve- 
stnent Costs 
Loan repayrenl 0 
lacore tax

0 0
9.22 0.22
1.75 0.4?

•2 
O.fl 
3.60 15.6

1.2
5.32 49.1

BESFFI7S
Rheat Sales
Other incore
Loan received 2.85

fl 
Fuel, Oil and 0.16 
Casual labour 0.05 
Operators real 0 

Other variable 
cosrs 0.57

9.06 0.17
1.68 1.75
0.23 9.25

0 0

13.26 13.95
5.59 13.81 18.89

1.52
1.83

20
158 100.45 16?

llet benefit (4.5) (1.14) (4.21) (5.75) (0.92)
Discount
factor at 262
interest rate 0.794 0.63
Discounted
net benefits (3.57) (0.72 (2.11) (2.28) (0.29)
»PV = 0.27
FIRP. = 262

SEI!! VARIABLE COSTS: 
Repair and 
Eaint. (Vehicle 
1 Rich.; J 
Repair and 
Saint. (Build 
and Equip) 
FILED COSTS 
Field Workshop 
adnin. 
salaries I
Aduin. 
Overhead I
Total costs

1.91 2.97 4.73 6.67 12.29 16.82 33.63 17.2
25.19 17.86 40.52 58.59 88.65 69.42

■9.33 Ifl.E? 10.19 19.1! 21.35 51.52 42.13 £2.32 93.14 :26.?fl 17.42
0.16 0.19 0.32 1.51 1.3; 16.57 22.72 3.25 8.4c 15.21 15.44
0 fl 9 fl 2.15 0 ■! fl 0 9 fl

19 26
1 1.7
7.94 19.13
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AjipcrJix if ICont.'i

!: rxWear 1331 1?S‘ 13371375 1515 15SS 13’1 13E; 13S3 EES 1363 ’•351S76 157; 1S7S 19K- !53!-3r

11.01 10.76 10.51 11.62 21.1; 3:.3? 67.35 !•?!.?! !•!.-' 22.26 2713.02 3.33 5.75 7.31

0.2; -3.133 5.1:7 M2: 7.335 0.273 0.1:2 >'■ .n*)
• • 4 W -4 1 W w • e.32! •:0.357 0.2150.53 0.5

2.25 3.57Mi 2.5? 5.22 1.02 1.1 0.32!.?2.76 2.132.155.0: 1.35 2.21

St: of cis:oii:.i2c gross benefits = 65.12

25.13 17.35 15.52 53.53 33.55 65.12 15: 1’0.15 1:73.55 13.323.3511.51 3.32“ ir• cc 5.16 3.1

:1.2?7 6.315 0.25 0.133 0.157 0.12: 5.53? 0.073 0.362 0.05 0.033 0.301 0.325 MS;0.62

’.63 M2 2.713.20 1.5 2.51-.15 1.77 II1.72 1.53 3.032.73MS1.055.77

Su: of (ii'coi!r.tcd costs = 70.01

3/il ratio = 0.3563.12
70.01

BEK-F1T5:
Gross B?:iiiits 2.35 
Discoucl factor 
at 2Gx interest 
rate 0.751 
jisco::r.:>?'J 
gross teneiiis 2.26

COSTS
Gross costs 
fisccut: facto: 
at 26'. interest 
rate 0.731 
Discooiit-c 
costs
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if. :'Jear 1522 1983 1324 138; 1986 13" 133= 15:3 1999IS;! 19?? !??; 1573 1535 1531 1551-35

lfl.il 11.62 21.15 53.05 51.3! 57.03 101.32 111.51 32.56Total benefits 2.8: 7.31 11.01 1’3.753.85 5.798.02

6.1:

3.03 1.85 5.35 5.551.88 2.01 5.6 6.631.150.710.16O.:30.51 0.610.6?

1.15 2.13 3.12 5.17 12.23 15.55 20 250.16 0.3!0.170.060.230.03 0.120.05

1.85

0

1.050.96 0.25 0.13 0.75 0.38 1.1 2 2.680.150.2!0.130.3 0.120.2

1.3! 1.35 3.82 1.86 6.31 8.82 il.O 13.5!1.36 151.150.670.630.530.430 0.21

1.93 0.96 1.32 1.56 1.83 2.13 3.670.93 100.510.070.0200

0.35 0.75 0.83 0.83 0.3? 0.339.14 1.33 2.910.25 0.23 0.25 30.09 •19.15 0.1?

1.75 2.9?1.1

4.15 1.2 (8.81) (13.5?) 6.2? 27.57 6.26 (’1.5?) 32.5 (16.0!) (65.04) 131

0.25 0.138 0.157 0.1250.5 0.397 0.315 0.039 0.079 0.062 0.05 0.039 0.031 0.925 0.083

1.04 0.21 (1.38) (1.7) 0.62 0.39 91.08) 1.27 99.05) (1.660 162.18

!!, Ar.slia: Fitancia! analysis io: Setchit weal far: at 7.0 :c:/ba yield and incise tax rite if 35i of

3.48
0.22
1.75

4.25 6.41
0.‘7 9.55 
fl -n am U«»J VI Lb

1.02
1.03

fl 
0 

193

20
5
2

9.41
8.1

0.49
6

;.?’
1.2

0.33
7.35

9.22
9

0
1.35
15.6

0.36
3.16

9.59 :3.8! 16.69
1.52 1.88
1.83 1.11

fl
0

2. ■!

0 
fl

1.17
0.1
6.4:

1.75
6.29 
j

1.23
0.27

7.0 
j 

fl

7.23 
0.8
9.15

;=?
1‘
0

BEEEF1T2
Uieat sales
Other incone
Loan received

0
9.22
9.!?

0.36
0.12

0.54
11.54

ij.it 
i

7.57 19.5: iC.57
0.3! 0.16 9.1?
9 fl fl

1.65
0.23

0

*9
0.61
5.60

jrjssprofi! :ir. sillier

2.6! 4.31
1.2: 0.55 
fl 0

0 j
1.2 1.2
5.82 49.1

5.31 8.16 
0

26
1.7 

7.9! 19.13

1.05 2.75
8.63 6.89 9.56

Variable taxes
Seeds fl 
insecticices 
and herbicides fl
Fuel, ail and 
lubricants

Costs
Capital iteas: 
iF.’.'csir.en;
CG’ts 
lc.”i repayseiii i 
fates fl

Sezi variable rests 
Repair and naint. 
(vehicle i 
Sachinery) i 
Repair and saint 
(build 1 equip) 0 
Fixed Costs 
Field, workshop 
and attain, 
salaries 
Adniit. Over­
heads 
Total costs

0.16
Casual labour 0.05 
Operator seal 
Other variable 
costs 0.57

2.37 3.9
0.3? 0.43
e o

0.66 0.85
9.1? 0.2!
9 0

5.6? 12.29 15.82 33.93 17.12 20
158 100.45 212

1.91
19.62 25.19 17.86

4.78
40.52 58.59 88.65 69.42

liet benefits (4.5) (1.14) (4.21) (5.75) (0.92) 
Discount 
factor at
2GX 0.794 0.63
Discounted
benefits (3.57) (9.72) (2.11) (2.28) (0.29)
KPV = 6.45
FIRE = 392

3.7 14.16
1.28 0.4!
9 fl

Ifl.l; 19.11 20.6: 51.52 42.13 :3.i; 33.!! 126.? 17.12
90.32 1.5! 1.52 16.5? 22.?’ 3.2! 8.4: 11.21 15.2!

5 i 2.15 fl fl ■: 3 fl

5.94 3.52
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AppHiii' 11 .'cjuinseiil

1 tf !?:< 1935 naeIS?: 1930 1-31 1931 19:2 Ir7 ■9:3 133: :?iu 1391-”1976 i977 1573 1’79

■Ml 10.75 15.31 I!.:’ 15.13 33.Or 6l.l::(.t3 101.92 1'1.91 52.35 lie7.313.39 5.75

•1.25 10.19: 0.157 0.1’5 0.0” 0.372 0.0:2 0.05 j.i3? 9.9316.0’5 0.1:30.397 0.2150.5

t « ! «
V i V V • ■ I1.15 2.33 5.5 <■ :■>1.72.1;2.761.95 2.53 2.13

55.53 =3.55 63.12 135 ICO.153.55 19.52 25.19 17.35 10.523.93 5.397.35 9.15 3.1 11.54

0.193 0.157 0. 125 2.023 9.079 0.052 0.55 J.C’9 •M3 0.025 6.5-30.250.3150.5 0.397

2.7!’.15 1.7? 3.2 3.5; 0.17 1.9 0 SI; 4*} PS 
liJ■ 152.731.05 !.:3

S':: of sisiswiec gross costs = (6.77

2/C ratio 1.17

CccDgtitioa of 
benefit-cost 
tatife

= 29J1
67.75

COSiE
Gross costs 
discount factor 
at 2di 0.79 0.63
discounted gross 
cost 5.31 5.77

Bills?] TS
Gress benefits 2.55 S.02
Discount fac:::
at 26.’ isisr-st
rate 0.79 0.63
discounted gross
benefits 2.26 5.65
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Apj'vi.dix 12 Arusha: Eccnocic analysis of Seidel deal firs at yield level of I.c tons/ha (ir. sillier. she)

ltcr’,;c:.i 1575 1976 122; 198415" 15’8 1273 1930 19:1 ’’52 1’35 1966 133; 1388 1’83 1590 1551-25

1.35 18.57 22.72
Total benefits 11.09 13.91 14.76 15.22 23.67 73.13 67.37 72.08 108.17 157.11 <7.38 24?C 2.05 4.34 £.58 9.1

30.52 0 5.7520.75 18.5 0 0 5011.2 13.06 17.99 06.15 10.5

5.55 •:.6.’.71

2.73 2.55

0

0.76 9.38 1.05 1 A 
Ml 2.6.30.19 1.10.66 0.250.190.13 0.240.5 0.120.57 0.2

5.32 i ar hUJ 6.31 3.82 11.0 15.64 151.34 1.351.361.450.671.530.43 0.590.240

0.13
0.51

0.97 0.9’ 1.39

4.25 3.24 (16.76) (16.88) 5.49 44.21 30.44 (11.39) 27.6 ■5.55 (30.63) 106

0.351 0.308 0.2? 0.237 0.203 0.132 0.16 0.14 0.123 0.6089.455 0.40.769 0.675 0.592 0.519

1.94 1.3 (5.88) (5.20) 1.48 10.48 6.33 (2.16) 4.42 4.93 (3.72 54(6.51) (3.51) (6.95) (5.15) (7.97)

0
0

0.54
0.19

0.54 0.61
0.12 0.13

0.85
1.75

4.33
1.66

3.67
4.7

1.63
1.0s

7
38

0
0

3.09 7.73
1.25 0.85

0.07
0.3

0.83 9.83
2.3? 4.76

1.28
0.15

1.95
0.1

0.53
0.55

1.04
0.22

2.52
0.3?

!)

1.88
2.4

0.54 0.39
0.57 0.61

0.6’
0.09

6.55
30

0.25
0.54

8.76
0.34

2.43
3.3

5 
*!

3

0.17
0.44

0.33
1.4

0.16
0.09

9.24
0.98

0

0
0

1.66
2.0

3.03
3.65

5.94
5.02

1.85
0.43
9

Eevenne 
wheal Sales
Other ir.cone

Fixer! costs
Peruanent adcin.
labour
Aduin. Overhead
"vial ccsis

COSTS
Capital items
Operational Costs
Seed
Herbicides
F.iei oil and 
lubricants 
Casual labour 
Operators Heal
Other variable 
Costs

1.38 2.04
2.18

Seni Variable Costs 
Repair and llaint.
(Vehicles; I
Repair and Haint.
(Building) (
Spares (

9.95 1.28
0.27 0.4

0 0

9.03 0.15 
0.53 0.36 
7.46 13:11 14.64 17.3 21.45

9.62 10.85 14.39 20.72 28.31 39
2.43 3.01
1.83 1.11

Sus of discounted net benefit at 14 percent rate (BPV) - 36.64 
Economic Internal rate of return (EHR) = 224

1.15
5.26 5.24 0.51

5.59
7.76 19.92 28.43

Set Benefits (7.46) (11.06) (10.3) (8.72) (15.35) 
Discount Factor 
at 14 percent 
interest rate 0.877 
Discounted bene­
fits (Set)

3.52 19
6.7 c

0 9.02
0.02 0.06

1.32 1.32
1.12 1.5

0.29 9.44 9.85 0.75
1.05 2.75 1.75 1.91

5.34 19.67 31.52 32.7 18.13 28.97 38.93 83.97 80.57 121.56 128. 19 142

2.9! ’ 4
5.1? 12.23 16.32 33.03 17.12 20

2.63 2.7? 3.55 4.5 5.3S
5.46 0.59 0.69 0.78 0.91

0 0 9 0 0.29

10.93 13.72 14.44 14.31 22.34 5S.il 15.65 63.83 99.61 141.2-0 42.12 282
9.16 9.19 9.32 1.51 1.33 16.57 22.72 3.25 8.48 15.21 15.44 16
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Appendix IS (coilin-ie)

I ten'Jear 1975 1976 1977 1978 •979 1380 1981 1982 1983 1984 198= 1236 198? 1988 1999 1890 1991

2.95 3.53 9.1 11.03 13.91 11.76 15.32 23.67 73.1c 59.37 72.33 198.17 157.11 17.56 2134.34

0.675 0.592 0.515 C.156 0.400 0.351 0.303 0.27 0.237 0.208 9.182 0.16 9.11 0.123 9.808

1.58 2.93 5.08 5.06 5.13 6.33 17.31 14.13 13.12 17.3!4.72 1.37 1.37 5.83 1:1’2

Costs

7.45 i3.il 14.64 17.3 24.45 6.84 10.67 21.52 22.7 18.18 23.9? 38.93 83.97 80.57 121.56 128.42 142

0.769 0.67= 0.59 0.519 0.456 0.40 0.35! 0.308 0.27 0.23? 0.208 0.132 0.16 0.1! 0.123 0.608

6.54 10.06 9.88 10.21 i2.69 3.12 4.2? 11.06 10.0? 4.91 6.87 8.1 15.28 12.89 17.02 15.89 86

Sue of discounted gross costs = 244.82
B/C ratio = 232.46 = 1.15

244.82

Gross costs
Discounting 
factor at 14?. 0.877
Discounted
gross costs

Revenue
Gross benefits 0 
Discounting 'actor 
al 14 interest 
rate 0.377 0.769
Discounted gross 
benefits 0 
Sun of discounted 
gross benefits = 282.16
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IS. Arttsna: Econnnic analysis for Setchel 4?'.*. fir: r. yield level oftcss/ca [is sillies sits)

lies/:ear 76 78 ’(■ it31 ?• 8!31 si :7 33 29 90 El-93

1.33 E.57 32.72
Total benefits 0 13.3! 11.75 15.32 69.3? 73.13 59.37 72.58 103.17 157.11 17.35’.05 4.34 8.58 3.1 11.03 103

22.75 13.50 0 30.329 0 5 fl 5.78■0.5 11.2 13.05 17.59 5 fl

1.5

0.25 0.19 0.75 0.93 1.1 1.05 2.9 2.530.13 0.96 3.00.13 219.3 ■1.129.57 0.2

1.26 1.34 1.35 3.32 4.86 6.31 8.82 11.0 13.01.15 15. fl0.55 9.670.590.21 0.13

9.0

0.75 0.83 0.83 0.970.35 0.99 1.380.33 0.29 0.44 2.91 30.09 0.250.15 0.17 1

1.91 2.970.36

0.592 0.519 0.456 0.1 0.351 0.308 0.27 0.237 0.208 0.182 0.16 0.11 0.123 0.505

(6.54) (8.51) (6.95) (5.16) (7/97) 1.94 1.3 (5.38) (5.20) 1.48 10.48 6.33 (2.16) 4.42 4.98 (9.92) 64

BPV 
EIRR

151.43
282

j

0

■]

0

fl
0

0.51
17.3

0.07 0.54
0.3 0.51

0.83 0.16
0.35 0.03

0.74
0.26

1.32
1.12

1.23
1.5

1.38
2.4

5.69
7.76 19.92

33?
16

3.03
1.25

0.02
0.06

1.38
0.51

0.02

0.54
0.19

0

0.6?
0.09

0.99
0.27

4.89
4.68

3.62
1.04
0.22

0.2!
0.0=

0

1.23
0.4

fl.64 
0.18

1.66
2.0

7.73
0.55

1.95
0.1

10.85 14.39
1.28 1.63
0.15 1.08

20.72 30.0
2.43 3.1
1.82 1.11

0.54
0.12

1.15
0.24

38.0
5.0
2.0

6.6 5.63
28.43 39.0

‘.fl
38.9

2.63
0.46

fl

Benefits 
shea1. Sales 
Other !ncc:e

5.94 8.52 Ifl.C 
5.02 6.7

Costs
Ii!7est:c-:.t CCSLS f .15

3.76 10.93 13.72 14.11 14.21 22.34 56.61 46.65 -18.83 99.69 141.3 32.42
0.35 O.lf 0.1’ 3.22 1.51 1.33 16.5? 22.72 3.25 8.4: 15.21 15.44

Fixed costs
Permanent Adein.
Labour
Adnin. Over 
heads i
Total Costs

Oiieratic:.ai Cists 
Seeds 
Hen: cities 
raei, oil and 
lubricants

Casual labour
Operators Heal
Other Variatie

Expenses

Seri "arinble costs 
Repair and Haint. 
(Vehicles and 
Mad.) 
Repair and Maine 
(Build 1 Equip) 0 
Spares 0

1.35 2.52
0.43 0.37
0 fl

Set benefits (7.46) (11.06) (10.3) (8.72) (15.35) 4.25 3.24 (16.76) (16.88) 5.49 44.21 30.44 (11.89) 27.6 35.55 (80.63) 106
Discount 
factor at 142 0.877 0.769 0.675Discounted 
benefits

0.33 0.36 0.44
7.46 13.11 14.64

2.43 3.67
3.8 4.7

2.64 j.flfl
2.18 2.65

9.99 1.09
C.57 0.61

1.4 1.05
24.45 6.84

2.75 1.75 1.91 2.97 4.76 6.17 12.29 16.32 33.03 17.12 20
10.67 31.52 32.7 18.18 28.97 38.93 83.97 80.57 121.56 128.49 143

2.79 3.56 4.5 5.38
0.59 0.69 0.78 0.91
0 C 0 0.29
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Appendix 13 {Continued!
1990 1991-99138213531335 1985 •387133'.1333193215811979 138019781976 197719751 tea\Year

Benefit
;c:11.69 15.91 14.75 15.3! 23.6? 73.18 53.-1 72.03 108.17 157.11 17.851.31 3.53 9.12.959

0.23? 0.258 0.182 2.16 3.14 s.120.877 0.769 0.675 0.592 0.519 0.156 .109 0.351 0.308 0.2?

'.13 4.37 5.39 17.3! 11.13 12.12 1 1 22.0 5.335.35 5.561.58 2.93 5.03 4.720

= 376.46

7.46 13.11 14.64 17.3 21.15 6.81 10.67 31.5! "2.7 13.18 23.97 ec n :e a? :n r- 
V J t v l> V V I . ..IS. 12:. 1 14-

0.377 0.769 0.5? 9.59 3.513 9.156 9.10 9.551 9.36 0.2? 9.237 1.132 0.15 1.11 • •* - e..

1 10.08 11.23 13.2! 12.53 3.12 11.05 10.07 1.31 -3.87 ir 12. '3 17.12

Sun of disccunted costs - 246.17

2/C ratio

Gross benefits 
Discount factor 
at 144 interest 
rate
Discounted gross 
benefit 
Sac of discou­
nted benefit

Benefit-Gust 
ratio Couputation

-- 375.12 - 1.53
215.;’

Costs
Gross costs 
Discount factor 
at 147.
Discounted gross 
costs t.51
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Appendix 14. Arusha: Setciet >heat fir-:. niljustEeti of iters fro: financial price to ecoaoaic values (in sillies shs)

local costsIter Total costs

53.30 1.50 = 33.55 134.6044.35'Otiil

Source: Connate.! fro; table 1-3.

Foreiir. etchatse converted to 
kcal cost and a-iitipiied at a 
factor of 50 percent

land Oeveloprent
Far: Hachiaery and inplenents
Kotor vehicles
Tools and iqnipneats
Eater SeleneSuiIdins and Eousins
Trainins
Technical assistance

5.15 s 1.56 
2’JlO x 1.50 
20.00 >: 1.50 
5.70 x 1.50 
0.50 1.50 

1-.75 x 1.50 
5.00 x 1.50 
•1.09 i 1.59

15.80 
0.80 
0.00 
1.30
I. 00

II. 75 
0.00 
6.00

C; :s faV ■ k v 

23.00
30.00 
t-7 45 Ami mv

4.00
26.50
7.50 
6.00

7.65
33.00
30.00
0.00
11.75
7.50
0.60


