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Abstract

This thesis presents a financial analysis of on-farm grain storage from a farmers

perspective in Kenya using storage investrnent ancl farrn buclget data frorn Nancli clistrict.

The study emphasizes the irnplications of the agricultural market liberalization process

being undertaken by the governmellt. To recluce operating subsidies to the National

Cereals and Produce Board, the government has encouragecl irnprovecl on-far.m storage

sfiuctures. The results show that irnproved storage sffuctures significantly increases

income. However, the traditional store show a rnarginally profitable benefilcost ratio

equal to one possibly explaining the low acloption of irnproved structures by farrners. The

stnall returns fi'om the n'aditional stores coulcì be a tracle-off for the risk involved.

Risk avelse fartnels rnight cor.ltinue to use the traclitional store. Although the post-

haÏvest losses fol individual falner are small, the country aggregate involves large losses.

One recommenclation woulcl be to pursue extension programmes which will recluce the

on-farm post-harvest losses fol those falmers who continue to use naditional stoles.

Altelnatively, a price premium for high quality grain coulcl provicle an incentive to use

ilnploved practices. Finally, the farrners coulcl be encouragecl to start cost-efficient cereal

banks which will spreacl out stor'age costs arnongst lnany farmels.

The success of the rnatket refonn process clepencls on the govemment provicling

a favourable environment for plivate h'aclers, for exarnple irnprovecl infiasûucture, market

information systems, cleclit and recluced n'acle bar'r'iers. This coulcl leacl to rnore integratecl

local rnarkets and the clarnpening of seasonal price clifferentials within the counÍy hence

the less the likelihoocl of non-competitive market situations ar-ising.
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Chapter I

l.l General Overview

The agricultural sector has been emphasized as the mainstay of Kenya's economy

in all post-colonial development plans. The sector conffibutes 27 percent, the highest

compaled to other sectors, to total gross clomestic procluct (GDP) (Appendix A, Table 1).

The 1989/93 clevelopment plan reiterated the centrality of the sector in the country,s

developrnent strategies for the rest of the century.

Over the years, tnaize procluction has preclorninatecl ancl is Kenya's staple food.

On average, it plovides about 40 percent of the total calories ancl neariy 40 percent of the

protein (World Bank, 1990). Maize is widely grown using traclitional and commercial

mocles of productiotl. It is estirnated that 80 percent of the total rnaize pr-ocluction colnes

from srnall scale-farrners who retain 62 percent (Developrnent plan, lggglg3) of their.

produce for subsistence consumption ancl speculative rnarket purposes. The problern

facing srnall-scale farmers is that even after relatively goocl halvests, the poorer segments

of the fafln population are usually not able to maintain sufficient foocl stocks clue to

financial obligations cornpelling them to sell too latge a quantity of their har-vest

(Schrnidt, 191Ðt.

The Kenyan governlnent has a long history of enacting policies afuned at

stabilizing clomestic tnaize prices (Winter-Nelson, 1992). As in many other developing

coutth'ies, Kenya's policy seerìs to have been rnotivatecl by rnultiple desires to enhance

food security for poor cotlsurìers, to improve the plocluction envilonrnent for small-scale



fanning, and to demonstrate political leadership in this sensitive ar-ea (Tirmner-, 19g9).

Govemtnent intervention occurs in grain production and rnarketing in two major- ways.

First, producer and consumer plices are determinecl ancl set by the government annually

and secondly, by acljustment in net imports ancl governrnent-held stocks to enforce the

pre-set dornestic price levels.

The govelnfilent, before market reforrn, set prices fol the purchase ancl sale of

maize to and from National Cereals ancl Procluce Boalcl (NCPB)'? depots. proclucer-price

deterrnination was conductecl by the Minisny of Agriculture, Livestock Development,

Marketing ancl Supplies (MALMS) in conjunctioÍì with the Ministry of plaming ancl

National Developtnent (MPND) ancl the Office of the President (Op). The price we¡e

based upoll, among other factols, the cost of tnaize procluction (Ministry of Agriculture,

1992). The rnanclatory price was announced before the beginning of the planting periocl

each yeiu and becatne effective at the beginning of the halest periocl that year-.

Corresponding selling plices at each level of the rnarketing chain, includi¡g that of siftecl

tnaize tneal, were also set by the governrnent, again becoming effective after- the fir-st

halvest of that year.

One of the key Leasons for Governrnent intewention is to maintain some clegree

of internal self-sufficiency for the staple foocl3. The worlcl rnarket for yellow maize is

quite stable. But Kenyans have a stlong prefelence fol white maize, whose worlcl pr.ice

is rnuch lnore unstabie as cornparecl to yellow tnaize (Malitim, 1985). Appenclix A, Table

2 shows that Kenya experiences perioclic large, weather-induced shifts in the clomestic



llnaize supply (Pinckney, 1988). Dryland tnaizeprocluction is very sensitive to the amounts

ancl tirning of r'ainfall. As a result, the government justifies the need for intervention to

meet self-sufficiency in white tnaize.

The other reason for interuention in the agricultural sectol is that of foocl security.

The World Bank defines food security as "access by atl people at all tirnes to enough

food for an active and healthy life" (Worlcl Bank, 1988). Foocl insecurity takes many

fonns. A broad distinction has often been made between "üansitory" insecurity (arising

frorn the effect of intennittent risks), and "chronic" insecurity (associatecl with poveily

and the continuing inability of many householcls to meet theil foocl requirements because

of lack of purchasing power) (IGADD, 1990). Both types of insecurity are currenrly being

experiencecl in Kenya given the bacl economic situation facing the country ancl the

structural adjustrnent programmes (SAPs) lequilement of the Worlcl Bank (WB) ancl the

Intemational Monetary Fund (IMF).

In the past decacle, Kenya viewecl the estabiishecl public sector reserve stocks as

an instrument of food security policy. In setting them up, littte attention was paicl to their

appropriateness or cost effectiveness in irnproving foocl security. The irnprovement of

foocl security clepends crucially on the nature of the foocl security problern, the type of

risks faced and the location and characteristics of the insecure population. Foocl stocks are

not a solutiotr fol food insecurity, and ale incleed of little relevance to several irnportant

food insecure groups whose purchasing power is low. The government established the

reselve stocks paying little attention to organizational ancl management aspects, as result



a the governûìent has had to subsidize the operations of the NCPB. Therefore, little has

been achievecl as far as the food security objective is concerned through the NCpB.

In most years Kenya has been self-sufficient in tnaíze procluction. The dorninant

feature in the price sûucture for tnaíze is the wicle differential between irnport (KSh 515)

and expor't (Ksh 277) prices (Appenclix A, Table 3 ancl 4) (Pinckney, 1988), clue to the

Ielatively large domestic and international transportation costs. This presents a problern

when tnaize alternates frorn being all export to an irnport crop. The ofticial price in most

cases is between the irnport arid export pr-ice.

Recently, Kenya has embarked on a tnaize rnarket llberaltzatiorì progralnne whose

aim is to achieve intelnal self-sufficiency in tnaize production and maintain str ategic

leserves (Deveioprnent Plan, 1989193). The Cereal Sector Refonn Prograrn (CSRp)

comrnissioned by the governtnent in 1986, recornmenclecl the tiberalization of cereal ancl

bean marketing based on anticipatecl gains in plicing efficiency. The CSRp also

recolnlnenclecl rnajoÍ sû'uctural changes in the NCPB to recluce the sizable oper-ating

subsiclies fi'om the governlnent and enclorsecl policies to liberalize agricultural rnarkets.

Thele has been an emphasis to take into account on-falm ancl private sector

storage activities in order to reach an appropïiate clefinition of the public sector reser.ve

stocking function. This shift in ernphasis gains impoftance fiom two sources: fir.st, it has

always been a weakness of reselve stocking stuclies that they have tendecl to clisregard the

private sector; ancl second, the stluctural acljustment has ernphasizecl incleasecl reliance

on private glain lnarketing systerns ttuough the on-going rnarket liberalization.



The SAPs requiretnents ernphasize competitive markets, for example, the use of

private stockholding to meet food requirernents. The requirement to remove the stato

operated NCPB will have some rnajor irnplications on the country's foocl security. Kenya

has no private storage operators to take over the NCPB operations cluring the market

refonn process, therefore transition problerns are bouncl to occur.

1.2 Statement of the Problem

The governtnent has set a national goal of tnaíze self sufficiency and foocl security

(Govelnrnent of Kenya, 1981 ancl 1986). In pursuit of this goal, the governrnent has

rnaintained tight confiol over the tnaize rnarket over time. The public sector rnarketing

agencies like NCPB and regulatory süuctures have been usecl to strengthen the

governlnent's ability to conÍol prices. In Kenya the regulatory controls inclucle resnicdon

of tnaize movement acloss district bour-rdaries (Appenclix A: Figure 1) through permit

requilements, and the fixing of tnaize and maize rneal prices by law.

Less attention was paid to organizational ancl management aspects of public sector

Ieselve stocks in Kenya. As a lesuit, the Governrnent has hacl to lneet the NCpB,s

operating costs with subsidies in orcler to satisfy both ulban (and rural) consumers,

cletnand fol cheap basic food, as well as the tnaize ploclucers' clemancl for high farrn-gate

pdces, whilst silnultaneously preventing excessive maize surpluses which can, usually, be

exported only at great losses (Pinckney, 1988). The clual nature of food prices, as

incentives to producel's and cletertninants of the real income to coltsulners, what Tirmner,

Falcon and Pearson (1983) call the "food price dileruna", often requir-es conflicting



strategies in atternpting to increase foocl procluction

These traditional interventions have not achievecl the

and food security.

and consulnption at the same time.

intended objectives of seif-suffiency

Thlough the structural adjustrnent requirements the govelnment has irnplemented

a gradual grain miuket reform. Proponents of rnarket reform justify it for three reasons

(Duncan ancl Jones, l()93).First, are there economic costs to the agricultural ancl other

sectors resulting frorn pricing ancl rnarketing intervention. Secondly, the parastatal

marketing agencies have accrued unsustainable financial losses and finally, the failule of

traclitional forms of intervention to achieve their objectives. Market leforrn (for exarnple

the retnoval of movement conh'ols on tr'aclerso¡ has increasecl private tnaize rnarketing.

The governlnent's conflicting strategies have lecl to the algument that the counÍy

would be better off with a competitive private sector grain rnarket. The objectives of the

maÏket reform process include, amoÍìg othel things, the withdrawal of the i¡efficient state

tnarketing agencies. The state agency in Kenya has been involvecl in the plocuring,

storage and clistlibution of glain. There have been few incentive for the private sector to

par'ticipate in stolage. The state agency withdrawal, as arguecl by Thompson ancl Terpend

(1993), is bound to have some transitional problerns which have to be addressed.

The government, in its effort to leduce the transitional problerns cluring the grain

malket reform process, has ernbarkecl on encouraging farrners to adopt technologically

irnproved on-farm storage (Developrnent plan, LgSg-g3). Recent research studies show

that tladitional on-farm stolage experiences grain losses as high as 26 percent of total

production' Translated into monetary teflns the iosses present sizable recluctions in



farmers' anticipated income and climinish the amount of foodgrain available to sustain

farnilies until the next harvest. The studies show that irnprovecl storage recluced post-

harvest losses fron 26 percent to 4.5 percent, a Íemendous saving in grain (IGADD,

1ee0).

Maize is a cotnmodity that can be preservecl ancl stored quite well for a long tirne

in relatively sirnple structures. Traclitionally, most farmers Ieave maize, after- physiological

rnaturity (35 percent moisture content), in the fielcl for natulal clrying until the moisture

content is reduced to approxirnately l8 percent. At physiological rnaturity the gr-ain has

maximutn clry rnatter, but the moisture content is too high for- storage. The clrying a'd

storage dual purpose functions of the irnploved stluctures solve this problern.

The decision to invest or not to invest in storage sh'uctures clepencls entirely on the

farmer. Are the tnaize losses financially significant enough to the fannel to invest in

irnproved storage'/ Fatmers will invest in an irnplovecl storage if ther-e are financial

incentives to do so. This study focuses on the financiai analysis of the clifferent on-farm

storage improvement alternatives ancl how the investment partial buclget irnpacts on the

falm householcl. This is bound to have sorne irnplications on the government policy o¡

storage and foocl security during the rnarket ltberarizaion process.

1.3 Area of Study

The study was car¡ied out in Nancli district ancl coverecl Kapsabet ancl Mossop

divisions. This selection was based on thr'ee rnain leasons: First, Nancli clistr-ict is a surplus

proclucing area (Appendix A: Figure 2), with most of the Ìancl classifiecl as medium to



high poteritial ancl tnaize is the staple food in the area. The clismict is located in the Rift

valley province, which is the backbone of tnaize procluction in Kenya. SeconclÌy, the

disnict represent diffelent agro-ecological (Appenclix A: Figure 3) ancl soils zones,

providing different agricuitural ancl storage practices. Thirclly, the dist¡ict borders tnaize

deficit areas in Western ancl Nyanza provinces. As a result, a parallel market has been

operating illegally between these areas for. a long tirne.

The governments of Sweden, Denrnalk ancl the United States in conjunction with

the Ministly of Agricultule have hacl plograrmnes relatecl to glain storage includi¡g; the

Rural Sfiuctures Unit (RSU) - Swedish International Development Age¡cy (SIDA) and

the On-Falm Glain Stolage ploject (OFGS) - United States Agency for Internarional

Developrnent (USAID) (Appenclix A: Figure 4). The rnain objecrive of the rwo

programmes is to itnprove post-harvest practices to reduce losses. Post-harvest packages

have been cleveloped for extensiorl pulposes. The RSU operatecl in Nandi with little

success due to low adoption rates for irnprovecl post-harvest management. The pr.ojects

wound up clue to financial conshaints frorn clonor counûies.

1.4 The Scope and Organization of the Study

Maize storage in Kenya is carriecl oÍì at both the proclucer level ancl by the

tnarketing board. On-farm storage is rnainly fol household foocl requir-ernents ancl for

speculative purposes in the locai rnalkets. Ernphasis on storage in Kenya hacl focusecl on

the public grain stock resetve fol a long tirne. But ernphasis has recently shiftecl to the

fann ievel storage to û'y ancl reduce goverrunent subsiclies to the NCPB.



The econornic performance of the on-farm irnprovecl stores can be evaluatecl

through ari analysis of benefits ancl costs involved. This stucly wlll analyze both the

technological and econotnic aspects of on-farm storage ancl the irnplications of

liberalization of the cereal sector on farm level foocl security. The following specitic

questions were investigated:

(1) How does government involvement in the grain sector affect on-farm storage'?

(2) What are the existing and potential methocls of t¡aize storage and what are the

problerns involved with storage'/

(3) Is irnploved on-farm storage financially feasible,?

(4) What ale the irnproved storage investrnent irnplications to the fa1mer'?

(5) What are the on-faltn storage investment irnplications for the counfy,s foocl

security'/

This thesis is organized into five chaptels. Chapter 2 outlines the literature review

on the policy irnplications of the govelnûìent involvement in the grain sector- ancl its

irnpact on storage practice. The chapter also leviews actual and potential tnaize drying

and storage systems at the householcl level. Chapter 3 outlines the rnethodology and

rnethocls usecl in the financial analysis. Chapter'4 outlines the ernpirical resuits. Chapter

5 outlines the interpretation ancl irnplications of the ernpirical results, lirnitations, policy

irnplications, conclusions and recornnenclations for further research on the subject.



Chapter II
Policy and Storage Systems Review

2.1 The Impact of Policy on Storage Activities

Policy, in its valious fonns, has an important influence on the developme¡t of

storage and resewe stocking systems. This influence occurs at a number of levels ranging

frorn the national economic envitonment to specific policy settings or regulations. Its

effects, for good ol bacl, affect the activities of inclividuals ancl institutions involvecl, or

potentially involved, in the storage of food cornmoclities. This chapter reviews br-iefly

some of the rnajor mechanisms tluough which policy, ancl particularly foocl rnarketing

policy, interact with foocl storage activities.

The following eletnents of policy are identifiecl as being of particular lelevance

to the cleveloprnent of storage systems:

(a) foocl storage activities regulations;

(b) clornestic rnarketing of basic food comnodities regulations;

(c) the setting and maintaining of official prices;

(d) the external trading in basic food commodities, nationally ancl internationally,

legulations;

(e) the iicensing ancl taxing the grain tracling activities;

(f) the management of public sector reserve stocks, for exarnple, the rotation ancl

retirernent of older stocks;

(g) rnacroeconomic rnanagelnent as it affects inflation lates ancl interest rates ancl

exchange rates.
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(a) The food storage activity regulation.

In Kenya there are explicit resfrictions on the volume of grain that inclividuals

(especially private traders) rnay holcl in store. The legal status of foocl storage activities

is poorly defined, leacling to pelioclic confiscations, seizures and police harassment. Such

resûÌctions can clearly have a rnajol effect on foocl glain storage, activities are either

suppressed or pushed onto a palallel market, usually with severe irnplications for market

prices of the corrunoclities concer'ned. In most cases such legulations can be assurnecl to

have the effect of reducing the supply of foocl storage services undertaken by the

resficted categories.

(b) The domestic marketing of basic food commoclities.

The legulatory frarnework for the dornestic rnalketing of cer-eals i¡ Kenya is a

closely regulated system. Internal lnovement of procluce is tightly controllecl. For example,

a lrovelnent perrnit which applies to all cereals ancl pulses, is requirecl in orcler to ship

celeals. While the specific irnpact of such systems depends on their irnplernentation, their-

general effect is to restrict the flow of private tracle between surplus ancl cleficit areas

within the counfty. This ill tulrl tencls to wiclen the clifferentials in market prices between

different locations. Such controls have an important effect on the extent of private sector

storage, in that they lirnit the markets onto which stolecl grain can be profitably cleiiverecl.

The rise in inter-locational price clifferential in this situation is a sign that gr-ain flows

have been restricted.
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Price valiability is inhelent in the plivate rnalketing of agricultural pr-oclucts i'
Kenya (Pinckney, 1988). This is because of the seasonal nattlle of output, difficulties in

acljusting production to demancl under uncertain weather, and low price elasticities for

basic food grains. Due to these low elasticities of clemand, the consumption of basic food

is ahnost constânt throughout the year ancl, as a result, even small fluctuations i¡ yielcls

tends to be associatecl with large variations in prices. Where cornrnoclity markets aïe

nalrow' price fluctuations are rnagnifiecl by speculative activities. Sharp price i¡creases

afteÏ the bulk of a seasonal crop has movecl into wholesale channels cliscourage

purchasing by consurners without benefiting the proclucers.

Whereas official prices (pan-seasonal pricing) remainecl constant in Kenya

throughout the rnarteting season, the opposite was ûue for the par-allel rnarket prices.

Keeler et al (1982) noted that within-year price movements on the parallel rnarkets

clemonstrate that the prices faced by consumers on these mar.kets clirnb consistently

thloughout the year'. Plice variations are also observed spatially as a function of nansport

costs. Furthelmore, prices differ for clifferent forms of the same procluct to reflect

plocessing costs.

Plice variability, like in the parallei market of foocl glain in Kenya (Schrniclt, 1979

and Maritirn, 1985), stimulates storage ancl processfurg clernancl in the rural ancl urban

areas. This is due to the fact that seasonai prices must rise to cover the costs of stor-age

for the storer to arbitrage. Experience has taught farmers that the prices in the parallel

malket
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vary during the pianting season, peaking during the pre-harvest season. However, a

Iational fanner will decicle to store grain only if total aclditional revenues exceecl storage

costs.

(c) Setting and maintaining official prices.

In Kenya the government was involvecl in the setting of official consumer prices

ancl atternpts are made to support proclucer prices for rnajor dornestic cereals, but ope¡

tnalket plicing took effect JuIy 1994. The prirnary fonn the price setting takes is the

regulation of the buying and selling prices usecl by public agencies. There are sffong

theoletical reasons for expecting official prjce sffuctures to influence private sector storage

activities as a lesuit of their effect in the profitability of seasonal and inter-regio'al

arbitrage.

If the rnalgiti between official producer ancl consurnel prices is less than the full

marketing costs of a private trader, inclucling the full seasonal storage costs, then public

pricing will tend to discourage storage for purposes of inter-seasonal arbitrage by falners

and traders. Similar arguments apply to the effect of public pricing in the removal or

reduction of inter-annual plice variation, whioh, in a rnarket clorninatecl by a celeal

econolny' provicles the incentive basis for the inter-annual storage of grain by fanners ancl

h'aclets.

When the plice structure is pan-seasonal, the tirning of sales by fa¡ners to

rnalketing agencies becomes an impoftant consicleration for fanners. If the price is

invariant during the marketing yeal then the farmer has no incentive to clelay deliveries,
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on the contlary, will deliver at the earliest oppoltunity. This has the effect

public sector purchases heavily into the irnmecliate period of the

overburdening the limited public sector storage capacity.

of bunching

harvest and

The seconcl rnajor aspect of pricing which affects storage is that of spatiai

differ'entiation, oL the lack of it (pan-ten'itolial prices). The irnposition of a pan-territor.ial

price acloss regions within a courltly can easily rernove the profitability of the private

sector arbitrage whele transpolt costs cannot be fully tecoverecl. In practice this is a ûìor.e

itnportant consideration lirniting the incentive for on-farm storage than the question of

pan-seasonal price structures. Pan-territorial prices tend, of course, to encottrage ¡etention

for personal consutnption in cleficit iocations, but this is a seconclary effect, since, almost

by definition, such areas have no surpluses to store.

The NCPB in conjunction with the Minisny of finance, has attemptecÌ to set the

producel price between its export and irnpolt parity levels. Even when the official price

falls within the wicle cif-fob band, the price ancl movernent controls fragrnent the mar.ket,

increase rnalketing costs, ancl encour age rnaize procluction in inappropriate areas (Heyer.s,

1976c; cle Wilcle, 1984). Pan-territolial pricing creates clistortions in ploclucer i'centives

and inefficient production pattems since plices clo not reflect the difference in tansport

costs among surplus areas. Sirnilarly, by clarnpening seasonal valiation in the consumel

price of rnaize, the systern discourages private stoïage.
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(d) External trading in basic food commodities.

External tracle in cereals and other basic foocls was heavily r-egulated until July

1994 in Kenya. This has an effect on an international scale cornpalable to the effect of

lnovement controls within the counfiy. Deficit regions are encoulaged to undertake their

own storage to lneet local requiretnents, but there is a cliscouragement of the generation

ancl stockirlg of surplus produce to meet anticipatecl rnarket opportunities across the

bolclers.

Food aid brought into the country has a tenclency to create pr.oblems fol the iocal

glain holclers. Food aid tends to lower prices of grain ancl makes storing not a worthwhile

venture as there is uncertainty about when the Gover'runent will flood the market with

food aid.

(e) Licensing and taxing the grain trade.

There is some local taxation of tradecl grain, which is 2-4 percent local taxation

on amount of traded grain in Kenya (Minisny of Agriculture, 1992).In aclclition licensi¡g

fees ancl such iterns as the advance payrnent requirement of tax frorn trade income can

foiln significant barriers to the ñ'ee flow of goocls between surplus ancl cleficit areas.

These factors have an effect directly analogous to the irnposition of movement controls

on ploduce - they Ïaise the cost and lower the profitability of spatiai arbitrage, ancl i¡ this

way they discourage the letention ancl storage of grain by fanners ancl traclers to meet

anticipatecl subsequent rnarket lequirements.
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(f) The manâgement of public sector reserve stocks.

The existence and managelnent of public sector resewe stocks can be expectecl to

modify private storage clecisions as naders and farmers adjust their expect¿tions about the

future course of rnarket prices and the associated profitability of current storage activities.

This is natural since the very purpose of establishing a security reserve is to limit the

variability of rnarket prices when food is in short supply. The key question for public

policy is the need to establish arl appropriate level of prÌce variability which wilt allow

some degree of inter-telnporal storage to be profitable, without unclue consumer- price

fluctuation.

In addition, the system used for the rotation ancl retirement of older stocks from

a public reser've stock system will also affect plivate storage clecisions. Where the

managers of the reserve are prone to ablupt sales of lalge volurnes of the olcl stock for

rotation pulposos, private expectations of future rnarket plices will be de-stabilizecl, the

lisks associated with inter-tetnporal plivate stolage will be incleasecl, ancl the suppty of

plivate sector storage will be reducecl.

(g) Effects of inflation, interest and exchange rates.

The principal factol driving private sector storage for the rnarket (either on-fann

oI by tladers) is the anticipated increase in the rnalket value of the storecl pr-ocluct in

excess of the full costs of storage. Macroeconomic conclitions can cr-ucially affect such

expectations through their effect on inflation ancl intelest rates. Under inflationary

conditions, money becomes a poor store of value. Grain, by contrast, tencls to maintain
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its real value, in acldition to a seasonal leal price rise. Highly inflationary conditions

accorclingly encourage the ploclucer (and the tracler) to retain the procluct rather than to

release early onto the rnarket, whete the requirement for cash is clistributed over the year.

As regards to interest rates, r'eal interest lates (that is after allowing for inflation) tend to

be negative, especially for' traclels who are borrowing fi'om formal sector sources. The

inforrnal creclit tnalkets, lnostly usecl in Kenya, usually maintain positive leal inter.est

rates. This factor makes investtnent in stolecl grain cloubly attractive ancl tends to promote

on-farln ancl trader storage. The unpleclictable swings in exchange rate and currency

devaluation have similar impacts on maize storage for export purposes due to high

uncertainties.

2.2 Price Policy Implications and the Market Reform process

A rnajor colnponent of the SAPs consists of aglicultulal plice policy reforms. price

policy has an effect on aglicultulal supply ancl food consumption. The dual nature of foocl

prices as incentives to proclucers ancl cleterrninants of the real income to consumers, what

Tilnmer et al (1983) call the "foocl price clilermna", often requires conflicting str-ategies

in atternpting to increase food procluction ancl consumption at the same time. Higher

cornrnodity prices encourago production, discourage consurnption, ancl recluce imports.

In confiast, "cheap food" policies have the opposite effect; they encourage

consumption, discourage production and increase irnports (Tirnmer et al, 1983). That is,

cheap food policies increase consurners' real income ancl thus irnprove ,,exchange

entitlement". To silnultaneously increase fooci procluction ancl consumption, therefore,
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would requfue a dual plice policy of subsiclizing both producers and consumers.

Technological change may offel a way out of this clilernrna by allowing the procluction

of plentiful food supplies while rnaintaining the profitability of agricuiture.

Food prices affect net proclucers ancl consulners cliffelently. tn the ar.gument for

increased food prices in developing countries, policy makers have generally assurnecl that

the vast rnajority of farlners were net sellers of food. Incleased food prÌces, therefore,

would benefit the lural rnajority ancl hurt the urban minority (Weber ancl Jayne, 19gg).

The stucly on maize procluction in Zirnbabwe by Weber ancl Jayne empirically showecl that

only 45 percent of the householcls in the \gg4/95 season were net sellers of maize, ancl

10 percent of the total householcls accountecl for 70 per cent of the sales. Similar results

in which less than 50 percent of the householcls being net grain sellers were also observed

in studies in Mali, Senegal and Rwancla. It is currently unclerstoocl that increasecl foocl

prices do not exclusively benefit all rulal householcls since a significant number of

farmers are net buyels for sorne portion of their food neecl. Therefore, the strategy of

making "ptices right" in Africa may hurt sorne of the rural population whom poiicy-

makers have pleviously assumecl to benefit from improvecl rulal-urban terms of trade.

Another alea of price policy effect on agriculture concerns the rnag¡itucle of

supply response to incentive prices. In the 1950s ancl eally 1960s, the cliscussion revolvecl

' around the argument of whether farmers in the cleveloping countries were in fact r-ational

clecision-rnakers who would responcl to incentives (Behlrnan, 1968). poor-fanners were

assumed to be poor because they were not sufficiently rational to take aclvantage of the

existing economic opportunities or future changes in the economic environment. Schultz
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(1964) chailenged developrnent plofessionals with the concept that farrners in cleveloping

counû'ies were "pool'but efficient". That is farmels were rnaxirnizing their utilities given

their constraints, and that there were no alternative ways of reallocating their resources

which could increase their. welfare.

In Kenya, there has been a clilernma on the light pricing policy given that the

goverrunent would like to satisfy both the consuûrer ancl the proclucer. For storage policies

there has been a bloacl tendency to shift to policies which involve a 1arger ancl more

expiicit role fol private sector rnarketing agents in storage ancl other rnarketing activities.

The policy shift has been most pronounced in the 1980s. The cereai sector refonn

program (CRSP), commissioned by the government in 1986, recomrnenclecl the

liberalization of celeal ancl bean rnarketing basecl on the anticipatecl gains in pricing

efficiency. The CRSP also recotntnenclecl rnajor structural changes in the NCPB to recluce

its sizable operating subsidies from the governmerlt. Likewise, the National developrnent

plan, 1989-93, enclorsed policies to liberalize agricultural rnarkets.

The first step in this direction took place in 1990 when minor cereals (rnillet and

sorghurn) and other crops wele de-scheclulecl (Legal notice No. 509) and there was a

recluction of rnarketing lesffictions on private ûaclels' maize movement between clistricts

(Legal Notice No' 508). In 1992, the quantity of maize authorizecl for free movement was

cloubled to 88 bags (Legal Notice No. 80). This was expected to aliow for a faster-

mÓvement of glain between cleficit ancl surpius regions and avoicl price fluctuations of

tnaize in deficit regions.
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The goverrunent has regulated the cereal market for a long time. The on-going

llbetalizatíon process suffers occasional set-backs when the Goverrunent r.everts back to

its regulative tnode. For example, rnaize movement conüols were reinstatecl in late 1992,

as reported, to protect consurters frorn escalating rnaize meal prices. ln sununary,

(a) no one may transport tnaize between clistricts without a perrnit.

(b) permits specifying the quantities ancl clestination of maíze to be rnovecl rnay

be obtained frorn any NCPB office at a fee of KSh 20.

In practice, the official ploducer plices have sought to achieve self-sufficiency

through the maintenance of incentives to proclucels, whilst the NCpB selling price and

retail prices have been set on a cost plus basis (Appenclix A: Tabie 5). The NCpB clepor

sale price is set on the basis of NCPB's unit costs (which cornprise 30Vo of the depot

buying price) and those costs associatecl with NCPB's strategic functions (maintenance

of stlategic reserues). An irnpoltant negative resuit occuïs here in that the sffategic costs

and the high unit costs lelated to NCPB's inefficiency are passecl onto consumers. It,s

interesting to nore rhe squeezing of price rnargins fi.om 109.65 in 19g5/g6 to 61.42 in

\991192 (Appendix A: Table 6) has further increasecl operating financial losses to NCpB.

This has lead to increased subsidization to the consumeïs to maintain affordable maize

rneal prices.

To be successful, leforms of the agricultural sector must occul within an econoffry-

wide adjustlrent program. A proposecl sequence (Duncan ancl Jones, lgg3)involves: when

relaxing contlols on irnports of critical agricultural inputs; clevaiuing to reach ancl

tnairrtain a cornpetitive exchange rate unclertaking priority infrashucture rehabilitatiou;
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initiating reforms to clomestic financial, laboul, anclland markets; undertaking agr.icultural

Ilbetalization; and finally uncleltaking extemal tracle liberalization. The sequence is

designed to ensure that appropriate incentives are in place ancl resources available are

priced at scarcity values, to allow the agricultulal sector to responcl to reforrns.

2.3 Review of Existing Household Level post-harvest systems

In recent years questions of foocl reserve stocks have typically been treated as

relating exclusively to the public sector ancl attention has been concentratecl on the

appropriate rnagnitude and operating rules for the publicly helcl reserve stocks. This

should not be consideled an accept¿b1e proceclure, since privately helcl stocks greatly

exceed those heicl by the public institutions. The privately helcl stocks constitute a ',hiclclen

reselve" which is in fact the principal guarantee of foocl security fol many householcls.

Ignoring the "hiclclett reserve" leacls to inappropriate recorxnenclations for the public

sector. It is irnportant therefore that on-falm storage or "hiclden reserve,, be given the

attention it deserves.

Norrnally "storage" is considerecl to be the periocl the grain is kept i¡ a specific

stl'ucture (grain store). In a wider sense storage starts when the kemels have stoppecl

acculnulating nutrients at physiological maturity at arouncl 35 percent moisture content.

Harvesting at this level will tnean maxirnum yielcl of nutrients ancl clry matter. The

question is then how to store the proclucecl nuüients until the grain is solcl or consurnecl.

For a rural household this inclucles stodng from the fielcl to the cooking pot or the rnarket.

In order to store well, the moisture must be leducecl to a safe levei. Also the kernels rnust
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be separatecl frorn the straw ancl cleanecl in orcler to reduce bulkiness. Then the dry grain

can be kept in containels for longel periods. The rnagnitucle of storage bulk clepe¡cls on

a number of factors like weathel damage, physically lost grains ancl pests which attack

ancl cause deteriolation of the grain in the fielcl, in the stoïe ancl cluring rnarketing.

Post-harvest activities can be consiclerecl to be those activities that cenfte on the

handiing of grain after haruest, inclucling the storage of an agricultural produce. These

activities can be grouped as:

(a) ple-stolage includes; harvesting, hansportation, clrying, shelli¡g, chernical

application and bagging.

(b) storage

(c) post-stolage includes, grinding, rnilling, packaging ancl cooking.

Grain telnperature and lnoisture content ale two factols which farmers can use to

control deterioration during storage. High rnoisture content a¡cl high gr-ain temperature

sholtens Lecommendecl storage time clue to increasecl cleterioration. In the tropics,

howeveL, telnperature contlol is too expensive (refiigeration). Hence, clrying will be the

most effective ancl applopriate rnethod. There are many clifferent systems usecl for clrying

of grain, and they can be classifiecl into two rnain categories; natural and artificial ctr-yi¡g

systerns.
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2.3.1 Post-harvest Drying Systems.

Natural drying systems.

Natural drying rnay be ctividecl in three principai approaches:

(a) drying in rhe field before harvesr.

(b) clrying in shallow layers exposed to the sun ancl wincl on a sur-face which

prevents moisture from the grouncl reaching the procluce.

(c) clrying in or on a structure which has open sides to perrnit air movement

through the bulk.

Field drying.

The rnethod of leaving the crop stancling or stooking in the field is popular i¡
areas whele rnaturity of the clop coincides with the beginning of a clry season. However.,

a crop left unharvested is exposecl to attack by insects, bircls, roclents, wilcl anirnals, strong

wincìs and occasional lain showers which can clarnage ancl reduce the crop consiclerably.

The new high yielcling valieties of maize are much more susceptibte to clarnage fi.orn the

envilonment than the traditional maize v¿uieties. Fol instance a hybrid maize-cob has less

leaf cover than the traditional varieties ancl therefole is more open to attack by insects a'cl

birds.

Field clrying of the crop will also clelay the clearing of the fielcl. This should be

taken into consideration in areas where the fielcl shoulcl be preparecl for a seconcl lainy

season or whele the hulnidity is high enough at the encl of the growing season to ailow

for an additional crop.
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Shallow layer natural drying.

With shallow layel natural clrying the halvestecl crop is spread on harcl surfacecl

glouncl, on roofs or purposely built platfonns or trays. Exposecl to the sun, the crop will

clry fairly quickly ciepending on the hurniclity of the air. The produce should be stùred

frequently to ensure even clrying. The clisaclvantage of the rnethocl is that the crop has to

be blought in or covered every evening or before rain. The labour rnay be reclucecl

considelably by placing the crop on a plastic ol taryaulin sheet for easy ha¡cliing or a

platfonn/tray covered by, for instance, üanspar.ent plastic.

Ventilated structures for natural drying.

Very srnall producers lnay suspencl bunclles of the crop fi'om ffees or poles so they

are freely exposed to the afu. With larger quantities the harvestecl crop may be heapecl on

platforrns or racks and toppecl by a layer of straw for cob-maize. Since the clrying clepends

on the free flow of air thlough the crop, the heap shoulcl be rnacle as open as possible.

The next step is to have a rnore pennanent ventilatecl stluctur-e in which the crop

may be heapecl for drying but be weli plotectecl from rain. For maize the h-adition is to

leave the crop in the fielcl until the moisture content has fallen to about 1g percent ancl

then continue the clrying of the tnaize on the cob with or without the husk (sheath), in a

granary which most commonly has the shape of a circular woven basket placecl on a

platforrn 1-3 feet above the grouncl. The pre-clrying in the fielcl in nonnally necessary

because the basket is too tightly woven or too wicle to allow for sufficient ventilation.
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The "two step" drying workecl well with traclitional farming systems where the

farmer used the tnatze with goocl sheath cover ancl could break new farmland regular.ly.

The high increase in population experiencecl in Kenya has resulted in scar-city of good

lancl which forces the farmet to use the same lancl for the same crop yeal after year. ln

lrost cases this will leacl to an acculnulation of pests. With the high susceptibility to

insect attack of rnost improved high yielcling varieties the crop has to be harvestecl as

early as possible, just after maturity, ancl lnovecl away frorn the fielcl for quick drying ancl

safe storage. For maize, the circular traditional granaly rnay still be used with sorne

moclification. The basket has to be loosely woven or rnacle with at least 40 percent air.

space and with varying wiclth up to 150 crn clepencling on the hurniclity. The restr-iction

on width tnakes it econornical to builcl the clrying stlucture in a lectangular- shape as sooll

as production exceeds the yielcì of 5-9 bags. An exarnple is the ventiiatecl rnaize crib

(Appendix A: Figule 5), usecl mostly fol clrying and storing tnaize on the cob without the

husk.

The clib can be conshuctecf in rnany cliffelent ways but two factors ¿1e irnportant

for the ch'ying effect; the width ancl the length. The wiclth may vary from 60cm in hurnid

aleas to 180 crn in semi aricl areas. The walls shoulcl not limit the airflow through the

tnaize requiling that at least 40 per cent of wall area should be openi¡gs. In areas with

rodents the floor should be iiftecl 90 crn above the glouncl ancl the iegs fitted with r-at-

gualds. The clrying rate depends on the relative hurnicìity of the air and the air veiocity.

The capacity of the clib is cleper-rdent on section length. The length should face the

general dilection of prevailing wincls.
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Artificial drying.

If the air hurniclity is too high to allow grain to be clried by natural means ancl

storage does not facilitate further clrying, it is necessary to clry the procluce by usi¡g

folcecl ai¡ or heat or the two in cornbination. Various local methocls have been clevelopecl.

In solne ar.eas stolage is restrictecl to the amount that can be driecl with a heat supply

sirnilal to that available from a kitchen file. Thus, panicles of maize stored on horizontal

gricls ale clried by heat froln a file which is lit underneath the gr-id ancl the heap is turned

occasionally to prevent the development of rnoulcl. The problern is that the grain receives

a chalacterjstic odour and smell when exposecl clirectly to srnoke ancl hot clry air.

2.3.2 Storage systems.

The process of storage on-farm can be cliviclecl into a temporary par-t a¡cl a ffrore

pefllanent paÍ. The formel includes the tirne in the fielcl, cluring harvest, threshi¡g,

winnowing, cleaning ancl the final preparation before storage, and the latter relates to the

tilne the glain is lying in the stote awaiting to be consurnecl or solcl. The household will

start to consulne the new grain when it has reached physiological rnaturity (i.e., gr-ee¡

tnarze) and it will carry on duling the whoie harvesting periocl. The fresh produce will

have a superiol taste comparecl to the remaincler- in the stor-age.

Usually the rnaize which is not shellecl ancl clisposecl of irrunecliately is storecl on the

cobs, with or without the husks on, in granar'ies for home consumption ancl/or sale. The

stluctures used fol storage valy in both size and mocle of consfiuction from area to area.
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Basket grânary.

On small fanns, a rouncl basket-type sffucture with stolage capacity of up to 10

bags of tnaize on cobs is extensively usecl. This is macle of woven wooclen twigs placecl

on a low platforrn and has a thatched r-oof.

Improved basket granary.

The irnproved basket granary can be usecl for clrying of tnaize on the cob as well

as storage of bagged clry shelled maize.It consists of a raisecl platforrn fitted with a frarne

that supports the roof under which a woven basket is placecl. The open weaving of the

fabric allows for air' circulation through the cobs, thus ch.ying out the cobs. Early

harvested tnaize can be dried frorn about 30 percent MC to 13 percent MC in less than

60 days.

A basket, which is 1.5 m in diametel ancl l.l5 n high can holcl approxirnately

1 1 bags each 90 kg of dry shellecl tnaize. The rat gualcls on the posts, which support the

raised platfoltn, plovide good plotection against roclents unlike traditional granaries.

Square or Rectangular stores.

On lalger farms the storage structures are consüucted more soliclly and have the

shape ancl size of a srnall clwelling house. The builcling matedal can be off-cuts, sisal

flower stelns or lalge woven mats fixecl to a wooden frame. The rectangular. shapecl stores

are for rnulti-purpose use with a capacity of about 100 bags of maíze on cobs, and are

27



generally Iaised higher above the grouncl than the basket type structure and are often

roofed with corrugated iron sheets.

Silos.

Silos for grain storage can be constructecl fi'orn a variety of rnaterials and may

store the bulk of glain or be divided into several compartrnents (bins). The most colnrnon

shape is circulal because this rnakes the best use of the strength of rnaterials to resist the

pressure exeltecl on the walls by the grain. Aclclitional strengthening by reinforcement is

lequired in largel silos.

A proper silo shoutd meet the following requirements; pr-event reilfestation by

pests, keep glain clry ancl cool, be easy to construct using locally available rnaterials, be

inexpensive, be dulable, be easy to repail ancl maintain, ancl be easy to loacl, ernpty ancl

clean out.

Bag storage.

Grain stored in bags is easy to inspect ancl there will be some air circulation insicle

the clustel of bags which will clry ancl cool the glain. Therefore glain can be stor.ecl at a

slightly highel moisture content in bags (13-14 percenr) rhan in silos (12-13 percent)

without risk of "hotspots" deveioping.

It is preferable to stack bags on a platform laisecl off the floor- ancl away fiorn

walls. This prevents bagged grain frorn taking up rnoisture from the grouncl or the floor.
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Bag storage that is well arrangecl will allow ail to circulate, allow maxirnurn utilization

of space, maintain hygienic conditions, facilitate inspection and ensure stable ancl firm

stacks.

Ventilated Crib.

The ventilatecl crib is a dual purpose structure (clrying ancl storing) like the

irnproved basket granary. The shape and size have ah'eacly been cliscussecl in the clryi¡g

section above.

2.4 Pre-harvest and Post-harvest Losses

Basically, fannels fight two kincls of losses, pre-halvest ancl post-hawest losses.

Ple-halest losses (fielcl losses) happen between sowing a¡cl just before har-vesti'g. This

is seen from seecl loss, pool crop stancl or incomplete filling of kernels. post-harvest

losses occur between harvesting ancl just before the clop is consumecl. In this context, the

loss is intenclecl to mean all that arnount of procluce that is not eaten by hurnan beings.

Thus, theft does not constitute a loss but rather a ü'ansfer of ownership. If the fanner-

intentionally feeds anirnals with grain this is only a change of use. But if the anirnals

unintentionally ate the farmer's grain then it constitutes a loss.

There ale five categories of losses that can affect the farmer. The first is weight

loss which lesults fron evaporation of moisture from grain, parts eaten by insects, rodents

ancl bilcls' and spillage during fianspor'tâtion. A second loss category is food loss which

is suppiernental'y to the above loss. There is an actual loss of nutritive value of the
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produce. Over exposule to the sun and high temperatures cluring artificial clrying will

destloy certain vitatnins and cause oxidation of carotene. Weevils feecl on the

calbohydrate part of the tnaize grain, thereby removing a significant amount of the energy

giving food frorn the farrners' use.

The thircl categoly is a quality loss (the above fwo losses represent quantity loss)

in the procluce and is gerierally based on the appearance - size, colour, texture, foreign

lTtatter, and smell ol flavour. Any factors which affect the above are saicl to affect the

quality. For example, chenical changes, grain respiration which increases lnoisture

content, insect infestation and foreign rnatter will affect quality.

A fourth category is that of seecl loss since the availability of goocl seecl is

lecognizecl by all farrning community irrespective of the level of fanning. Despite this,

seecl loss continues to take place clue to inadequate knowledge about factors causing poor

gelrnination and to poor storage faciiities. The final loss is tnonetar-y loss when market

prices fluctuate with tirne following the suppiy ancl clemancl pattern. At harvest time,

prices are very low due to supply being greater than clemand. Later prices inclease as

clernancl increases with reducecl supply. A farmel with a poot storage structul.e will be

forced to sell when prices are very low.

Schultz (1964) challenged development professionals with the concept that far-rners

in developing countries were "poor but efficient". That is fannels maximize utility give'

theil buclgetary consffaints, and that there were no alternative ways of reallocating their

resources which coulcl increase welfare. Bearing this in rnincl, the battie to recluce grain

losses becomes an inevitable challenge for lnost cleveloping counfries. The problerns they
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face inclucle: an insufficient numbel of knowleclgeable personnel with expertise to

preserue ancl protect food, insufficient capital to provicle the necessar-y ha¡clling a¡cl

storage equiplnent for food; insufficient purchasing power to pay for the cost of proper

protection (although many food loss recluction activities should pay for themselves

because of the food savecl); clirnatic conclitions that favour the gr-owth of insects, rodents

ancl tnolds, ancl that accelelate the normal cleteriorative changes that occur in storecl foods;

and in some counÍies there is a fatalistic attitucle that severe losses in storecl foocls ar.e

inevitable and nothing can be clone about it.

In general post-harvest losses foilow a sirnilar pattern par.ticular.ly for fielcl ancl

storage losses. They are srnall at the beginning ancl accelerate over time. To get a proper

estimate one needs to follow the loss over tirne as grain will be consumecl and marketecl.

This has the effect thata high loss rate will affect a relatively srnall quantity atthe encl

of the storage peliocf ( for exarnple, a storage loss late of 30 percent at the encl of the

storage period ûìay mean atr actual loss for a rural farmer of 10-12 per.cent). Al1

aggregated post-harvest losses have been calculatecl on a monthly basis ancl aclcled up to

give the annual situation (Appenclix A, Table 7) (Sorne ancl Kar-iungi, 19g9). The

estitnates were preparecl by curnulating over tirne specific categories of loss with

characteristic loss rate over the posrharvest periocl, basecl on representative on-fann

quantities in store. Since the quantity losses ale all relatecl to the maxfunum yielcl at

physiological rnaturity it is possible to cornpare theln. The losses were calcuiatecl when
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they occur provicling for greater plecision. The total post-haryest losses occu¡ing in on-

farrn storage as a percentage of production is 26 percent, convertecl to quantity arnounts

gives 578,000 tonnes annually, a consiclelable loss.

2.5 Welfare Implications and Related Studies

2.5.1 Welfare Implications of Commodity Storage

The rnain objective of literature on welfare irnplications of cornrnodity storage is

to deduce the welfare irnplications of price stabilization for proclucers, consumers ancl

society as a whole. A common approach is to compare market perfonnance without ancl

with stolage to stabiiizepi,ce ol some other variables. Hall (I9i0) suggesrs that the first

objective of any storage scheme shoulcl be to increase the income of the farmers without

necessarily inflating the price paicl by collsumers.

According to wolk done by Hehnbelger ancl Weav er (1977), i¡ter--tempolal

equilibriurn is deterrnined for a cornpetitive malket when private inventories a¡e hetcl.

Production and storage decisions responcl to lational expectations of uncertain pr-ices.

Cornpetitive equilibrium maximizes gains to society. Programs that stabilize pr-ice either

completely or paftially generate benefits to producers ancl losses to buyers relative to

cornpetitive equilibrium.

Deviations between actual and expectecl prices woulcl tikely cause consicler-able

financial stress alnong fanners. Further, clifferences between expectecl ancl actual pr-ices

are found to be much greater in the absence of cornpetitive storage. Therefore a

competitive storage industry clepencls on the certainty (uncertainty) of current ancl
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expected future plices. Though arbitragers clo not expect gains frorn competitive storage

they could expect gains frorn non-competitive storage levels.

The net gains to society are maximizecl when storage is

cornpetitive Inanner. These gains are in the form of the reclucecl unearnecl

speculators, that is, the reduction in the cliffelence between proclucer ancl

excess of storage costs.

practised in a

incrernents by

retail prices in

2.5.2 Related Studies in On-Farm Grain Storage

Many scholars have taken the trouble to study the technological andlor economic

aspects of on-far'm grain storage in general. The following is an outline of the clifferent

approaches used in econornic studies of on-fann storage.

There are a lot of technological cìiscussions about on-farm storage ancl factors

accelelating ancl irnpecling crop spoilage of various sorts, ancl of particular storage

systetns. Trencl analysis of the variation of plices between seasons have also been

highlighted. These ûends have been cornpai'ecl to storage costs so as to estimate be¡efits

accluing from storage over tirne. Both financial anci econornic appraisal of faln level

storage implovements have been canied out elsewhele.

Boxall, et al., (1978) carried out research on the prevention of fann level food

grain storage losses in Inclia. In this stucly, the pattern of storage ancl a tech¡ological

applaisal of the obselvecl traditional structures wele canjecl out. The structure ancl patterl

of storage losses were stucliecl and were usecl as the basis for the cletermination of social
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benefit-cost ratios of irnproving storage sffuctures. A silnilar approach was adopted by

Greenly (1982), and Lipron (1982).

Mphuru and Maro (1915) and Ashirnogo (1988) calried out studies of on-farm

storage in Morogolo and Iringa and Kilosa regions of Tanzania, respectively. In these

stuclies harvesting and pleparatory stages of the crop harvests before storage, ancl rnethods

of storage including steps taken by farrners in reclucing storage losses caused by roclents

ancl insect pests are describecl.

Inter-temporal price movements ancl returns to storage stuclies have also been

unclertaken by a nurnber of authors notably: Vankatararnanan ancl Muralclharan (lgj2),

Hays and McCoy (1978), Hehnberger ancl Akinyosoye (1984), ancl Monterosso, et al.,

(1985)' Based on time series clata, trencl analyses were carriecl out to assess the variation

of prices thlough titne intra-seasonally ancl inter-seasonally. Some of these stuclies were

canied out using sirnple linear legressions. Othels used non-linear seasonal r.egression

rnodels to get the best estimates of price trends. For exarnple, Vankataramanan ancl

Muraldharan (op. cit.) usecl such a rnoclel to explain the clifferences between the grain

price at harvest tirne ancl the plice cluling a lean periocl within a season and between

seasons for a peliod of 5 yeius in prirnary ancl seconclary lnarkets in Inclia.

In Kenya rnost stuclies have been centrecl around post-harvest losses, for example,

Some and Kariungi (1989), hiter'-governmental authority on clrought ancl clevelopment

(IGADD) (1989). Another is a socio-anthropological srucly by Bahemuka, (19g5) o¡

irnploved crib stores for srnall soale farrners in Western Kenya for the on-farm storage

project.
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The ernphasis in this study is the effect of the cereal sector grain market reforms,

especiaily the withdrawal of the NCPB, which will irnpact on on-fartn tnaize storage ancl

the country's food security. The stucly rnainly covels the financial analysis of the

irnploved storage to see if there is a financial incentive for the fanners to invest in

irnproved storage sû'uctures.

The specification as regalds rnethocloiogy acloptecl for this stucly is outlinecl in

Chapter'3.

35



Chapter III
Methodology and Model Framework

' 3.1 Overview on Method of Analysis

The on-farm tnaize storage evaluation encompasses two major aspects. First to

identify plirnary storage sffuctures used at the farm-level, ancl secondly to cletennine

financial costs and returns which farmers coulcl derive from investing on stolage

irnprovements.

Fannod is a Food ancl Agricultural Organizarion of the Unitecl Nations (FAO)

package used for aglicultural project analysis. Farmocl cloes the following (Farrnod

rnanual, 1993):

(a) accepts data for pdces, procluction technoiogies, al'ea moclels, farnily householcl

activities and lesources, ancl fa'rnel participation rates;

(b) accepts phases of production rnodels into area ancl farnily householcl rnoclels.

(c) phases area ancl family householcl rnoclels into sub-projects;

(d) calculates production, input use ancl income for procluction , area, farnily

householcl, sub-projects and pr-oject rnoclels;

(e) analyzes labour use by gender ancl tirne;

(f) converts financial costs to economic costs for economic analysis; ancl

(g) calculates lates of return ancl sumrnary measures of financial incentives ancl

economic viability.

FoI this anaiysis Fallnod is usecl to arølyze the potential on-fann investment by

individual fanners from a financial perspective. The econornic analysis was not necessary



because the effect of on-farm storage on society is beyoncl the scope of this thesis. The

emphasis is on the financial irnpact of storage investment ft'om an incliviclual farmer,s

perspective.

Farmod procluces six principal tables for a family householcl rnoclel. The tables

present the project irnpact on the farnily resource use ancl income. The first is the

financial budget, which incorporates: gross value income fi'om fielcl crops ancl resiclues;

procluction costs delived flotn purchasecl inputs ancl hirecl labour-; cash flow before

financing, which is delived fiom the clifference between the gross value of procluction ancl

outflows - a negative value means the ploject is not viable; souïces of finance ancl loan

repayments derived fi'orn disbursements of sholt telrn credit ancl management of cash

transfers from one year to the next; transfers frorn previous periocl clerivecl from cash helcl

ovel to meet faÍlnels own contrjbution to culrent yeal' plocluctio¡ costs; cash flow after.

financing derived fi'om cleducting the net irnpact of financing frorn cash flow befor.e

financing; increlnental resiclual value of the üansfer to the next periocl which is the cash

balance for the household at the encl of the analysis ancl represents final vaiue of the

family's wolking capital; falm farnily benefit aftel financing which is the amount of cash

the farnily has fol its own use after procluction ancl financing costs are paicl - if any value

is negative the project is not viable; returns per farnily-day of labour which measure the

average income that the farnily ealns wolking on the farrn; net present value (NpV) ancl

the internal rate of return (IRR) which are calculatecl on the basis of the farnily

incremental faln farnily benefits after financing.
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The creclit analysis calculates short term clebt ancl cash-cany forward requirement.

Short-telln clebt refers to the funds the farnily can bonow to help in procluction costs.

Cash-carry forward is the amount the farnily must cauy forwalcl to meet the proportion

of costs it has to contribute.

The labour budget calculates the amount of labour the farnily must hire each year.

Labour requiletnents are calculatecl fi'om the cropping pattems. The farnily labour

available is the amount of labour available each month. In this stucly the amount of labour.

is assutned to lemain constant ovel the project. Hirecl labour is the amount of labour. hirecl

to resolve the shortages between labour requiled ancl farnily labour available. Farniiy

laboul use is the clifference between labour requirecl ancl hirecl labour. Unusecl labour is

the excess between labour requirecl ancr farnily labour available.

The production and inputs show total plocluction ancl input use from cropping

patterns ancl input-output coefficients fol each clop. This is usecl to develop the farm

budget. Main production and byproclucts represent the total production for each crop.

Purchased inputs are the total input requirernents for all clop procluction. Labour is the

total labour requirecl for all crop procluction.

The clopping pattems specify how the lancl is usecl with ancl without the project.

ThIee options ale shown, one, "without" project using existing technology, two, ,,with,,

ploject using existing technology and "with" project use of new technology. Finally the

production technology sumlnary summarizes yielcl and input for the crop moclels on which

the farnily household is built.
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Capital investment decisions are difficult to revelse once irnplernented. Arulual

cash-flows estitnates, which take into account annual investrnent costs, plus annual

operating receipts less annual operating costs, ale projectecl for the economic life of the

project. This investment analysis ignores accounting interest expenses (covered in the

discounting process to obtain the IRR or NPV) ancl depreciation (assurned not relevant

because investment is rnade at tirne zero) (see technical notes to chapter 4 for forrnulas).

3.2 Financial Analysis of On-Farm Maize Storage

In ordel to use Farmod, it is necessary to clevelop specific infonnation for input.

Fafln buclgets clrive the entire analysis ancl consiclelable cletailecl inforrnation is necessar-y

for theil developrnent.

3.2.1 Data and assumptions.

The budgets are plesentecl in Kenya shillings per acre. The nurnerair.e is the

change in income of the unit explessecl in Kenya shillings. An acre, rather than hectar.e,

is a unit most farmers use. Budgets clo not include lancl investment costs but lancl rental

value is used as the oppor'tunity cost of lancl. Off-fann agricultural wage is usecl as the

oppoltunity cost of farnily labour. Thelefore profits shoulcl be interpretecl as returns to

land and labour. The measures ale per season or per crop year, afactthat must be take¡

into account when cornparing profitabilities. The base year, the r99z/93 crop season, has

an important irnpact on cost ancl revenues estirnates, ancl these buclgets rnay or may not
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be viewecl as representative of other years. This base yeal was chosen because it

lepresented a "nonnal" crop season.

Yields are the district estimates from secondary clata available. yields vary greatly

across the country over time. Accorcling to lemote sensing data, yields in the 19g0,s

ranged fton 0.72 meffic tonnes per hectale in marginal areas to over 3.6 rnef¡ic tonnes

per hectare in high potential areas. It is clifficult to generalize about the trencl in maize

yield because of the variability in weather pattelns and inconsistencies between clata

sources. In most years, average yielcls in the more productive regions have been Z-2.5

rnefiic tonnes per hectale, but clrought recluces yielcls to very low levels.

Ouþut prices are difficult to determine, since this pararneter changes throughout

the yeal depending on who buys the clop. In the case of maize sold to NCpB the 1ggzlg3

prices were used. For tnaize solcl to the plivate rnarket the average price collectecl by the

marketing clivision of the Ministry of Agriculture from clifferent markets in the counny

was used.

Fixed inputs were calculated for those inputs with a useful life of mole than one

year. The annualizecl cost is calculated using the annual payment requirecl to repay the

cost of the fixed input at the encl of its useful life. The storage investment ignores

clepreciation and interest as discussecl above.

The prevalent sholt-term interest rate of 19 percent (FAO, Igg3) is assurnecf to be

an estimate of the oppoltunity cost of capital. In some cases whele capital is subsiclizecl

the interest rate can be as low as 5 pelcent ancl in infonnal capital rnarkets it can be as

high as i00 percent (Pearson et al, 1992).
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Working capital is the oppofiunity cost of holcling capital neecled to purchase

supplies and services fol procluction of the corunoclity. It is calculatecl usi¡g the

oppol'tunity cost of capital (l9Vo) and the fanners cash outlays for all purchased inputs

arid hired labour. Gittinger (1982) suggests that for annual crops the incremental working

capital as a percentage of incremental operating expencliture is 80-100ø/o.

FaIm labour wages were t¿lken as the going wage in the principal labour rnarket

for unskilled aglicultural labour. Collier ancl Lal (1986) alguecl that srnall-holclers use

more hirecl labour per hectare than clo large scale fanners. Agricultural clernand for-

seasonal and casual labour coincicles with peaks cluring lancl preparation ancl planti¡g,

weeding, and harvesting. Hired labour is calculatecl using the iocal 1993 unskillecl labour

rate. In favourable agro-ecological zones wages are as high as Ksh 35 per clay

(approximately 8 houls)' The wage clifferentials between agro-ecological zones ar-e large

in proportional terms, but seem smalier when measulecl in absolute terms (about US$ 1

per day). The official wage rate for aglicultural labour is KSh 1,225 annually in rhe early

1990's. Using official wage rates ovelestirnates wages when there is over-supply of labour

and unclerestimates when labour is in short supoly. Farnily labour is also valuecl at the

salne rate, because it is assumecl that agricultulal falm labour is the alternative for the

farnily faun. In many situations, family labour rnay not be able to find employment as an

altelnative to working on the farnily farrn, ancl the opportunity cost for. farnily labour

rnaybe less than the rnar-ket wage.

Purchased input prices were taken from local stockist, whichever was rnore

cotnmonly used. Maize seed is basecl on the 1992/93 inputprices. The seeclingrateis 10
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. kg per acre for both small and large scale fanners as recolnmended by the extension

agents. The fer-tilizer rate (Di-arnmoniurn phosphate (DAP)) is 175 kg per acre ancl 150

kg per acre for calcium amrnonium nitrate (CAN).

Storage costs colrlprise annual repair costs, intelest tied up in the stored grain, ancl

, material losses of glain. High inflation recìuces the usefulness of book values as a rrreasur.e

of the fixed costs of procluction. Use of book values as a rneasure underestirnates the

actual (opportunity) cost of plocluction by failing to leflect the true opportunity cost of

fixed assets. Current replacetnent costs are usecl to overcome this problem.

' Storage losses are estitnates of maize losses from research estirnates. Fielcl losses

(physiological matulity to harvest) is estirnated at 16Vo and storage losses (harvest a'cl

over stor'age peliod) is estilnatecl at l0o/o. Lnproved crib storage lecluces these losses from

levels as high as 260/o for haclitional storage to 4.5o/o of amount stolecl (IGADD, 1990).

Different loss estirnates are available from fielcl to store losses.

Benefits of a loss lecluction program are the level of grain losses savecl through

stolage itnprovement and the increasecl price as a result of storing for sale at higher prices

. when tnaize is in short supply. Other intangible benefits inciucle using the fielcl for other

purposes when clops are relnoved (for example grazing anirnais) because the far.rner has

rnore tilne to prepare the land.

Interest tied in capital (the cost of holcling grain for eight rnonths) is inclucled in

the storage costs using the opportunity cost of funcls Ogqk).In the 1980's inter-est rates

were conû'olled hence did not provide actual rates of returns to capital. In 1991, capital

tnalkets were largely dereguiated ancl intelest conûols were ïemovecl. Self-finance ancl
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infonnal capital markets are usecl widely. For example fanners use earnings from crops

to finance clairy or invest off-farm through the banking system. The terms and conclitions

of infolmal loans are not known, but in meclium ancl lalge towns money lenders charge

annual equivalent rates of interest of 100-120 percent. Farmers rarely use money lenders,

implying the rates represent an upper rirnit to the cost of capitai.

Plice of stored grain is assumecl to dse frorn KSh 6.(tl to KSh 9 over the season

to cover the storage cost. The falmers who store will be abie to get a higher price when

the supply of tnaize is low. This price change leacls to profits which could then be

attlibuted to storage operations. Price sensitivity is evaluatecl to test for-price uncertainty.

Cost of land is the rental value of lancl. In Kenya ancl Nancli clistr-ict the lancl is

owned ancl farmels have titie cleecls.

Plicing inputs and outputs in an econolny being subjected to high domestic

inflation ancl large cuilency clevaluations is rnole clifficult to cleal with as tirne series data

ale of lirnited use in such a situation. This is solvecl by assuming constant prices, that is

current prices will continue to apply. Hence inflation is assumecl to affect most pdces to

the same extend so that plices Ietain the sarne general relations. Future prices are acljustecl

fol anticipated relative price, not for the change in the general price level. The absolute

values will be incorrect but the general relations will rernain valicl.
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Chapter IV

Results and Discussion

4.1 Financial Analysis

4.1.1 General Characteristics

The small farms average 15 acres (7 ha) ancl ale locatecl prirnarily in the tea-clairy

aglo-ecological zone. The srnall fann activities include dairy, rnaize,ancl tea growing ancl

are rnore diversified in activities. The average size of the household is approxirnately 5.51

persorls' The cropping intensityt is approxirnately 98 percent for mixecl farrns keepi'g

an irnproved stock of cattle.

The tea-clairy zone has a very goocl yielclpotential. The yielcl expectation for most

crops is usually mole than 80 percent of optirnurn (unclel fielcl conclitions). The altitucle

range is between 1,900 to 2,400 m above sea level ancl the annual mean temperature

ranges frorn 15 to 18 "C. The avelage lainfall in this zone ranges frorn 1,500 to z,OO0

mm' The fiÏst rains stal't at the encl of February and normally the amount of rainfall

ranges from 650 to 850 lnffl over 165 ol more clays. The seconcl rains start normaiiy at

the encl of July, noilnally range frorn 580-800 rnrn ancl last for approxirnately 190 to 200

days (Minisfiy of Agriculture,lggz). The soil fertility ranges fiom moclerate to high.

Approxirnately 20 percent of the average 15 acres (7 ha) farm size is plantecl with

annual crops (maize), 15 pelcent of the land is uncler pelennial crops (tea), 60 percent is

under pasture and 5 percent is woocllancl. Daily procluction in this zone neecls between 1.0

ancl 2'0 acres (0.4 ancl 0.8 ha) per livestock unit (LU). Between 70 to 90 pe¡cent of the

cattie are of irnproved stock. For an irnprovecl stock the requirements are; uncler one year
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require 0.25 LU, 7 to 2 years 0.5 LU, over 2 years 0.8 LU and cows 1.0 LU. The tea-

dany zone small farms have an average of 8.7 LU each requiling on average r.2 acres

(Failn Management Handbook, 1989). The lelatively lalge far-rn size and the special

interest of the fanners in extensive livestock enterprises make the expansion ancl/or.

introduction of labour intensive enterprises like pyrettu'um, which likely would clo well,

unlikely in the ne¿u future in Nancli.

The large-scale falms on the other hancl are plirnarily locatecÌ in the clairy-rnaize

zone of the district, with the rnain activities being dairy and tnaize cropping. The clai'y-

tnaize zone has good yielcl potential too. The altitude for this system is 1,900 to 2,300 rn

above sea level. The mean annual temperature ranges from 17.5 to 20.5 0c. The annual

mean rainfall for this faflning system is 1,280 to 1,650 mm. The first rains start nonnally

at the end of Malch, the range frorn 500 to 680 mrn ancl last for 140 or rnor-e clays. The

seconcl rains stalt at the beginning of August, range from 500 to 600 mm ancl last for

approxirnately 80 to 100 days.

The large farms are on average about40 acles (18 ha). Dairyproductio¡ requires

1'35 to 2.25 acres per livestock unit (0.6 to t ha). The lequiremenr per LU is sirnilar to

the tea-dairy zone- The large-scale faflns have approxirnately 20.4 LIJ which r.equir.es 30

acres, given that in this area one neecls 1.5 acres per LU (Ministry of Agriculture, 1992).
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4.l.l.l Dairy Enterprise

Milk is an important pafi of the procluction system in Nancli disrrict. Dairyi'g is

favourecl by srnallhoiclels for a nurnbel of reasons. First, cash flows ancl labour clernancls

are evenly disrributed over the yeal, ancl cattle are a form of saving which rnay be soid

in case of an emergency. Seconcl, cows play a syrnbiotic role on the small fann,

consuming farrn by-products and provicling manure to retain soil fertility. Thircl, the

prevalence of dairy has strong cultural foundations because "in nearly all ar-eas it is

regarded as a sign of poverty to be entirely without cattle" (Heyer.ancl Wawer¡., 1976).

Of the rnilk produced 42 percent is solcl,48 percent is consumecl by the fa¡n family, 3

percent goes to hirecl labour, and 7 pelcent is consumecl by caives (Econornic survey,

1 e89).

Before market liberalization the government controllecl both proclucer and

collsulner price levels and processing ancl clisftibution was clominatecl by a nealmonopoly,

the Kenya Cooperative Cleameries (KCC). Over' 95 percent of all processecl rnilk passes

through the KCC. Thriving local rnarkets for milk exist in rnost rural areas. In areas

served by KCC, it is illegal to sell rnilk locally, but this regulation is largely ig¡orecl.

Many farmers sell locally at prices much higher than they woulcl r.eceive frorn KCC.

Local plices fol milk tend to be 50 to 100 percent highel than prices in the forrnal

tnar'ket, r'eflecting the relatively large marketing costs requiled to link local mar-kets with

the KCC matket. Relative dairy input prices, in the late 1980's ancl 1990's have increasecl

by 33 percent, the official rnilk price by less than 12 percent (Agricultural annual report,

1992).
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4.1.1.2 Maize Enterprise

The distribution of fann activities by large-scale falmers shows that they practise

comrnercial tnaize production - most of them use tractors ancl other machinery for fann

operations, so production is capital-intensive. The average size of householcl is 5.26

persons' Labour on the fann includes 3.4 farnily aclults, 0.6 pennanent hfu.ecl labour a¡cl

2'4 chlrdren ovel 14 years of age. The cropping intensity, assuming a rnixecl fa¡n with

an improved cattle stock, is approxirnately 90 percent. Most of the small-scale far.rners

use oxen in theiÏ tnaize crop operations and, when financially able, farmers rent

rnachinery. Maize requires nearly 12 rnonths frorn planting until harvesting. The labour.

on fann inclucle 2.6 farnlly adults, 0.1 pennanent hired labour ancl 1.3 children over 14

years olcl' Fanners seIl 60 pelcent of what is pr'oclucecl. Household consurnption is

approxirnated at 900 kg of tnaize ancl g6 kg of beans per year..

The a'ea planted to rnaize varies from year-to year. During the l992lc)3 season the

planted area increased by 3.8 percent (Nancli District Annual report, lgg3). Maize yielcls

vary fiom year to yeal depending on the weathel situation. In nonnal years the tnajze

yield for large-scale fannels is between 20 and 24 bags an acre (Ministry of Agricuiture,

1992). The official price for the lgc)2/93 crop season was KSh 600 per 90 kg bag (KSh

6'67 per kg) (NCPB,1993). When tnaize is in short supply fiusr before the harvest) the

plice has risen to KSh i3.33 per Kg, clouble the NCPB price in the par-allei market

(Farrnel survey' 1993).In maize cleficit areas prices are repoftecl to have risen as much

as eight tirnes higher than NCpB price (pearson, et al, r99z).
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Nandi clistl'ict regularly produces tnaize surpluses. Most maize cropping systerns

ale i¡tercropecl, mainly with beans. Pure stands of maize are founcl at high elevations

(where beans clo not do well) ancl on large-scale farms. Yields are highest in specialized

or mechanized naize production farms which use over 100 kg per acre or more of

chemical fertilizer', and intercrops are the exception rather than the rule.

4.1.1.3 Tea Enterprise

There are a number of large tea estates in Nancli cultivating approxirna tely 7 ,500

hectaÏes of tea yielding roughly a total of 10,500 metric tonnes of green leaves pel

annulr' Srnall scale farmers possess roughly 1,500 ha of tea, approximately I acre (0.5

ha) per fafln and hawesting about 3,200 kg of green leaves per acre per annum (i,400

kg per ha).

The Kenya Tea Development Authority (KTDA), fonnecl in |964,is responsible

for all aspects of srnallholcler tea glowing ancl rnarketing. The smallholclels produce more

than half the tot¿l tea oufput ancl account for'70 percent of total ar.ea in Kenya. This r.atio

applies to Nandi district as well. Tea is often a pleferrecl crop to coffee, because the tea

rnalketing systetn is less complicatecl and a higher proportion of tea sales revenue is

returned to the farmers (even though tea processing costs as much or higher than coffee

processing). In Nancli KTDA tnaintains tea nursedes ancl one processing factory. The

ploclucel price for tea in the 1992/93 season was KSh 4.70 pt kg (Ministry of

Agriculture, 1992).
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4. 1.2 Representative Cropping Systems.

Table 4,1 shows sulnmaly char'actedstics of representative cropping systerns in

Nandi clistrict. Large-scale and srnall-scale high-input operation yielcls are about 2,250 and.

1,350 k{acre of lnaize, respectively. Both representative farrns use tlactors for most fann

operations, although the srnall repïesentative fanns still use a substantiai arnount of

labour, 71 days pel acre cornparecl to 22 days per acre by representative iarge fa¡ns. The

diffelence in the yields is due to the fact that most small-scale farms inter-clop as a rule

and use less fertilizer (125 kg) pel acre as cornparecl to large fanns (175 kg) per acre. The

profits show that the large representative fanns are more profitabte, KSh g,g92 per acïe

comparecl to KSh 3,396 per acle for the srnall-scale representative farms.

The low-input operations for the large ancl srnall-scale representative far.ms show

reduced yield. The lalge and srnall representative fanns yield 1,620 and 990 kg per acre

of tnaíze, respectively. The clifference between the high and low-input is clue rnainly to

fertilizel appJication. The low-input large ancl srnall representative farms use low levels

of fertilizer, about 50 ancì 35 kg pel acre, r'espectively. The reducecl fertilizer usage leacls

to reclucecl yielcls' The labour usage is sirnilal fol large representative far.ms at 22 clays

pel acre' versus 7l and 112 days per acre for high-input ancl low-input small-scale,

respectively. The other difference is the rnocle of operations. The low input srnall farms

use oxen fol most farm opelations like ploughing, hanowing ancl planting. The pr.ofits for

large a'cl srnall farrns a'e KSh 7,350 ancl KSh 2,61l per acre, respectively.
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Table 4,1: Characteristics of representative cropping systems.

Technology

Crop Yielcl kg
per acre

Land Prep. Labour Fert. kg profit
days/ ac¡e per acre KSh/ acle

Matze
(high-
input)

Srnall

Large

Maize
(low-
input)

Small

Lalge

Tea

Small

Dairy

Srnall

Large

1,350

2,250

990

1,620

3,200

No. of Yielct kg/
cows yeaf

Tractor

Tlactor

Oxen

Tractor

Manual

L.U" Pel
cow

r.20

1.70

11

22

125

t75

35

50

3,396

8,992

1t2

22

229

Labour
per cow

1.92

0.64

2,617

7,350

3,950

Profit

400

Feed
costb

5

15

960

2,200

178

268

2,275

2,605

source: Na'di District Ag'iculturar Annuar Report, rgg2/g3.

a Land measure which inclucles pasture, pens, stalls, napier grass, ancl lancl i¡ forage.b Feecl value includes napiel grass ancl ãl1 purchased fèect (ctairy meal, bran, rnolasses
etc).
Table 4,1 is used to create large and small-scale crop buclgets Appenclix B: 1-15.
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Srnall-holder tea is the most labour ancl input intensive crop. The labour

requirement is about 229 days per acle ancl fertilizer requirement is 400 kg per acr.e.

These two inputs in a tea enterprise influence crop quality, which in turn affects the

profit' The tea yield in Nandi district is about 3,200 kg per acre and given the tea price

of KSh 4.70 pu kg, gives a pr-ofit of KSh 3,950 per acre.

Dairy production in Nancli is rnainly open-grazing, with a few zero-grazing units.

The zero-grazing operations are more intensive in that anirnals ale confinecl in units ancl

all feed is blought to them. Open-grazing is a more extensive system requir-ing mole land

pel cow than zero-gtazing. The dairy operation in Table 4.1 uses an open-grazing systern.

The l¿:nge and small representative fanns are assumed to have 15 ancl 5 cows. The

livestock unit requireûlent is slightly higher for the lalge farrns, clue to the fact that the

large farrns are found in a relatively clrier part of the clistrict. The labour requirement is

higher in smail repl'esentative fanns as was the case for tnaize. The feeding cost per cow

fol the lalge lepresentative farrn is calculatecl at KSh 268 while for the small

representative fartn it is Ksh 178. The large representative fann uses more purchasecl feecl

than small representative fann. The plofit per acre is not vely different betwee¡ lar.ge a¡cl

srnall fanns, KSh 2,605 ancl KSh 2,ZT5 respectively,
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4.1.3 Financial Payoff to Improved on-farm Storage.

A financial analysis was caniecl out to assess the financial irnpact of improvecl on-

fafln storage facilities fol the potential investols (i.e., the farrners). In orcler. to assess the

financial irnpact it was assumecl that the farmers woulcl clecide whether or not to invest

in irnprovecl storage on the basis of financial payoff. It is unlikely, however, that rnany

fanners in Nancli would concluct fonnal financial analysis such as described below.

Howevet, it is reasonable to presume that they woulcl rnake decisions that they believe

to be in their financial self-interest. Schultz (1964) in his serninal book Transforrning

Traclitional Agricultule arguecl the concept that farmers in Least Developecl Countries

were "poor but efficient". That is falmers maxirnize their utilities given their consftai'ts,

and that there was no way of leallocating theil resources to increase their welfare. So the

formal analysis presentecl below is believecl to provicle a rneaningful analysis of financial

incentives affecting farmer's choices.

The financial irnpact was assessecl on a srnaii and lalge-scale farrn basis. The sma1l

farm storage capacity is assumecl to be twenty five (2,250 kg) ancl the large fann storage

capacity is thirty five bags (3,150 kg) 90 kg bags. Three possibilities are analyzecl. First,

an itnproved sûucture investment where farmers are assurnecl to have an existing

traditional stÌucture; seconclly, an implovecl storage investment assurning the farrner had

no existing sh'uctule, that is now they solcl all theil crop at haruest tirne. Given that ther.e

cullently is a very linited market for private storage in the region, this polar case is not

an umeasonabie scenario. Thirdly, a traditionai sÍucture investment assuming farme¡s
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have no existing storage structure. The cletails of the costs ancl benefit derivations ar.e

providecl in the technical notes at the encl of this chapter.

The financial results table (fol example, Table 4,2) shows the buclget summary ar

three key points in tilne. The storage sffuctures ale assulned to have a useful life of ten

years' The present (column I and 2) specifies the budget ar the beginning of the projecr,

the plesent existing (colurnn 1) specifies the existing sfructuïe ancl prese¡t new (colum¡

2) specifies the new investtnent, future existing (coiumn 3) specifies the budget of

existing structules without the project in the final year'(i.e., 10'r'year), and the future new

(colurnn 4) specifies the budget of the irnprovecl sh'uctures in the final year of the project.

The fifth column shows the percentage change, which is the percentage increase or

decrease of the incremental investment ovol the project's life. The analysis does not

include financing cost, which will be inclucled latel in the farm partial budget analysis to

see the effect of the investment on farmels' equity.

4.1.3.1 rmproved structure compared to traditional structures.

The financial analysis looks at the costs ancl retunls to a small ancl lar.ge-scale

investoL, assutning the farmer has an existing traditional sffucture. The revenue is

cornplised of two components: (1) the field ancl storage tnaize losses saved as a result of

the stolage itnprovement ancl (2) the increasecl revenue from sales when seasonal pr-ices

ate higher'. In Nandi, the approximate tirne between halvests is about eight rnonths,

therefore eight rnonths is assumecl to be the storage periocl. The price of grain is assurnecl

to rise over the eight rnonths frorn Ksh 6.67 to KSh 9 (Govemrnent of Kenya, 1993), a
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65 percent increase' The fielcl losses ancl storage losses ale estirnatecl at 16 percent ancì

10 percent respectively, for a total of 26 percent tnaíze losses (Appenclix A: Table 7).

These losses ate reduced from 260/o to 4.5vo (IGGAD, i990) as a result of storage

itnprovetnent. Technically sorne losses wiil occur even with an improvecl sffucture (for.

example spillage dur-ing threshing).

Table 4,2 shows a small-scale investrnent analysis (Appendix B: 16-19) of an

irnploved storage sffucture assurning the fa¡mer has an existing traclitional store. The

results show that irnproved storage increases revenue by 33o/o, cornpar-ed to the existing

uaclitional stoLe, as a lesult of the rise in seasonal price ancl fielcl ancl storage loss

Iecluction. Opelating costs (variable costs) increase by Io/o. Labour costs increase with

itnprovementby l50o/o, tnainly fi'orn hiring expert altisans to clo the construction, unlike

the tladitional store which coulcl be consfiuctecl using farnily labour. The net income

(before labour costs) ancl (after labour costs) is increasecl by about 860/o. TheNpV (IBLC)

before financing costs is KSh 28,437 with an internal rate of return (IRR) of I4lo/o. The

NPV (IALC) befole financing cosrs is KSh 27,g39 with an IRR of l33q/o.

Table 4,3 shows the financial analysis lesult of costs ancl returns to a large-scale

investoL, assuming the falrner has an existing traclitional structure. The results of the

analysis (Appendix B:28-31) show that the irnprovecl sûucture compared to an existing

traditional storage incleases the revenue by 34o/o. operating costs (var-iable costs) decrease

by 7o/o as a result of recluced tnaize losses. Laboul costs increase with irnprovement by

200o/o, rnainly froln the hir-e of expeït artisans.
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The net ilcome cornparing an improvecl storage to the existing traditional store

shows that net income (before labour) is increasecl by 87Vo. The net income (after labour

costs) is increasedby 85Vo. The NPV (IBLC) before financing cosrs is KSh22,025 with

an internal rate of return (IRR) of 736q/o. The NPV (IALC) befor.e financi¡g costs is KSh

20,192 with an IRR of lZ2o/a.

Table 4,2: Results for a small-scale improved storage structure investment in KShper unit assuming the farmer has an existing store.

Present Exist. Present new
First Year' First Year

Future
Exist. After
10

Future
New
After 10

Percen-
tage
Change

Revenue

Fixecl Costs

Variable Costs

IBLC"

Labour Costs

IALCb

NPV (rBLC)

NPV (rALC)

rRR (rBLC)

rRR (rALC)

(1)

19,503

5,000

1 1,650

1,953

t26

r,727

28,437

2l,g3g

t41

133

(2)

24,543

15,150

ll,7g6

(2,393)

329

(2,721)

(3)

20,236

0

12,742

7,494

55

7,439

(4)

26,942

0

12,990

73,952

138

13,8'14

(s)

JJ

0

1

86

150

86

Source: Appendix B: l6-19.

a IBLC Income before labour costs
b IALC Income after labour-costs
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Table 4,3: Results for a large-scale improved storage structure investment
KSh/unit assuming the farmer has an existing store.

Plesent Exist. Plesent new Future
First Ye¿u First Year Exist. After

10

Future
New
After 10

Percen-
tage
Change

Revenue

Fixed Costs

Variable Costs

IBLC

Labour Costs

IALC

NPV (rBLC)

NPV (rALC)

rRR (rBLC)

rRR (rALC)

(i)

25,394

8,334

l4,rg6

2,956

3¿3

2,532

22,025

20,792

136

122

(2)

34,033

25,250

13,162

(4,379)

99s

(5,374)

(3)

27,162

0

15,526

72,236

133

12,t04

(4)

37,22r

0

14,395

22,826

398

22.429

(5)

34

0

(7)

87

200

85

Source: Appendix B: 28-31.

0 indicates negarive
a IBLC Income before labour costs
b IALC Income after labour costs

Both small and lalge-scale fanners show a negative income for new technology in the

first year. In subsequent years the income becomes positive. The farmer therefore must

have the exûa tesoutces to finance the project iil the first year. of the investrnent.
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4-1.3-2Improved structure assuming the farmer has no store.

This section covers the financial analysis lesults for a srnall ancl large-scale

investment on an irnproved structure assuming the fanner has no storage sffuctüe. The

revenue is delivecì fiom incleased seasonal plice of storecl grain over eight rnonths ancl

Iecluced field losses as a result of eally harvesting ancl clrying in the improved sûucture.

This is compared to the option that falmel sells all the crop at harvest ancl buys later for

consumption needs' The valiable cost for the fanner who sells all gr-ain will be the gr.ain

purchased for horne consumption at a higher price.

Table 4,4 shows the financial analysis (Appenclix B: 20-23) of costs ancl returns

to a sn:rall-scale investor, assuming the fanner has no existing traclitional sffucture. The

results show that the irnprovecl st ucture increases revenue of 57 o/o, as a result of reclucecl

field losses and higher seasonal prices for rnaize sale. The operating costs (variable costs)

increase by 1 1 0/o, as a result of higher investment costs.

The net income (before ancl after laboul costs) is increase d by l62Vo and l60Vo

respectively. The new technology ir-rcorne fol the filst yeal is negative, but subsequent

years aIe positive. The NPV (IBLC) before financing is KSh 33,352 with a' internal rare

of return of 97o/o- The NPV (IALC) before financing is KSh 32,363 with an internal rare

of return of 9lo/o.
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Table 4,4: Results for a small-scale improved storage
KSh/unit assuming farmer has no store.

structure investment in

Plesent Exist. Present new Future
Filst Year First Year Exist. After

i0

Future
New
After' 10

Percen-
tage
Change

Revenue

Fixecl Costs

Variable Costs

IBLC

Labour Costs

IALC

NPV (rBLC)

NPV (rALC)

rRR (rBLC)

rRR (IALC)

(1)

15,159

0

10,606

4,551

0

4,55r

33,352

32,363

97

91

(2)

23,725

15,1 50

11,lg6

(3,2t1)

328

(3,540)

(3)

16,579

0

11,600

4,979

0

4,979

(4)

25,947

0

12,990

13,057

138

r2,9lg

(5)

38

0

11

162

0

160

Source: Appendix B: 20-23.

0 indicates negative
a IBLC Income befor-e labour costs
b IALC Income after laboul costs
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Table 4,5 shows the financial analysis (Appendix B: 33-35) of cosrs ancl rerurns

to a large-scale investor, assurning the farmer has no existing traditional sffucture. The

results shows that the irnplovecl sffucture comparecl to no existing tr-aditional stor.e

increases revenue by 57o/o. The irnplovecl storage structure operating costs (var-iable costs)

increase by 14o/o as a result of higher investment costs.

Table 4,5: Results for a large-scale improved storage structure investment in
KSh/unit assuming farmer has no storage structure.

Present Exist. Present new
First Yeal First Year

Future Future
Exist. After New
10 After 10

Percen-
tage

Change

Revenue

Fixed Costs

Variable Costs

IBLC

Labour Costs

IALC

NPV (rBLC)

NPV (rALC)

rRR (rBLC)

rRR (rALC)

(1)

27,221

0

17,57 6

9,644

0

c),644

(2)

33,275

25,250

73,162

(5,197)

995

(6,r92)

18,025

l6,rg4

71

64

(3)

23,209

0

12,661

i0,549

0

10,549

(4)

36,327

0

74,395

27,931

398

21,534

(s)

5l

0

14

108

0

t04

Source: Appendix B: 33-35.

0 inclicates negative
a IBLC Income before labour.costs
b IALC Income after labour-costs
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The net income before labour for the irnprovecl storage is increased by 10gq/o.The

net income aftel labour is increasecl by l04o/o. The NPV (IBLC) before financing for an

improved storage assuming no existing storage is KSh 18,025 with an IRR of 77o/o.The

NPV (IALC) before financing for an irnprovecl storage assuming no existing storage is

KSh 16,184 with an IRR of 642o.

4.1.3.3 Traditional storage assuming the farmer has no store.

Analysis of the financial feasibility of the traclitionai shuctuïe for both the srnall

and large-scale fal'tner was done to give a basis for comparison. The assurnption here is

that the far.lner invests in a traclitional store, which is comparecl to the option of no

storage, that is the farmel sells all the cr.op at har.vest.

Table 4,6 shows the result of the analysis for a srnall investor (Appenclix B:24-27)

investing in a traclitional structure. The levenue for investing in a traditional store

increases by 35o/o, when compared to the irnmecliate sale of crop at har.vest option. The

variable costs are inclease by r\q/o clue to higher storage losses.

The net income (before labour costs) increases by 73o/o and the net income (after

labour costs) incleases 72o/o improvement cornparecl to the no storage option. The NpV

(IBLC) before financing is KSh 16,170 wirh an IRR of Z05To. The NpV (IALC) before

finaricing is KSh 16,379 with an IRR of lg7Vo.

60



Table 4,6: Small-scale traditional storage structure investment in KSh/unit assuming
the farmer has no storage structure.

Present Exist. Present
First Year New Fù.st

Year

Future Future
Exist. After New
10 After 10

Percen-
tage
Change

Revenue

Fixed Costs

Valiable Costs

IBLC

Labour Costs

IALC

NPV (rBLC)

NPV (rALC)

rRR (rBLC)

rRR (rALC)

(1)

I 5,1 5g

0

10,606

4,551

0

4,551

(2)

20,453

5,000

1,973

( I,658)

r26

(1,194)

16,170

16,3lg

205

187

(3)

76,579

0

11,600

4,glg

0

4,979

(4)

22,369

0

13,736

8,632

55

8,517

(s)

35

0

18

IJ

0

l2

Source: Appendix B: 24-27.

a IBLC Income before labour costs
b IALC Income after labour costs

The NPV (IBLC) befole financing of investing on a traditional store as compalecl

no storage option is KSh 16,770 with an IRR of 205o/a ancl Npv (IALC) before fina¡cing

is KSh 16,379 with an IRR of 1\7o/o.

Table 4,7 shows the result of the analysis for a large investor (Appendix B: 36-39)

investing on a traditional structure assuming the farmer has no stor.e (i.e solcl ati produce

at harvest). The revenue for investing on a traditional store incleases by 35Vo as a result

61



of increase in seasonal price. The variable costs are increased by 36vo as a r-esult of

higher storage losses incurred.

. Table 417: Large-scale traditional storage structure investment in KSh/unit assuming' the farmer has no storage structure.

Present Exist. Present Future Future percen-
First Year new Fir-st Exist. After New hge

Year l0 After 10 Change

Revenue

Fixed Costs

IBLC

' Laboul Costs

IALC

(1) (2) (3) (4) (5)

21,221 29,634 23,209 37,376 35

09,334000
Variable Costs ll,5i 6 75,i 12 12,661 17 ,lg3 36

9,644 4,590 10,54g 14,733 34

03230ß30
9,644 4,266 10,54g 14,000 33

NPV (IBLC) 13,334

NPV(IBLC) t2,371
' rRR (rBLC) 66

Source: Appenclix B: 36-3().

a IBLC Incorne befor-e labour oosts
b IALC Incolne after-labour costs
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The net income (before labour costs) increases by 34o/o ancl the net income (after labour.

costs) increases by33Vo. The NPV (IBLC) beforefinancing cosrs is KSh 13,334 with an

IRR of 660/o. The NPV (IALC) befole financing costs is KSh 12,377 with an IRR of

59o/o.

Table 4,8 is sumtnaly of the above cliscussion on the storage investrnent before

financing. The irnprovecl sûuctute, assurning no existing storage, shows the highest

increase in revenue to the fanner, foliowecl by the traclitional alternatives apd the

irnproved storage assuming the farrner has an existing storage with similar increase. The

traclitional storage alternative shows a rnarkecl increase in variable costs, with the large-

scale showing the highest increase. The irnprovecl storage alternatives show clecleasecl

variable costs.

Table 4r8: storage investment percentage change summary.

N/r

SS

Revenue 33
(vo)

Costs (ø/o) I

Income 86
(vo)

(7) 11

85 160

34

N/O

SS

TlO

SS

35

18

72

57

t4

r04

35

36

JJ

Soulce: Tables 4,2-4,7 .

N/T - hnplovecl storage assurning existing store.
N/O - hnproves storage assurning no existing store
TIO - Traditional storage assurning no existing store
SS - Srnall-scale and LS - Large-scale
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4.1.3-4 Partial budget simulation with investment effects.

The farrn models describe the activities ancl resources controlled by the farm

farnily. They ar.e used to test if there is sufficient financial incentive for typical fanns to

participate in the pr-oject.

The fann financial budget shows gross value of production as the value of outputs

ancl crop residues. Deducting on-falm consurnption gives the net value of production and

adcling in off-fann employrnent gives the total inflows. Outflows consist of investment

and opelating purchased inputs ancl labour. Cash-flow before financing is the difference

between inflows ancl outflows. The farrn farnily benefits befole financing is the cash-flow

before financing plus on-farm consumption.

In this analysis the assurnption is that the falmers finance the investrnent and

ploduction from theil owll sources in the filst year'. The creclit analysis shows the cash

carry-folwalcl, specifying the condition for calculating the amount of cash the farnily rnust

hold at the end of evely year. Financing requilecl from theil own sources represents funcls

that the farnily must provicle frorn its own resources to pay for- the rernaincler of the

production costs. Transfels fi'om previous periocls is the amount required to meet cunent

ploductiotl costs. This shows the basic problern farmers face in that they rnust pay for.

inputs ancl hirecl labour before harvest occurs. Tlansfer to next periocl is the amount of

funds required for the next year procluction costs. The resiclual value of transfer to next

period is the cash balance for the fann family at the encl of the analysis, which represents

the final value of the falnily's working capital. A clecluction of net fina¡cing gives the
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cash-flow after financing. A clecluction of the change in net worth gives net faqn-farnily

benefits after financing.

he inclividual crop ancl investment budgets are aggregatecl to give a fa¡n partial

budget "with" and "without" the on-fann storage investlnent alternatives. These

aggregations are based on the assurnption that the farmer will not change enterprise

cornbinations as a result of the storage investlnent. Therefore the incr-emental income NpV

' to the crop entelplise buclgets is zero. Hence the NPV before fi¡a¡cing without

investment is zero (see Appenclix 876).

Table 4,9 outlines the effect of the clifferent storage investments alternatives on

the faÏrn farnily benefits after financing anclprocluction costs are met. The effects on small

and large-scale falm investlnent wele investigatecì. The tlu'ee alternatives consiclered are;

one, a comparison between an improved structure ancl the traclitional storage (N/T) ancl,

two, the compiuison of an imploved sn'ucture assurning no stol.age existing (N/O) ancl the

comparison of a traditional store to no storage (T/O). The columns 1_3 show what the

NPV's (KSh) ale ancl column 4-6 show the IRR,s (q/a). The NpV ancl rhe IRR for rhe

budget ale calculated on the basis of inclemental net farm-farnily benefits after financing.

Colulnn 1 and 4 shows the fitrancial measures fol an irnprovecl storage investrnent

assuming the farrner has an existing traclitional store. For both representative farm models

this investment shows positive NPV. Colurnn 4 shows the investment IRR calculation for.

both representative fatm moclels. The large and srnail-scale farrn model show an IRR of
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735o/a and I27o/o' Thelefole considering the NPV ancl IRR rneasures the investment is

financially viable.

Column 2 and 5 show the financial measures for the improvecl storage assuming

no existing storage alternative (falrner sells off all the crop at harvest and buys later).

Columtr 2 shows NPV (KSh) ancl colurnn 5 shows the IRR for both the srrall ancl large-

scale representative farrn models. The large-scale fanns show a Npv (KSh) of 20,042

with an IRR of 57Va ànd the srnall-scaie farms show a NPV (KSh) of 20,656 with an IRR

of 704o/a' Since both NPV's arepositive ancl the IRR is much greaterthan the opporfu¡iry

cost of capital both are financially viable.

Column 3 ancl 6 show the tlaclitional storage alternative assuning no existing

storage' colurnn 3 shows the Npv (KSh) ancr corumn 6 shows the IRR (o/o) for both lar-ge

ancl srnall-scale representative fann moclel investment. The large-scale fanns show a NpV

(KSh) of 7,731 with an IRR of 260/o and the small-scale falms show a NpV (KSh) of

10,318 with an IRR of 774o/o. Since both the NPV's are positive ancl the IRR,s are both

higher than the opportunity cost of capiøL, the investment is financially viable.

66



Table 4,9: Effect of storage investment alternatives on net farm-family benefits after
financing.

NPV
(KSh)

Falrn Type N/Ot', N/O T/O
(t) (2)

IRR
(Vo)

Large-Scale'r

Srnall-Scale"

28,395 20,042

11,277 20,656

(4) (5) (6)

135 57 26

127 t04 114

1,731

10,318

a cornparison of irnproved storage with traclitional storage.
b cornparison of improved storage with no storage existing.
c cornparison of traditional store with no storage existing.
d Appendix 873-75.
e Appendix 870-72.
(I &. 4) Appendix B: 70,'13.
(2 & 5) Appendix B: 71, j4.
(3 &. 6) Appendix B: 72,75.

Table 4,10 show annual returns to farnily-ctay of labour for the investment

alternatives. Column (t) shows without investrnent ancl colurnn 2-4 shows with investme't

considerations. Colurnn (2) shows the irnprovecl storage assurning that the farrnel has an

existing tladitional store, colutnn (3) shows the irnprovecl storage assurning that the farmer

has no existing storage sÍuctures ancl column (4) shows the traditional storage alternative.
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Table 4,10: Farm annuar returns (KSh) to famiry-day rabour.

Without
Investment

Falm Types

Large-Scale High-
Inputd

Lalge-Scale Low-
Input"

Small-Scale High-
Inputr

Small-Scale Low-
Inputs

(1)

7,365

1,535

194

74

(2)

7,045

1,57 7

2t1

82

(3)

1,397

r,557

212

80

(4)

1,369

7,659

201

75

Source: Appendix Table citecl below.

a cornparisori of irnprovecl storage with traclitional storage.
b comparison of irnprovecr storage with no existing storãge.
c cornparison of traclitional stoïage with no existing storage.
d Appendix 840-47.
e Appendix 848-55.
f Appendix 856-61.
g Appenclix 862-69.
Colurnns (1 & 3) Appendix B: 44-45,50-51, 5g_59, 64_65.
Colurnn (2) Appenclix B: 40-41, 48-49, 56-57, 62_63.
Column (4) Appendix B: 46-4J, 52-53, 60-61, 6g_69.

The annual leturns to farnily-clay of labour, rneasures the average income that farnily

metnbers ealn working on the fann. The going wage for agricultural labour in Kenya i'
the early 1990's was KSh 1,225 (International Labour office, Igg3). Only the large-scale
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farm models rnakes at least as much. This means that the small-scale farnily is better off

wolking off the far'm than on the farm. But there coulcl be other factors motivating them

to continue worki'g on the fa'rn (for example, foocr security).

In general, for all the representative fann rnoclels any alternative of storage

investlnent increases annual retums to farnily labour. The large-scale low-input far.rn

shows the highest retuills ancl the srnall-scale low-input farm shows the lowest retums.

This is due to the itrcreased incorne lesulting from storage irnprovernents.

Table 4' 1 1 shows summaly financial efficiency ûreasuïes (discounted measures)

which measures financial incentive ancl econornic viability for the different storage

investtnents. Assurning the opportunity cost of capital is IgVo ancl a 35vo seasonal price

incLease, all the storage altelnatives show positive NpV's with IRR,s above the

opportunity cost of capital before ancl after financing. The large-scale irnprovecl storage,

assuming an existing storage, shows the highest NPV, IRR ancl benefithost ratio (B/C).

The traclitional storage shows the lowest of these rneasures. The srnall-scale irnprovecl

storage, assutning no existing store on the other hand shows the highest NpV, but the

naditional store shows the highest IRR ancl B/C before financing. The irnprovecl storage

assuming no store show highest NpV ancl B/C while the traclitional store shows the

highest IRR after financing.

The results suggest a lalge-scale fanner with an existing stor-e is better off

i'vesti'g in a' irnproved strucfure consicreri'g the Npv, IRR ancr B/c ratio. on the other

hand' for a small-scale farmer clepencling on existing methods, if the far.rner has
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no existing storage' would be better off investing in an irnproved storage if NpV a.d B/C

ratio are given a highel priolity than IRR. Investlnent on a traditional store is best if IRR

is given a higher prior.ity.

Table 4,ll: storage investment summary financial efficiency
measures.

Type NPVnot IRRBF B/c¡r NpvAF2 IRRAF B/cee

ss N/T3 fi,464 133 2.g2 t7,271 121 2.64
ss N/o4 19,939 93 3.15 20,656 104 4.69
ss Tio5 t0,314 r71 3.43 t0,34g 174 3.55

' LS N/T6 27,696 t22 3.51 2g,3g5 135 4.81

LS N/O? lg,gg3 57 1.95 20,042 57 1.99

LS T/O8 3,625 3g t.22 1,737 26 1.07

Source: Appendix Tables citecl below

, (1) BF is before financing
(2) AF is after financing
(3) Appenclix B: 70
(4) Appenctix B: 71
(5) Appendix B:72
(6) Appendix B: 73
(7) Appendix B:74
(8) Appendix B: 75

Tabre 4,12 shows the switching values for small-scale stor.age investrnent

alternatives at 79o/o opportunity cost of capital aftel financing. The switching value is the

value an element would have to reach as a result of an unfavourable change causing the

investment to no longer meet the minirnum acceptable level of investment worth.
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Table 4rl2: Small-scale switching values at l9Vo opportunity cost of capital.

Appraisal Value Switching Value Percent
Change

Benefits N/T

Costs N/T

Benefits N/O

Costs N/O

Benefits T/O

Costs T/O

21,879

10,541

26,253

5,596

r4,413

4,065

10,541

27,819

5,596

26,253

4,065

14,413

(62)

164

(7e)

369

(72)

255

Source: Appendix B: 7l-72.

The irnploved storage, assuming an existing traditional stole, has a switching point if

benefits decrease by 620/o or if costs inclease 1640/o. For the irnprovecl storage assuming

rìo storage, switching occurs if benefits clecrease by 79o/o or costs increase by 3690/o and

fol the ¡'aclitional storage, assuming no storage, if benefits decrease by 7yo/o or costs

irrcrease by 255.

Table 4,13 shows the switching values for lalge-scale storage investment at l9o/o

opportunity cost of capital aftel financing. The irnplovecl storage, assurning existing

naditional stote, has a switching vaiue if benefits clecrease by 79vo or costs increase by

38lvo. The irnproved storage, assutning no existing store, has switching values when

benefits decrease by 50o/o ol'costs inclease by 99q/o. The traclitionai stole has switching

values when benefits clecrease by only 6Vo or costs increase by TVo.Large-scale irnproved
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storage, assulning an existing store, is a mole stable investrnent. For- both the small ancl

large-scale invesünents the elernent to which NPV appeaÍs to be more sensitive is the

investrnent benefits6.

Table 4rl3: Large-scale investment switching values at lgVo opportunity cost of
capital.

Appraisal Value Switching Values pelcent Change

Benefits N/T 35,g52

Costs N/T 7,458

7,458

35,852

26,415

(73)

381

(50)

99

(6)

7

Benefits N/O 40,214 20,232

Costs N/O 20,232 40,2j4

Benefits T/O 2\,l5l
Costs T/O 26,415 Zg,l5l

Source: Appendix B: j3-j5.
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4.2 Sensitivity Analysis

Sensitivity analysis is an analytical technique to test systematically what happens

to the earning capacity of a ploject if events cliffer fi'om the estimates macle about them

in planning. It is a ûìeans of clealing with uncertainty about future events and values. For

storage investtnellt two variables are uncertain given market llberalization: fir-st, is the

assumption of a seasonal price increase ancl seconclly the assumption of the opportunity

cost of capital.

The prevalent short-term interest rate of 19 percent (FAO, Igg3) is assumecl to be

an estimate of the opportunity cost of capital. In some cases where capitai is subsidized

the interest rate can be as low as 5 pelcent ancl in informal capitai markets it can be as

high as 100 pelcent.

Seasonal price increases cletermine some of the benefits to storage, the higher the

plice rise the higher the revenues. Prices in the analysis are assumecl to rise from KSh

6'61 to KSh 9 (a 35o/o lise), which was the plevalent price rise in rnost of the paraiiel

rnarkets within the country during the 1992/93 season (Govemment of Keny a, 1993).

Malket prices are collectecl ctaily ancl publishecl on a weekly basis for most of the rnajor

crops and vegetables for the rnajor malkets.

4.2.1 small-scale storage Investment Sensitivity Analysis.

Table 4,i4 shows the price sensitivity analysis for srnall-scale storage investrxents

after financing. The irnplovecl storage, assuming the farmer has an existing naditional

storage, shows a switching point at a price of KSh 6.50. The irnprovecl storage, assuming
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no existing storage' shows the switching point at a prÌce of KSh 7.50. The traditional

storage, assurning no existing storage, shows the switching point at a price of KSh g.00.

Table 4,15 shows the opportunity cost of capitai sensitivity for-small-scale storage

investtnents after financing. The irnproved storage, assurning an existing traclitional store,

shows the switching point above a l00o/o cliscount rate. The irnproved stoïage, assuming

no existing storage, shows the switching point at a 40o/o cliscount rate. The traclitional

storage, assurning no storage, shows its switching point above a :t00o/o cliscount rate.

The above sensitivities show the srnail-scale irnprovecl storage investment,

assurning an existing storage, is insensitive to valiability il seasonal prices ancl the

opportunity cost of capital. But it is worth noting that the traditional storage is quite

stable given variabitity in opportunity cost of capiøl with a B/Cratio greater than 1.

Table 4rl4: Price sensitivity results for small-scale.

lnvestment Switching
Point (KSh)
(plice)

NPV
(KSh)

IRR
(vo)

BIC
ratio

New/ Traclitional

New/ No Storage

Tladitional/ No
Storage

6.s0

7.50

8.00

(1,549)

(2,933)

(3,134)

14

11

(1)

0.85

0.84

0.13
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Table 4,15: Discount rate sensitivity for small-scale.

Investment switching point Npv IRR B/c ratio
(7o) (discount (KSh) (Vo)
rate)

New/ Traditional 100

New/ No Storage 40

Tladitional/ No 100
Storage

635 127 f.i1
(1,729) 26 0.90

915 214 1.40

4-2.2 Large-scale Storage Investment sensitivity Anarysis.

Table 4,16 shows a price sensitivity analysis fol large-scale storage investrnent

alteltratives. The irnproved stolage, assuming the farmer has an existing traclitional

storage, shows a switching point at a plice of KSh 6.50. The irnproved storage, assuming

no existing storage' shows a switching poirit at a price of KSh 7.50. The naditional

stolage, assuming no existing storage, shows a switching point at a price of KSh g.50.

Table 4,16: Price sensitivity results for large-scale.

lnvestment Switching NpV IRR B/C ratio
Point (Price) (KSh) (Vo)

New/ Traditional 6.50 (t,2tg) t6 0.g4
New/ No Storage 7.50 (g,g}0) 57 0.g7

' Tlaclitional/ No 8.50 (7,ttt) (14) O.lj
Storage
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Table 4,17 shows oppol'tunity cost sensitivity fol lalge-scale storage investment.

The irnprovecl storage, assuming an existing traclitional store, shows a switching point at

a l00o/o discount rate. The irnprovecl storage, assuming no existing storage, shows a

switching point at a 60va discount rate. The traclitional storage, assuming no storage, show

its switching point at a 40o/a discount tate.

Table 4rl7: opportunity cost of capital sensitivity for large-scale.

Investment switching Npv IRR B/C ratio
Point (o/o) (KSh) (o/o)
(Discount rare)

NeØ Tladitional 100 1,256 135 l.ig
. New/ No Storage 60 (464) 5j 0.gl

TraditionaV No 40 (1,729) 26 0.90
Storage

The above discussion shows the large-scale irnplovecl stolage, assurning an

existilig store, is insensitive to seasonal price and opportunity cost varjabüity. This

suggests that a fannel with an existing store, given var'iabiiity in seasonal prices ancl

oppol'tunity cost of caprtal, is better off investing in an irnprovecl storage.
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Technical Notes to Chapter IV

l) Store Investment:

(') Revenue

(a)

storage losses ale leducecf frorn 26 perce,tto 4.5 percent (IGADD, 1990) as a
resuit of the irnprovement. srnail scale farmer.s canìtor" upto 2,250 kg pei year.* 21.5 percenr = 483.75 kg * KSh 9 per kg (price of maize after g måntns or
storage) = KSh 4,353.75.
Sale of stored plocluce at the encl of the storage periocl to allow for the new cr.op.
2,250 kg * KSh 9 per kg = KSh 20,250.
Farmer can choose not to have any storage sffucture hence seils all the produce
at harvest time and buys back later'. If he sells immediately the price is f^Sfr O.OZ
per kg and buys ar KSh 9 per-kg.

(ii) The capital costs inclucle:
The construction cost is broken clown as follows, 10 ceclar post @ KSh 30 = KSh
300; one truck of rafters ancl purlins (including üailer r.ental = KSh 200) = 1ç5¡
1,500; 2 trucks of tirnbel off-cuts @KSh 3,000 = KSh 6,000; 10 iron sheets (30
gauge) @ KSh J00 = KSh 7,000 ancl miscleaneous cost (nails, wire mesh, woocl
preseruatives, erc) = KSh 200. This gives a total of KSh 15,000.
The Cost of labour inclucle telnporaly labour inclucle a qualifiecl al.tisan ancl one
unskilled labourel helper. The altisan is paicl KSh 100 pãr day a¡cl the labourer
is paid KSh 35 for l0 clays for a roral of KSh 1,350.

(itt) The variable costs per annum:(a) Intelest on stolecl procluce basecl on the assumption that if the fanner sells the
produce ilnlnediately after harvest, he rnight plãce the rnoney in a bank and be
paid sorne interest. This was calculatecl as: Value of proclucå at harvest * bank
interest rate * storage periocl clividecl by 12 months (KSh 9,004.50 (15 bags ,k 90Kg * KSh 6.67 per Kg) " 0.19'r'S rnonths clividecl by 12 rnonths) for a toral of
KSh 1,104.60.(b) 
Chelnical costs are the insecticicle usecl by rnost farmers (actellic 2 percent clustfor storage hygiene ancl bag storage). A 5 kgbag of clust is priced ät KSh 733(KGGGU, 1993). The falrner uses 2 kg per rtor" p"t year for á totul KSh 293.20.(c) The maintenance per annurn inclucle store toa¿ing, cleaning, sanitation, repair ancl
clusting the store. It needs approximately 5labour clays,k KSh 35 = KSh 175 +
repair work KSh 275 for a roral of KSh 450.(d) 
Cosr of new gunny bags KSh Z0 * 25 bags = KSh 500.(e) 
Esûrnatecl value of losies is calculatecl by assurning the store losse s are 4.5o/o of
total storecl gives KSh 675.34 (0.045 *.2250 kg * KSh 6.67 p¡.;¡kg) or 260/o for
the traclitional stole.
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(Ð Grain purchasecl iatel for home consumption by farmers who choose to sell all
their harvest at harvest tirne.

The cost per kg stored is:

(b)

The total amounr of produce storecl per annum is 25 bags (25 * g0 kg = 2,250
ke).
Total costs per kg of procluce storecl per annum is calculatecl by divicling the total
cost by amount storecl gives Ksh 9.70 per kg (KSh 8,7061900 [g) for a ã-aclitional
store, KSh 10.60 (23,18612250 kg) for an irnprovecl sh-ucture.

2) Small-scale dairy:
(') 

Revenue:(a) The cows procluce an average of 7 litres per clay * 5 cows = 35 iitres per clay. The
cows produce rniik for approxirnately 180 clays in a year, for a total oi 6,300 lit 

",per year (35 litres per day * 180 days). Subtract 1,825 litres (5 litres per clay x
365 clays) consumed by the farnily. Subtract local sales of 1,095 titres (3 litresþer
day * 365 days). Milk to KCC is 3,380 litres pel year (6,300 litr-es - 1,g25 litr.es -
365 lines) at KSh 5 per lih'e = KSh 16,900-pey year', divicle by 10 acres gives

KSh 1,690 per acre.(b) Revenue frotn cull cows is calculatecl by assurnin g a averageculling rate of 22.5o/o
(procluctive tife of cows in a bleecling hercl rangeJfro,tr 3 years forlntensive clair.y
herd to about 8 years for beef hercls which converts to culling rate of 33o/a and
l2q/o (Gittinger, 1982) * 5 cows approxirnately 1 cow. Assuining a cow gives
approxitnately 410 kg of rneat (Mattos ancl IJhl, lgg4) ar rhe priceit Ksh 35 per
kg = KSh 14,350 per year', which cliviclecl by 10 acre gives KSh 1,435 per acre.(c) Bu[ calves are solcl after' 8 weeks. Assurning a caiving rate of 70o/o (calving rates
range lton 50o/o in pastolal herd to 90o/o tn well rnanagecl her.ds (Gittinger, l9g2))
ancl givenhalf heifelsandhalf bull calves, i.6per year(70o/o *5cows'=4calves
'k 0.5 = 2 bull calves - (Z0o/o (rnorrality rate) i 2) * KSh 3,500 per heacl = KSh
5,600 per year, divided by r0 acres gives KSh 560 per acre.(r) Heifer calf culling is clone after the selection of one to joi' the br.eecli'g her.cl,
after mortality deduction 0.8 heifer is sold per year * KSh 5,000 = KSh 4,000 per.
year', divided by 10 acres gives KSh 400 per acre.(ii) Annual clepreciation costs:(a) Annual cost of livestock assuming a cow initial cost is KSh 10,000 * 5 cows =KSh 50,000, with a useful life of 8 years ancl a salvage value of KSh 5,000. Using
sn'aight line depreciation gives KSh 6,875, clivicle by l0 acres gives úSn O3Z.SO
per acre.

lb)\q/ Fencing has a life expectancy of 25 years. With 10 acre of grazing pastur.e clivicle
into 5 paddocks of 2 acre each neecls 500 rnetres of fence pã. o.rJ = s nr-,. A km
of fence costs KSh 10,970 (600 posts @KSh 12 = KSh í,200, g rolls of barbecl
wire @KSh 400 = KSh 3,200, 12 kg of sraples at KSh 30 per kg = Ksh 360 ancl
labour cosrs for 2 days for km * KSh 35 ,|j 2 workers = KSh t60 per krn). This
gives atotal of KSh 54,850 (5krn * KSh 10,970) for 10 acre, using srraightli¡e
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(c)

(,1)

depreciation rnethod KSh 2,194 per yeal (KSh 54,850125 years) a¡cl cliviclecl by
10 acre gives KSh 219.40 per acre.
Milking sheds have a life expectancy of 10 years ancl initial cost of KSh 15,000.
The annual depreciation (snaight line) gives KSh 1,500 per year, clivicle by 10
gives KSh 150 per acr-e.
Milk caris has a life expectancy of 5 years and the initial cost is KSh 6,000 ancl
most farrners require 2 cans. The annual clepreciation cost (straight-line) is KSh
2,400 (KSh 12,000/5), clivicre by 10 acres gives KSh 240 per acre.

(b)

(iii) The valiable costs:

3) Small-scale Tea:
(') Revenue

(a)

Grazing land is pricecl at KSh 600 per acre per year, the opportunity cost of
renting the land for cultivation.
Napiel grass and improvecl pasture costs KSh 590 (napier seedling ancl labour cost
KSh225 (150 per acre @KSh 1.50), and fertilizer usecl cosrs KSh 365 (one bags
per acre).
1. Dairy rneal needecl is o'e bag per monrh (12 bags per year @ KSh 1g0) KSh
2-,160, divided by 10 acres gives KSh 216 p". u.r".
salt lick consurnprion at 13.72 kg per heacl per-year- (uhl, lgg4) ar KSh 15 per kg
= KSh 205.80 x 5 cows = KSh r,0z9pu year, divicle by 10 acres = KSh i02.90
per acfe.
Disease control costs 1. Foot ancl mouth (2 shots per year @ KSh50 ,r 5 cows)
costs KSh 500 per yeat. 2. Mastitis KSh 250 p"t: y"ál (5 cows * KSh 50). 3.
Dipping is done 4 tirnes a rnonth (48 tirnes per year * KSh 10 per heacl * 5 cows)
costs KSh 2,400. 4. Dewonning using Nilzan (2 tirnes a year. at r/2litre for 5
cows at the plice of KSh 500 per litr'e) gives KSh 250 per yeal. This gives a total
cost of KSh 3,400 per year, clivicle by 10 acres gives t<sn g¿o p",. uJr..
Dairy needs permanent hi'ed labour paicl KSh g00 per month, giui',g KSh 9,600
per year. This is dividecl by 10 acres to give KSh 960 per acre.

(c)

(d)

(e)

Average yielcls for the tea bushes is 3,200 kg per acre per year ancl the price is
KSh 4.70 per kg.

(ii) Annual clepleciation costs,

(b)

The establishment cosrs ale KSh 1g,400: r. Seeclling costs KSh 16,g00 (1120
seecliings per acre @ KSh l5). z. Land rental value rsrl eoo per acre per year.
3. Labour requirernent (5 workers for 10 clays @ KSh 20 per aay) t<str t,boo. rrre
tea bushes have a useful life of 20 years ancl a salvage vaiue of KSh 500, this
gives annual depreciation of KSh 945 per year.
J¡r1bes for weeding costs KSh 400 with a useful life of 5 year.s (2 jernbes (hoe)
@ KSh 200). The annual clepreciation is KSh g0 per year.
Pruning secareurs costs KSh r,750 (5 per acre @ KSh 350), with a usefur rife of
5 years. The annual depreciation costs is KSh 350 per year.

(c)
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(iji) Variable costs;

::] Fertilizer (NpK) for rea is KSh 3,000 (300 kg per acre @ KShi0 per kg).(b) 
Weecling tea costs KSh 2,080 per year. r. Eãgè weecling KSh i,2g0 (64 clays *
KSh 20 per ctay). 2. uncter *.àding KSh g00i40 days * rsr, 20 per day).

::ì Fertilizer.application costs KSh 720 (6 ctays * KSh 30 * 4 times).
.: lea prunrng cosrs KSh 3,360 (I,120 bushes I KSh 3 per bush).

:: Picking rea cosrs KSh 3,6g0 1i8+ ctays per year.@ KSh 20).(Ð Dehvery of baskets to the collection ceirt¡es .ort, t<sh 1,200 per year.

4) Small-scale maize:
(t) Revenue;(a) Average tnaize yielcls for srnall scale farmers is 15 bags (90 kg) an acre (1,350

kg). The price for tnaize is KSh 6.67 per kg, gives a revenue of KSh 9,004.50 per
year.

(b) Beans yielcl an average of 180 Kg per acre @ KSh 15 per kg giving an annual
revenue KSh 2,700 per acre.
Maize stalks are solcl for livestock feecl at the cost of KSh 250 per acre.
Maize cobs solcl rnainly for fuer at the cost of KSh 150 per acre.

(c)

(r)

(a)

(lr)

(c)

Gt)

(e)

(0

(") Variable costs;
oxen ploughing new lancl costs KSh 300 per acre (2 ploughs * KSh 150).
Oxen halrowing new lancl costs KSh 200 p", o.r". '
Oxen planting costs KSh 200 per acre.
Maize seecl cosrs KSh 320 per acre (10 kg per acre x KSh 32 perkg of seecl).
Bean seecls costs KSh 300 per acre (15 kg per acre x KSh 20 pe. tg of seed).
Fertilizer (DAP and cAN) crepencring on whether high input or low input (125 kg
or 35 kg) ar rhe p'ice of KSh 10 per kg ancr KSh iã for^cAN.
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Formal Mathematical Formulations of Discounted Measure of project Worth

(Gittinger, 1982)

Net present worth:

lntelnal rate of retut-ll:

Benefit-cost ratio:

\il=n B, - c,
L;=:; ,*,r, (1)

sr=n B, - C, _L,=:; õ =o Q)

L¡=1 
(1*i)t

;;Ë 
(3)

L¡=1 (1*i)t
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Net benefir-invesrment (N/K) ratio:

5-r=, Nt
ur=, 

{r*r¡,

*--5-Ur=, 
{r*rr,

(4)

In the four mathelnatical fonnulations,

Br = benefit in each year.

or (MacMillan,7994)

B =8, (Receipts, - Expenses)

(1+i)r
(5)

Wheret=1to....,u

Cr = cost in each year

or (MacMillan, 1994)

c=8, (Investment Cost)
(6) fort=l,...,ft(1+i)'

C = InitialCost - SalvageValue

(1+i)'
(7)
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N, = incrernental net benefit in year after has turnecr positive t = r,2,...., n

K, = incrernental net benefit i' initial years when stream is negative

n = nulnber of years

i = interest (discount) rate.

Counter-checki n g results

Table T,1 Financial Analysis summary using Fonnat by Macrnillan, J., lgg4,Management for Resear-chers pp. 325_336.

NPV IRR BlC
ss N/T 15,025 57 2.4g

ss N/o 75,47g 46 2.02

ss T/o 8,950 64 2.1g

LS N/T 13,212 40 t.78
LS NiO t5,700 36 1.62

LS T/O 5,889 3g 1.7r

Source: Appenclix B: 77-80.
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Chapter V

Conclusions

5.1 Problem statement

The government has set a national goal or tnaize self sufficiency (Govemment of

Kenya, 1981 and 1986). In pursuit of this goal ancl foocl security in general, the

government has rnaintained tight conûol over the tnaize market over time. Movement of

rnaize across distlict bounclalies (Appenclix 3, Figure 1) has been subject to permits ancl

plices of tnaize and tnaize tneal have been fixecì by law. However as a resuit of recent

sfiuctural adjustrnents the government has irnplernented graclual grain rnarket liberalization

and has slightly ¡elaxed the movement controls on private Íaclers.

Most of the rnaize handling, that is procuring, storing, ancl clistributing, was clone

rnainly by the NCPB, the state agency. Less attention was paicl to the organizational ancl

lnanagement aspects of public sector reserve stocks in Kenya. As a result, the

Goverrunent has hacl to meet the NCPB's opelating costs with subsiclies in orcler to satisfy

both urban (and lural) consulners' clemancl for cheap basic foocl, as well as the tnaize

producers' clemand fol high farm-gate prices. The dual nature of food pr-ices as incentives

to producers and detenninants of the leal income to corlsurners, what Tirrunel, Falcon ancl

Pearson (1983) call the "foocl price clilernrna", often requires conflicting strategies i¡
attempting to increase foocl plocluction ancl consumption at the same time.

These conflicting strategies have lecl to the argument that the counfty rnight be

better-off with a cornpetitive private sector glain rnarket. one of the objectives of the

market liberalization process is the withclrawal of state rnarketing agencies. Although the



pdvate traders have faced resfictions, ancl have contributecl to the procurement and

disnibution of :maize, the maize storage function has been solely proviclecl by the state

agency' The state agency withdrawal as arguecl by Thornpson ancl Terpencl (1993) is

bound to have some transitional problerns which have to be aclclressecl.

The governtnent, in its effort to lecluce these ffansitional problerns ancl foocl

' security problerns during the tnaíze market liberalization process, has embarkecl on the

encouragelnent of fatlners through extension pïograrnmes to aclopt technologically

irnproved on-fann storage (Developrnent plan, 1989-93). Recent resear-ch studies show

that traditional on-fafln storage experience grain losses as high as 26 percent of the total
' 

procluction. Translatecl into rnonetary tenns the losses present sizable recluctions of

faÏlners anticipated income ancl clirninishecl the foocl-grain available to sustain families

until the next haruest. The stuclies show also that the irnprovecl storage sffucture reclucecl

, 
post-haÏvest losses fto:n' 26 percent to 4.5 percent, a hemenclous saving in maize

(IGADD, i990), which coulcl be used by those facing food insecurity.

The decision to invest or not clepends entfu'ely on the falmer. Are the tnaizelosses

financially significant to the fanner? Fol farmers to invest on an irnprovecl storage there

. must be a financial incentive to do so. This stucly focuses on the financial anaiysis of the

different on-faltn storage itnprovement alternatives ancl how the partial buclget irnpacts

on the fann farnily assurning that the farmer finances the investrnent. This analysis wiil

have irnplications on the goverrunent policy on storage and foocl secur-ity cluring the tnaize

rnalket liberalization process.
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5.2 Principal empirical findings.

5.2.1 Storage Investment Financial results.

The results show all the three storage alternative investments are generally viable

options (given the assumptions of price ancl oppoltunity cost of capital) for both large a'cl

small-scale farmers in Nancli district before ancl after financing. The positive NpV,s and

IRR'S, generally above the opportunity cost of capital, irnply that ail the sfructures are

financially viable ancl therefore farmers have a financial incentive to invest in any of the

storage structures. In general, all the storage investment alternative irnprovecl the annual

returns to labour as a lesult of inc'easecl revenues ancl income.

The results show that all the structures increasecl levenues to the fanner-. The

irnprovecl storage, assuming no existing store, showecl the highest increase in r.evenue with

the lowest being the traditional storage investment alternative. The irnprovecl storage

showed leduced variabie costs with srnall-scale irnprovecl stor-age, assuming no existing

store, showing the highest leduction. The tlaclitional storage altelnatives showed increasecl

valiable costs with the lalge-scale option showing the highest increase as a result of

highel grain losses. All the storage sffuctures analyzed showecl increasecl income to the

farmer' The highest inclease was shown by the irnprovecl storage, assurning no existing

store investlnent, and the least being the tlaclitional storage alternatives.

The benefit/t ost latios for srnall-scale fanners ¿u'e highest when investing in a.

irnproved storage assuming no existing n'aclitional storage facility. But also notable is the

B/C ratio for srnall-scale f¿umels investing in a traclitional store. The benefit/cost ratio for.

large-scale fatmers is highest when investing in an irnprovecl storage, assurning an
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, existing store. Both the srnall and large-scale farmer, investing in a traclitional storage, clo

break even in that the benefits offset the costs with a B/C ratio of 1. This could explain

the reason why farmers in Nancli are not adopting the irnprovecl structures. The srnall

returns frorn the traditional stores coulcl be the tracle-off for the risk involved in higher

capital investment for the irnprovecl structures.

The srnall-scale benefits for the investrnent alternatives woulcl have to be r-eclucecl

by about 70 percent before the net present value falls to zero ancl the benefit-cost ratio

is exactly 1. The large-scale benefits vary but the irnprovecl stor-age assuming a¡ existing

tladitional stole, has the highest recluction in benefits before the NpV fails to zero. In

general for all investlnents the element to which NPV appear.s lnost sensitive is the

benefits' The costs would have to be increasecl by a much higher percentage befor.e the

net present value falls to zero. There is one shortcorning with the sensitivity analysis.

Whereas it gives the percentages of change it cloes not give the probability of occu11ence.

The srnall-scale irnprovecl stolage investment, assurning an existing storage, is

insensitive to seasonal prices ancl the opportunity cost of capital. But it is wor.th noting

that the traditional storage is quite stable given variability in oppor-tunity cost of capital

with a B/C ratio greater than 1.

The large-scale lnodels show that the irnprovecl storage, assuming an existing

stole, is insensitive to seasonal price ancl opportunity cost uncertainty. This suggests that

a farmer with an existing store, given variability in seasonai price ancl opportunity cost

of capital, is better off investing in an irnprovecr storage.
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5.3 Implications of Results.

When prices ale unceltain, on-farm storage really is a fonn of a forwarcl confract

to meet the household's consurnption neecls. Therefore, even without the possibility of

, gain through seasonal price increase it rnay be rational for far-mers to store grain for foocl

security reasons. The analysis shows the clifferent aspects relevant to farmer clecisions

when considering a storage investment. If increasecl revenue ancl income are the main

objectives, the irnproved storage is a worthwhiie investrnent. But since the traditional

store shows positive NPV ancl B/c latio equal to one, meaning a farmer benefits ancl cloes

cover costs, a faltner who is risk averse to capital investment rnight opt to continue usi'g

the h'aditional store insteacl of investing in an irnpr.ovecl str.ucture.

In Kenya, there is no preniutn paicl for maize quality. If buyers are wiiling to pay

a prerniutn price for quality grain, the farmels with traclitionai storage wiil not be able to

colnpete with those with irnprovecl storage as their grain cleteriorate much faster. one way

therefore to increase incentives to aclopt irnprovecl storage woulcl be to place a premiurn

fol high quality tnaize gr-ain.

The plactice of selling the entire harvest ancl using the revenue to buy foocl cluri'g

the planting season. This woulcl appear a plausible alternative and some fanners clo

practice it rnaybe due to the fact that storecl tnaize clepreciates tluough storage losses ol

because farmers neecl immecliate cash. The revenue from the sales if invested in the bank

coulcl earn positive intelest, provicling inflation cloes not exceecl the inte¡est r.ate. The

analysis shows that the storage altemative, when cornpalecl to no stor-age, is still a better.

alternative for the farlners. This is clue to the fact that the storage losses are offset by the
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incleased benefits. one ploblern facing falmers in developing countries iike Kenya is that

high inflation rates rnay leacl to negative interest and hence lower the gai¡s. Another.

problem is that the absence of rural capitar markets rnakes on-farm storage especially

attractive given viable corrunodity markets in which the falrner can sell the storecl crop

whenever a need arise.

Fanners who have a malketable surplus cluring the planting season can take

advantage of the seasonal price clifference. For falrners who have little or no surplus

duling the pre-harvest lean months albitrage cannot be the principal storage rnotive. Net

cleficit farmers cornprise a subst¿ntial proportion of the total farrn householcls in Kenya.

For these group of farmers foocr security is their rnotive fol storage.

The resuits indicate that all the investrnent options are insensitive to discount rates

lower than 40o/o- The argurnent, thelefore, that farmers need to be subsiclizecl with cheap

cleclit does not hold. A fattnel willing to invest in the irnprovecl storage can bonow at

prevailling interest rate (20o/o in cornmelciai banks) ancl still have a viable invesrment.

The financial results show that thele are incentives for increasecl on-farm storage

because all the options ale viable ancl the govelnrrent objective of increasing on-fann

storage rnay be achievecl. A possible problern arises if the farm ancl householcl are not

treatecl separately. The study by Bahernuka (1985) showecl that farmers rankecl their

pliorities as follows; 90vo of the fanners interviewecl rankecl chilclren,s eclucation first,

74Vo ranked cleveloping the farrn seconcl, 52o/o rankecl building a moclern home third,44Vo

rankecl purchasing glade cattle fourth and 32q/o rankecl buiicling an irnproved storage fifth.
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The low ranking of investing on an improved storage suggests possibly low acloption rates

despite it being a profitable investrnent.

Falmels also have problerns with sorne technical aspects of the irnproved storage

sffucture commonly ploposed for adoption. The height is considered too high, the flat roof

is unfavourable in high rainfail aleas, the support poles (Appenclix A: Figure 7 (top

photograph)) should extencl up to the roof for more support in areas with sno¡g wincls,

the side sticks should be narrower to avoicl tnaize cobs falling off (Appenclix A: Figure

7 (bottorn photogragh)), reecÌ rnats shoulcl be usecl to avoid grain exposure, and the upper.

cloor is too high for female fanners who clo most of the farrn operations (Appenclix A:

Figure 6 (top photoglaph)). These problerns harnpel the acloption of the irnproved

structure' Cultural aspects play a rnajor role when farmers are clecicling whether or not to

adopt an improvecl shuctuïe. The technologist thelefore must include these aspects when

designing a suitable irnprovecl stluctures.

5.4 Policy Implications.

Most falrnels in Nandi clisn'ict have existing traclitional stores. If they are risk

averse they rnay opt to continue using their traditional stores. The storage losses, although

fairly small for each indiviclual fartnels, in aggregate for the counti-y cause lar-ge losses

of grain' Therefore, the counhy will continue to expelience high losses. one

recomlnendation would be to pursue extension prograûxnes which will r.educe the post-

halvest losses for those farmers who continue to use ûaditional stores.
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The goverrurent neecls to clevelop policy objectives, tnking these results into

consicleration' in trying to reduce the tÏansitional problerns of tnaizemarket liberalization.

The withclrawal of the state agency may encourage the private sector but the goverrunent

must provide a favourabie envirorunent for this to happen. Fol exarnple irnprovecl

infrastructure, maÏket information systems, creclit to private fiaclers, removal of tracle

barriers, will encourage lnore private tracler involvement. This will lead to rnore integratecl

local markets and the clarnpening of seasonal price clifferential within the country and the

less the liketihood of non-competitive rnarket situations arisi'g.

The governtnent shoulcl not expect private traclers to promote foocl-secur.ity

objectives' Close tnonitoring coulcl be usecl to avoicl profit seeking traclers frorn exploiti'g

collsulners in cleficit areas' Altematively, to avoicl high rnonitoring costs ancl

irnplernentation problems' one suggestion to irnprove the foocl security thr-oughout the

counfry would be the developtnent of cereal banks, suggestecl in Kat, Diop, ancl Ger.geley

(1993), operated by farrners. Maize woulcl be purchasecl fi'om surplus areas (or from

within in nonnal years) imnediately aftel harvest (when prices are lowest) ancl solcl

locally when required. This woulcl allow the local farmers to pay less for their. supplies

as the cereal banks' storage costs woulcl usually be lower than the seasonal rnarket price

differential.

The cereal banks coulcl be a cost-efficient way of rnaintaining foocl security.

Farmers woulcl be able to run the cereal banks with little assistance if a realistic

assessment of financial viability is carriecl out. The pooling together by farrners means

storage costs are spreacl out unlike incliviclual stoi'ing. The prÌvate üaders will continue
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the procurement, rnarketing ancl clistrjbution of grain. A profitable price margin woulcl

have to be wolkecl out and resffictions lernovecl to make private trade financialty viable.

If farmers ar.e able to maintain their foocl security needs through the cereal banks,

then the NCPB's role in the rnaintenance of the country's strategic reserve will not be

Iequired' The number of private tlaclels will increase as trade becomes cornpetitive ancl

reduces the ükelihoocl of "high rent" seeking.

Lastly, food stocks are not a solution to foocl security. Foocl insecure persons

rnight not have the purchasing powel to purchase the grain. The goverrunent shoulcl

devise ways and means to provicle purchasing power to these insecure groups. one

suggestion would be the provision of a farnine rerief fund.
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5.5 Limitations and suggestions for further research.

This stucly is not without lirnitations. one of the problems is that the buclgets usecl

were for the 1992193 crop season which was relatively a normal year. It can be usecl

therefore with that restriction in rnincl and hence can not be generalizecl for all years. For.

example, chought years woulcl cù'astically recluce yielcls even in high potential areas like

Nandi disn'ict.

The analysis used seconclaly clata available to derive the representative farms

which rnight not fit ail the fanns in the alea. A prirnary stucly of each far-rn in the area

would give a bettel approxirnation of the representative falrns enterpdse cornbinations.

Further research on the financial analysis of cereal banks and operational logistics

is a natural progression of this thesis. The iclea of cereal banks will be one alternative in

fiying to solve the ffansitional problerns and the foocl securìty question in a liberalizecl

market' The iclea of farnine relief funcl shoulcl be investigatecl as an alternative soiution

to foocl security.
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Endnotes

1' Usually, the dernand fot naize in a certain area exceeds the actual quantity tracled bythe NCPB depot astnaize can also bepurchasecl ancl sold at the local rnarket or barterecl.In addition, the 'effective clemancl' will generally be lower than the ,leal demand, due tolack of purchasing power among those householcls that ¿ue not abie, or willing, to whoilyplocluce their own tnaize requirement.

2' The NCPB is a government monopoly rnalketing agency enftusted with stor-age anclmarketing of cereals. Its objectives incluclecl price andlncorìe stabiiization for far.mers,
efficient and inexpensive nationwicle clisn'ibuiion of commodities to consuûìers without
Govemment subsicly ancl buyer of last resoft. Due to its failure to meet the objectives
thele will be a gradual shift to liberalization to be calried out in five years. The functio'sof NCPB will be iirnited to the maintenance of strategic reserves and a buyer of lastresort, thus leavin g 7 5 per cent of the rnarkets to plivate-traclers, millers and co-operative
societies.

3' The feeding of Kenya's growing population will requile increasing supplies of staplefoods, principally cereals (rnaize, wheat, solghum, rnilÈt, rice), pulses ancl tubers (peas,
potatoes, beans), oilseecls (glounclnut, sunfloweL, cashewnuts, macaclarnia, sirn sim, castor-
seed etc'), f,'uits and vegetables, meat ancl rneat proclucts, dair.y products, poultry a'cl
eggs, honey, and hortiourtural procruce (Deveroprnènt pran, tsts-Ç¡. 

)

4' Until very r'ecently Kenya has rnaintainecl vely tight controls on the storage anclmovement of grain, at least in plinciple. The iirnits irnposecl on the volume of grai¡ that
an individual rnay transport without a rnoveûrent pelrnit (which have varjed frorn year toyear) have acted as a rnajor consfiaint to inter-clistrict grain nade. ln rna¡y years
movement perrnit policy has been very resfiictive so that private inter-clistrict and inter-regionai h'ade has been allnost entirely iilegal. In acldition to the cont¡ols on movements
thele has been no provision (until 1989) for:aplivate û'acler to hold and sell tnaizeglain,
except as a petty fiacler. Peliodic harassment of ûaclers and seizur-e of grain (the latest asrecently as June 1989 in Nairobi) have ensurecl that holcling of grain is viewed as a highrisk tlading activity anywhere other than on-falm. These rneasures have clear.iy lirniteclthe scope for the fanners ancl û'aclels to hold ancl release grain to meet market
requirements.

5' Cropping intensity is the total cultivatecl area on a farm divicled by the total cropla'd.When thele is rnultiple cropping, the cropping intensity rnay be greater than 1. oftenreported as a percentage.

6' Note that Apperlclix B buclget tables show a cliscrepancy in the financial measuïes
delivation between the buclget ancl the summaly efficieniy measures (Appenclix B:¡0-75)
as a resuit of a specification error in Fannocl version l.2i and shoulcl be rectifiecl in the



latest version 3.02- The financial suûunary measures gave the co11ect results ancl
used instead of the financial measures on the bottom of tn" buclgets tables.
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Table l: Sectoral

Sector

investment 1989-93

Aclditional
Capital
Required per
unit of Output
t98el93
Kenya Pounclr
(rnillion)

(constant 1982

Average
Annual Gross
Investlnent
1989193

Kenya Pound
(Million)

prices).

Percentage
Share in Fixed
Invesûnent
1989193

Sector's
Percentage
Conftibution to
Total GDP

Agriculture

Fishing

Forestry

Mining and

Quarrying

Manufacturitrg

Buüding

Finance and
Insurance

Govemment
Services

0.92

0.42

0.67

5.35

1.80

4.25

0.71

3.36

74.49

r.49

1.05

7.69

115.85

52.80

11.22

152.28

8.54

0.tl
0.12

0.88

13.28

6.05

r.97

1,1.46

21.45

0.86

0.42

0.27

i3.1 1

2.89

7.t9

t5.43

Source: Developrnent plan, 19ïg-g3.

I Kenya pouncl = 20 Kenya shillings.
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Table 2: National maize area, hactarage and yields.

Year Area (Million HA) Production (Million
Bags)

Yields (Bags per Ha)

tgt6177

1977178

1978179

197e180

i 980/8 I

198t182

1982183

1983184

1984/8s

t98s186

1986187

1987188

1 988/89

1c)89190

t99019t

0.85

1.00

0.87

1.94

1.t8

1.25

1.30

1.24

1.26

1.37

1.43

t.4t

1.44

1.42

1.30

t9.40

23.r0

19.30

17.80

20.80

28.00

21.40

24.40

16.50

26.s0

28.70

24.00

31.40

30.30

25.00

22.80

23.10

22.20

18.90

t7.60

22.60

20.80

t9.70

13.10

19.30

20.10

t7.00

21.80

21.10

19.20

Source: Ministry of Agriculture, 1992.
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Table 3: Export price for maize, Kenya.

Cost Cornponent (per- Ton) KSh.

C.i.f U.S Gutf ports (US$)

Decluct unloacling, freight ancl insurance at U.S Gulf port
(us$)

Equal F.O.B. at rhe porr of Mombasa (US$)

Convert at official exchange r-ate (IUS$=KSh 31)

Deduct tariffs (expor-t duty)

Aclcl subsidies

Deduct local port charges

Decluct freight to port of Mombasa

Equal expoft price in Mornbasa

to Nairobi

Kg bag)

104.s0

40.00

r44.50

3,239.50

22.45

0.00

38.25

50.22

3,r29.59

50.22

277.05

Decluct local transport from Mombasa

Equal expoil price in Nairobi (per 90

Source: Own cornpilation using Gittinger, l9g2 fonnat.
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Table 4: Import price for maize, Kenya.

Cost Cornponent (per ton) KSh.

F.o.b. U.S. Gulf ports (US$)
(no.2 yellow rnaize bulk)

Adcl Freight charges US Gulf to Mombasa
Acld unloading at Molnbasa
Add insulance

Equals C.i.f. Mornbasa (US$)

Convert foreign currency to clomestic
cunency at official exchange rate
(April 1992)

C.i.f. (Mornbasa value unbaggecl (Ksh))

Aclcl tariffs

Deduct subsidies

Aclcl landing and port charges
(plus cost of bags)

Add Local transport (poÍ to Msa warehouse)

Acld off-loacling charges at the station

Add storage at Mombasa

Add lniscellaneous

Equals Mombasa wholesale price per ton baggecl

Equals Mornbasa wholesale price/9O Kg bag

Conversion allowance for- yellow tnaize
estimated premium (white Maize)

C.i.f./bag of white tnaize

Deduct loacling to raii Msa

Deduct transpoftation cost to Nbi

Deduct off-loading in Nairobi

Equal C.i.f. Nbi

104.50

43.00

t47.50

31.00

4,572.50

0.00

0.00

51.96

8.40

2.50

3.25

3.10

4,641.71

417 .l5

1.10

459.s3

2.40

50.22

2.40

514.5s

Source: Own compilation usi'g Gittinger,i 9g2 fortnat.
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Table 5: official pricing of sifted maizemeat in Kenya , lgg0lg3 (Ksh).

Itern t992193 1992/9t r99rl90
1. Producer price unbagged

2. plus clelively to clepot

3. Into-Depot price

4. plus insecticide

5. Insecticide, o/o of (4)

6. plus shrinkage, per 90 Kg

7. Shrinkage, o/o of (4)

8. plus interest, per 90 Kg

9. Interest, o/o of (4)

10. plus other over.heads

1 1. Overhe ads, o/o of (4)

12. plus railage cost /90 Kg

13. Railage cost, o/o of (a)

14. NCPB roral cosrs

15. Total cost, o/o of (4)

16. Less subsidy

17. Into-Mill price

18. pius miliel's cost

19. less miller's recovery

20. Price of rneal Qa Kg)

21. plus packaging

22. Exit-nill pr-ice ea Kg)

23. plus wholesale rnargin

24. wholesale price (Z Kg)

25. plus retail rnar.girr

600.00 300.00 2s0.00

44.00 44.00 4r.00

644.00 344.4s 291.00

1.s0

0.23

14.22

2.21

10.s0

1.50

0.44

4.s0

1.31

1.30

0.45

5.00

1J2

9.80 tr.70

s6.20 4s.00 33.00

8.73 13.06 1t.34

122.42 100.80 91.20

19.01 29.26 31.34

97.00 86.68 62.20

66e.42 3s8.57 320.00

81.08 10.s1 s2.98

34.02 34.02 26.49

238.83 131.69 115.50

4.02

40.00 40.00 40.20

6.21 t1.61 13.81

14.55 13.80 7.04

253.38 t45.49 122.54

4.26 3.70 2.80

0.13

r.63 2.70

21.47 12.43 10.4s

1.01 0.92

26. Consumer pdce (Z KÐ ZZ.4g 13.35 11.18
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Table 6: Evolution of official maize
margins 1984185 to 1992193.

price margins NCPB progression maize price

Fiscal Year Producer Price per-

bag (KSh)
Exit-Depot Price
(KSh) (Nominal
price)

Gross Margin
(KSh)

1984/85

I 985i86

1986187

t987188

1 e88/89

1989190

1990191

r99U92

t992193

156.00

115.00

188.00

188.00

201.00

221.00

2s0.00

300.00

600.00

239.60

284.6s

284.65

284.65

297.15

320.80

320.80

358.s7

669.42

83.60

109.65

96.6s

96.6s

96. i5

99.80

70.80

58.s7

69.42

source: Government of Kenya Market Infonnatio' systern, 1993.
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Table 7: Post-harvest losses on-farm for maize in relation to
physiological maturity.

production at

Activity

7. Maize crop ploduction

2. Grain producecl stored
Market sales)

(000's tonnes, estirnatecl trencl)

on-fann (for subsistence ancl local

2,800

l4
2,072

2,409

a. Percentage of production

b. Quantity srored (000's ronnes)

c. Quantity at physiological rnarudty (000's tonnes)

3. Present post-hawest rosses on-farm frorn physiologicar
rnaturity.

a. Total Percentage loss

b. Quantity (000's ronnes)

c. Field clrying percentage loss

d. Quantity (000's tonnes)

e. Harvestin g/s helling/threshing/winn o win g

f. Storage percentage loss

g. Quantity (000's tonnes)

26

578

t2

289

4

10

241

Source: IGADD, Volurne 1. 1990.
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Figure l: District boundaries
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Figure 2: Surplus and deficit districts
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Figure 3: Nandi district agro-ecological map and legend
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Figure 3: Legend
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Figure 4: Post-harvest extension programmes

ffi On Farm Grain Storage project (USAID)

ü : Rural Structures programme (SIDA)

N T/Taveta Agr. lntegrated Dev. programme (DANIDA)
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,2a'? 2s4.8 25a.3 isg.e icz.s );i'.; 

- r.s1's 1r-.5'r 16s.?
z1.o 27.? ,.i -;í'; '::': '::l'1 ' 242'4 265.7 :6s.1.¡6 .g --." _21,r .'1.o "i :r,38-r.r'r,-,q'.3 J;ilr-s r,.r25.6: t45ö; mçï --- _ 1 #+ 

-;l.l 
_i-.1.,:;.: ____ 

-

Ke ¡1,å
Shè.ll ScaIe Oil-Farm Hrr-i:e st.ràoe An¡ly-ìisSnal.I -scale dai¡y Cf.,p l,lcCel

trINÀNCr.l\r AUDOEî(ln Keny¿ Shil_tinqs Þer A.re) /à

662,8
651,.f
238.6
111.f
,16 5. 1

1¡i 5. 7



Iields
By Productr

I'fôi:e Stalks
l'la1ze Cobs

Opôråtlng
lnÞutr

L¿nd Rent va.Lue
Tractor plôugh
l4aize -seed
P.lanter Hire
DAP Fertili¿er
CÄt,¡ fertil_izer
TracLot to stc¡e
SheI]er Hire
GunnT bags

¡,abor
Land Preparâtion
PlanLinq
Spra yi n g
Tcp Dressinc
Du.sting
H.rrvesting
Shelling
lreighinq anC -loaclinq

Íie n yâ
On-Farh I,fai¿e Storage Ana_Iysis

HAI ¿E CrcF t.lode.L
YIEIðS ,IND INPUîS

i per Acr.¡ )

¿xiJÈIn¿ il:;i:; 
Jonu"r';-IJ:uem¡er 

-
,ñ,r tî.fl.iÍ¿'r:.i,",1,,"¡ +ç5p 0,.î.,, üÏi;"u,¡rL r :o iu I to tc I ic.ä- - r _ --

r¡o

Kq

ac re

ac re
ac re

K,J

acte
ba9
bag

ac re
bag
bag

11
11

1t
11
86
11

50 50
50 50
11
11

1i_ì 1E

7, 62A

day 1
day 3
day 1
day J
Cay ..1

day 5.Ja! 
4

day 2

1

1

1

1

€
1

50

1

1

18

1

1

E

1

50
50

1

1

1E

1

1

B

1

-q0
5û

t.

I
18

1



nåvgnuo
l.laln productton

I.l;:i 2s
By Þroductr

l'taize St.r_lks
I'laize Cobsgub-total Blr¡rroducts

Sub-tot¡l. RevôDuo
fnpuÈ co¡tr

L;'nd Rent va-Lue
Tractor p.Lough
I'ltize seÊd
Pl.anter Hlre
DÀP Fertilizer
CAN ferti.Lizer
Tractcr to store
SheÌle¡ Hire
Gìtnn)' l)ags

gub-tot¡l fnput co!t,
Incm (Ecforc !¡.bo¡ Cort¡l
Làlcor cortt

L¿rnd prefratation
Pìanting
SÞrây i n g
Tôp Dress.ing
Dusting
Harvesting
Shelling
w4l9hj.ng and loàdind

Sub-totå¡ l¡bor co¡t¡'
Inc@ (À.ftor L¡boE Co!t6)

¡¡
r¡

10'913'5 rr'022'6 71''132'g 11'244'1 11'356'5 11,410.1 11,584.9 rr,.t96.r r1,817.? 11,935.-o 10,913.5 rr¡022,6 r1,132.g15-,.5 1 qi ô

4,06.0 51:. 1 616. i606.0 61:..1 618.2141.4 142.s 744.?404.0 4Cfr.0 4I2,-L606.0 6r?.t 678,?,505.0 510. 1 515.2303.0 3C6.0 309.1353.5 -r5?.0 -ì60.6218.) )>õ 1

--4i:1 J"ts-oi i-;-=-" Ì
'1 ;¡2:'l i;,ßi.1 

-?,5;-i

In.ome After Labor: IRR - I,lone, NpV = 0.00
fi Jil-õî_lo

155.1

rr,sõ¡.i

624.,1
145.7
416.2
624.4

31?. . 2

-l;ds'e. 
5-

'7,641 .ß

40.4

60. 6
60.6

202.0
141.4

10 ,1
'121.?

6,695.7

40.8
12;: . 4

30. 6(1 l
61.¿-

20.1 .0

11.4
?34.5

6,1 6i: .i

47.2 4r.6
1:3. rj 124. 9
30. I 31 .2
61.8 62.4
61.8 6î.4

206. 1 208. 1
144.2 145.?

--I--1 1Ì,2
- :q .-1r.:.
6,8_1'J.3 6,89H,6

530.6

.r20.4
6rr0.6
s:5. 5
315. 3
lrjl. s

159.2 160.e

1r,139.5

636,9
143.6
424.6
636.9

313.5
-.71 . 5

3,1i4J]-ti¡ì-

Keni'¿
On-Farm l,làiue Storàge Anàl.,,sj s

¡\lÀI ZE Crcf-. I\jodel
E¡ITANCTAT BUDoE¡

(ln KSh pe¡ Àcrei

162.4

---oi
jt¡t1.,r

54 _r. _1 649 ..1
643.-1 649.?
15t.1 151.6
4:8.9 433.1
ç,43 ,3 í,19 .1
rc36. 1 54L 4
3:l.rj 324.9
-1?5.2 _t79.0
231.6 2rr o

42.5 42.9
l.ar'- l

31.8 3:..?-
63.7 64._1
6,1.? 64.3

272.3 214.4
143.6 150.1
7t.3 f q n

/64.ì 1J1 0-to-ìllf -T;r.r-i¡

656.2 662.8 606.0
656. : 662. 8 605. 01.')3.1 151.6 141..14.17.5 441.8 4¡.1.1656.2 562. I 606. O5,16.Ê 552.3 505.03:8.1 331.4 303.0.182.8 386.6 -ì53.5

43.3

€,5.0

?16.ri
151.6
?5.8

't't f .i

43.1

65.6
{i5. 6

27ts .1
1:.3. 1

à4,2 40.d
1r2. 6 I21.2

33. 1 30. 
-1

66. 3 c.0. 6
66.3 60.6

220 . c) 2û2 .0
154.6 141.4

--Jl.l ?o ' ?

-=...l-:/,.rJJ,0 6.(ig5-f

61:.1 61a ?
612.1 618.2
142.8 144.2
408.0 472.1,
612.1 618.?
510.1 -515.2106.0 roo 1

,ì51.O r(ô i

40.8 41.2
L?) .4 723 ,6

30. 6 30. 9
b1.2 61.â
61.: 61.8

204.0 .ì06.1
142.8 144.2

6,810.3



624.4 630.6t324.4 630.6
145.? 1.t?.1
416.2 4i0.4
624 . ,l 630. 6
520.3 525.5
3\2,2 315.3
364.2 t67.9
22'l.B -..r7. î

J,B\h \ ì t¿or 
^+t'¡¡4t,8 1,124.3

-l]u

636.9 613.3
6313.9 613.3
148.6 150.1
¡24,6 428.9
636. 9 6,13. 3
530. 8 536. 1318.5 3?1.6
371.5 3?_5.2

-J¿3.1 231 .6

i#"t- +^r#*
42.O

126.7
-11.5
63.1
61.1

2I0.2
74't .7
13.6

-Ê,96i,6

649 .'7

151.6
433.1
649.1
541.4

319.0

42 .5

31.8
63,'t
6.\.1

14f1.6
'74,3

656.:
6-c6. 2
153. 1

4.37 . 5
656. 2

3!2. ô

64.3

214.4

75.0
117 .9

-t-, ral:6

141..1
404.0
ri06. û

218 . .?

3-L1l
-,¡:I_Ç

110,5
2 .16.À

12, 272 .0

662. Ê

154.6
441.8
662.8
552, 3

386.6

44.2
13:.6

3_ì. 1

66 ,3
66 .3

22C ,9
154.6

1'7 .3

652.8

154.t
.141.8
Ê.s2.A

331.4
3â6.,j

44.2

33.'l
65.3
66.3

154.6
?1.3

795.3
f,-123.0

i38. 6-Çìe3.i -------- -
s,l-ts. t ------j

44.2_
132,6

5 Li. ,1

'56.3

154 .6
11 .1



l.lel.n Productlon
l'lilk to r.ca
I'lilk local sà1es
CulI Cous
Hè:fer caÌves
Bulì cè-Lves

By Þloductr
Catt-le l.Jaste

Invott$nt
InpuÈ!

Livestock
Fenci ng
tlllkinq sheCs
lti.lk cans
Feeding Buckets

Ldâor
Daj.ry permanent

0Þântlng
Inputt

Grazing.LanC
¡¡apier grass
salt 11ck
d ippi ng

Kenl'¿
On-Farm_Maize Storage Ana.Lysis

DÀIRy Clop Ì,tcCel
YIELDS ,t¡ID TNPUSS

iPer Àcre)

t-
+g*;1i*..'Ìi" +i#fr* ** #+ x#æ

ì¡
G)

Unl t

Litre
lit¡e
acre
a c¡e
aate

a cre

âc¡e
ac ¡e
ac¡e
acre
ac¡e

labour day

1,800
60

1

1

1

Diseàse control
Drugs and chem.icals
Dairy Heal

Labo¡
DairT casual -[abo!r

t,800
60

1

1

1

aÈre
acre
acre

ac re
acre
acre

da;,

i,800 1,800
60 60
11
11
1t

11

11
11
11
11
11

1

1

I
1

I
I
1

20

t,800
6fl

2A

1

1

1

1

1

1

1

20



Ilovênue
I'faln Eroductlon

I'l:-Ik tc K.cC
t,l:tk.tocal. sates 9,C9O.O S,IBO.g 9,212.1 9,36a,.A 9,459.1 9,5:3.? 9,!l?.1 9,14,,.j 9,8.¡3.2 9,941.6 ç,,ú90. D 9,t.c,9 g,2j2,.1cur..r .o!,s 333.i J_15.6 3lo.r 341.4 :ià.c 

-,isõ.... 
3s-ì.e .¡s;.¡ ,iiò.c 

- .rcr.s l-rJ.J 
.ìi;." 

340.0i;il'j"i:::"' ''lli': ''íi:,í ''i¡i'i ''iii,i ''¡ii,; ''li: t z'¡¡o e 
"'iàr i :,lrï ' 2,401 4 2,isð i ¿,.iij, 2,.-¡s s

sub-torar Mrn produc*on D,ãil+ r:;d+i ## #-*J -#j -#+ #H -# ## -# -*# *i+ #f#8y productt
Cartle Wàstc 6O.i, (,j ,sub-totar' Rovcnuo Ì,ãri'; ri;õi- rrr# ''i# of++ rr#i ,-"-érH È--fij rirqr;H fi#H i:Ì#j jj,u#* ri¡S*Input cottr

Invortmnt coltr
Livestock

r¡
Þ

Fencins 69'1'â ?01'3 708'3 ]l!.4 122.6 tr:.: 7:1.,! .t44.s ist.e .7ss.4 694.4 101.3 ?0a,3r4irkin! sheds 2:ì1'2 223'4 22s'6 ?2-t.g :.,0.i ,'r: 2 234.8 zt.i'.t. ,i?.: ?4r.e zzt..i ií..q 225.6r.rirk cãns 1sl s 1s-1.0 1s4.s 1l!.1 1zi'.j ìsr.z 1g9., ;¿ï.; iËt.: lf:.] 1s1.s r!:.0 154.s.i=i¿s *;::lå,t co"t. --id -+S , :iI -:üj 
:l:: i;: t 25r'3 ri;:'r ;:, -, 26s.1 i1...4 ii,.e 24t.3

op*a*ns co"t"-'-"- ---¡¡ rllio'o -i,lrtz -tff i;iü: -r.ri# lri# r;Tti ìrÈrï--ili ,*# -iþå .j* #crazing I.ìnC
r{apier srass 

606'0 612'1 618'l - gÌj.i 630.5 636.9 613.3 64q.1 Áqrìji:;,j¿:;".. ''î")Ê.i',äiå ',;ji:i ',ij3:; ,,i:l: ,.iij,: 1,i;¿:; ,,;;; i ,.iil:; ,,jji:B ,,!îl:B ,.ilÍ i ,,i:z..,i
oj.iè.¡sã contror 323'2 326.4 ijô.r t,1].0 3j¿:3 il;:; ljl:i lli:3 ll8'f 1:1 a 

-'irö:; "ìiä.0 i.4r.4Druss.rnd.¡ãÃi.ur. sss's s61'1 s66'r :l:'-' ;;B:i ãiì.e ¡ir.r ;ds:; ;;ï:3 iii:: iÍi:; ili:î ;:::iDaiiv 'ìiea, lil1. liÍ: r:e: j:: i ;;i:l ;ll:i iil:i ;ii:; ijj t rrr 6 ¡q:, ¿ ãíå e r5o 3sub-rord oÞoràtrnq c"'t" t,ÐËt æ ,¡j11ì j,qË _¡;á+- ;#j ;#j o-## _jf+ _+= _:^I_4 _=:5 141.8Sub-total tnput coeti
¡n"m la"rqis-r,äãi-c.',', T## # # # +# ffi ffi ffi g$ ffii +jÊ lffil¡bor cort6

Invortmnt co!t5
D'rir)¡ permaneDt 'Iàbour 4Ê4'8 489'6 494's 4r,ì9.5 504.5 s'-o.5 514.6 51?.8 525.0 5-10.2 484.8 4tJ9.6 494.s

Opôratlq9 Co!t!
D.iry càsua-l labou¡sub-ror"í IJ",-.åI|I"- +*raj -jg+ ----i-1= 4t6.2 .rzo.4 4-'4.6 4-ìÊ.e .rrì r 1ì?¡n"* r¡¡t*-iiãi-õo,."r -ci¡iË -rå'+ -r#H # æ,j#r--- ;p-, + -ü+ =Ìtr j+J # _++f _##

lncome Àfte¡ Labcr: IRR - 0,0t, ¡¡pV = ¡.0,,

['en\'â
On-Farm M¿ize sÉoragc AnaJ.vsis

DAIRy arcp t4odeI
F¡NÀNCIÀI, BUDC'ET

lln K:ìh per Acre)

6, t'31 ,o



9,365.4 9,45s.7 9,ss3.7 9,6,19.2 9,?45. i 9,AA3.2 ,,211.g _ e,o9o.q 9,941.6 9,941.63.lJ.4346.8,5o...::l.9:si':l-,iiõ.s^:e,l.s-'¡ij',]64..5-164.5
2t:62.3 2,284.e :,307.r 2,330.s 2,3À4: i z,iti..i z,¿.0t.¿ _ z,iís., z,¿ot.q 2,.101.4468.3 4?3.0 411.1 1iz. 481.a -,í;;..; j:1.1 _ -,¿.si.. .re?.1 4e?.1n#H --jdj i:j#* "j#* ",-#* -+# #ff ____- _*ij r jj#j rTf-l:; __-__._

62,4 6ì 1 ¡r rri;?ãfi T:rÌ# r,-frj ñr*"rj ffifr* ,,;¡fr+ rr#"!j -=__: irj# jì_#j r¡¡trj __-____--

',)l.¿ 1',3.i ta3.? l3l:3 li:.? t:: : :??.1 - 6e4.4 ?se.4 7se.4

..¡
(tI

¿t¿.5 i]l.8 23r.r 2_19.5 247.g1::'l 1sì.7 rse.z r¿o.B 162.4 l;;';rii:i )äi li?:å J!î:3 I!;:! 1:!i i2i1 _ iil:i iii i iii:;5ô.-"# -"fri -## # -#i+ ;# # - - .# -# -j# ------j- 92!.4 e10.6 636.e 643.31'?:18.1 It2€1.2 1,2't).8 1,286.6
11i.8 14t.2 14s.6 r41.7
113.0 316.3 -ì3?.1 143.1
!12.3 r,78.1 sB3, I s89.71st.0 :s,.j ¡¿õ:; ;;:; ìå;- i :lÌ: î91 : - 5-cs.s ¿õ;:; ¿ó;.; :

649 .1 r3-c6 . 2
1,299.4 1,312.4

14E.6 190.1
345.5 350.0

168.2 371. !¡

601.5

519.3 5:5. O 5-ìC.2

606.0 662.t 662.8
1,212.O 1,325._c 1,_ì25.5118.6 151.6 151 .r),123.2 3_53.5 -153.5



Kenvâ
SnaìÌ Scale On_Farm llåi:o Stôtaqe .AnalvsisStoraîe Ihveaingnl A,:t.ivitv

YIÊLDS JIND INPUÎS

TechncIggL Technoloqy
Z-to- 

- 
a to lr¡c¡enenrjs Þ 

Future Future Percên!âqêunir 1 to 1 'rò 
-:vil+i-; !-rÈ-ql E¡]_s!_Lu _¡.Þl_ _!!¡¡q"

t!å,'n produôtfon _.--
I'lâi;:¡: iltored
val;,. rmmåJiare sale 

Kq 900 ttoo 2'250 2,250 r,3s0 1, -150 _ :i9 900 2,250 r50,.i;i; i;i;;jîi!""iååu.,ron fr, ''i:3',i:3 4s; : -;;r;ó -i,ii; ,,i;g ,,iií '';; 
,.ìfnDutr

_ _Srjore Construction Cost unìt 0.33!¡bor - 1 - 0.67 - 0.33

oo.t:Ï#c('nstruction lâbcur dây 3 - I - 5 - 3 -fnputt

-lo)

lntercst.on câpita] unit O,l 0.1c"'t or in'"ctictãå unit 0.25 0.2s l I -0:9 0.9 
-0:1 0.1 1 e00

å::i'i,';ii;;";:;:'""" Itli "S:i "S,i i i 'tll 'eli 'i:i ';ai i iSS

_,Ï:*:'.:ii"ffiåiiolo"""" 
Ks ¿sõ 'ìiõ ror.zi to'.ri -r,'rlii -r,,r?i3 iü 1¡å ro,.ri ¡iiLàbor- 

-_..,-¡¡¡ts!¿!.¡, Kg 9ì00 900 900 900 : -.,. ,: 
900 900 900storaqeHandlinglabour day 2 ?- 5 S J 3 2 2 S 150lbn J



Ravcnuc
I'laire Stóred
I'falze ImnedlaLe Sâl.e

_ lf¿i:e .àved-l.ss leductionSub-totd. Ravonuc
Input cortr

Invor¿mnt coltr
Sliore Construction Costqroretl¡g Coltr
Interegt on t:âDj.tèl
Cost of inGecti.idê
Ànnua-L nalntenance cost:sCosl of gunny b¿tas
Vafue of naile lásses
Home Ccn¡umÞtIôn

- sul)-tot¡¡ o¡¡ciatlnq Co¡t¡gu.b-totåI InÞut cort;
Incom (B6for€ Labor Co!t¡)l¡bor cortË

Itrve!Èmnt corÈs
SLore c,)nsll.r¡aLjon låLou¡qEratfug Co!t,
ÍitoaÀîe Han.ll : nc -I¿borr rgub-tot¡l !¡.bor co¡t¡

Incqm (Àfter !abo, Cortr)

-l{

8t787.0 8,262.8 8,345.rg,og4.s f,185.5 9,î7r.1 
8'4:1'l 8/51'r': n,-s98.3 P'68.1.3 a,?"1.1 8,g58.9+#i# # #"8 ## # #H +# #j,;# ffi #J ;,#

4 ,999 ,5

ñ(:(reitf"-re%
Incohe After lðbor: tF.R = 133.31, ¡,pu = Zr,éia.ôã,

?5.8

197.8
76.l
4 6.8

130. 1

3, I23.4

s1.0
51.0-6;?i¡t

1::".! :01.8 203.8 205.8,.!,u 11.8 1n.6 1g.1
17.3 4.1.^ 18.2 48.7

l-jj.1 I3:.7 13.1.o lrs.4
:,1':1.! l,rse.z ¡,ãiB.ð :,:s0.2ffi#H

20't .9
BO.2
49.2

1f,6.?
3, 282 .7

- 15, 150. 0

2 10.0 1, 920.0
81.0 296,I
49.7 45.t,5

138.1 252.5
3, 315. 5 682. 1

202.o

L,:t,5 128-8



(envã
StrôlI Saâle On-Farrn Hirlzn Src,ra94 AnaÌysisStorâge InvÞstnìent Activíty

FINÀNCIÀ,, BUDoET
(fn Kênya ShiÌlings)

rt
æ

1,178.1 .t,99.1.9 
2,011.9305.1 308.2 311.2,:68.3 41.1.0 41i.1260,2 2€,2-.3 265.4

- 102.8 -to9.e 716.9j,4:8.9 8,513.2 F_cqn ì
1:, 1.13.] tr-ir,f,1 1--:ffi12,14r.j i:7¡¡.1 Î]1fr
13,1431 ñ;:14.8 ifiõiË

?,038.1
314.4
482.5
268.0
'124.7

10, 150.5

126.3

I,852.6 1,8r1.1
238,1 240.5
438.6 442.9
1 35. 4 7:t6 ..7
518. -o -2l.544,1

- 1ãslt ---ï---
r,l¡./ 1¿1 ^

--o, JJ0. J 6, 39-1_ 6



10

11,1?:1.2 B,1B1.O 8,e41.4 22,368.6 1s0.0-?,:19.9 rì,oe,r.s e/e46.6 _ e.0
+*ãåi *#* ##iåi +i#- 

-f+J- 4,999.5

rl
(o



I'laln Þroduêtton
Mal:e Stored
l,talze lmmedjate SâÌe
Sèved Field Losges

Invortmnt
Input!

[itôre Constructiûn Co-st
I,åbô!

luo

- Store construct ion Labour dayOpâr¡tfng
Iìputt

lnierejt on capital unittos: 1t j.nseat ic:de unitAnnual ma.lntenance costs unitCost of gunny bag¡ unltvrlue ôt naj?e lôsses Kqll.'rre con¡umFtion unitl/ai¿e Bouoht_ unit!ùo¡
Stora.fe Hand,Ling .Iêbour day

Ken /a
Sma.ll Scâle on-Farm I.t¡.i ze Stc,raqe Ana.l,,,:i-sSto¡age InvestFcnt Àctivity J

YIEIDS À¡ID INPUÎS

lJer¡

¡r!,,,,uJcuy 2 t:c Increm+nts prèsênr E¡unrt 1 cc t0 I 1., 
-i::.=+- 

I,Y-1i! _

Existing Teahnoloo,/
rechnoroqv --- t- rr.¡:rsre__qt. q."".", rfillii" .,i::1,. o.:::::is.
Exísting

Ko
Kg
Kq

uni t

...' 2'250 2,:--co 2,.1-50

- 360 160 360

- ?00 too loo900 _ 9oo

2,2s0
"¿t::t) ?.250 2,¿50

3ú0 JÀ0

1f-¡! !¡l_:l!fS --rygy chanqeI 10 : 
----

1

1

1

1
-25A,15

900
- 900

t u!'

900

-1
-1
-1

360 101 .25_ !ì00
900

-1?



I{6vônu6
I'lai ze {jtôred
I'faize l¡Ìhediate Sal€
Sâved t'ie1cl Losses

Su¡)-Èotâ¡ Revânüâ
fnput cort!

fnvcrtmnÈ colt¡
S!:r)re ConstructioD Cost

Oporating Co!tt
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-On-Fãrm-Mai:e Stå¡aoe AnaIy-"is
5Eo¡Àge Ìnvestmehf Àct-ivity ltoCel

FINÀNCÍA¡ BUDoEI
(ln Ksh )

1.J71.0 1,384.? 1,.r98,5 1,4:2.5 ),426.7 1,440.si:l.g 2r4.1 :36.s 238.8 :¿r.: 
.';ï;.¿

2'70,5 2.13.2 2-t5-9
. xe.t lsi.i iá;..; ill'.8 îil å îîl r5,628.3 s,(,8.r.5 s,r4-:.4 s,ìõã.e s,diá.å ,,åil:Ì

G)
æ

1,455.3
246.L

191.4
5,914.5

\ t 469.9
243.5
290.0
19_¡.3

6,014.3

''iiii "iji:! ,,:ZX: ,,j:S:å ,,iaÊÅ
ii;:g ,l8:i 1t:.ì ît:.i i;ä'.¿

=,iri:i ¿,iäi.i ,,li'í:.ì ,,13å:å ,,13å:3-:,igi.1 -9,115.4 -e,qze.g _e,stt.) _s;;ó;:jfu*]##"*##
7, 426.1

24!.2
281.4
1Ë7.6

2,252.6
-8,684.3



^ FuLure futurã -ËriãìtãgehEreffl-4'+:Ij1-+-_-.""!J:_

l?,!î?.0 31,006.0 _ì1,316.0 _ _ 11 11.#'å!+;#: +j#J ##-"J *#:## __+,

(¡)
(o

1, 469.9
248,s
290.0
193.3

2, 32a . ,q

'at,a41 ,4

132.6
r3rj ----- ---n-3;¡s2'¡ r,6¡ìlf 1o-ai.B-



C.th Cüry FoHüd
P¡oduction Ccsts
Contributlon from own
Financing lequired

from own sou!ces
Carry Foe.'ard g
Transfer f¡oh plevious
T¡ansfet Èo I,text pe¡1ocl

Ào

,uutnr" 
ttu'tot'B 351'?50'o 355,267.5 358,820'2 362,40e.4 366,032,5 369,692.8 J?3.3a9.7 3.t.7,r23.6 380,894.9 373,35?.4

356,801.8 351,750.0 355t261.5 358,820.2100.0 ioo.o 1oû.0 100.0Period 351,?50.0 3S1,rs0.O 355,267.1 3Ss,A;ó'.;
351,r-_16.6 355,25?,5 35A,820,2 362',ÁOe'.;

Kenya

- 
On-F.irm liaiic Sr-o¡àqe Ànðl),sis

Larqe 5câle l,lixed Faim ÍroÞ lloCe]
CREDTÎ Jì¡.IÀLYSIS

(In l:sh)

362, 408.4
10û. 0

752 , 4AA.4
166,032.5

366,032.5 169,692.8 3?3,389.] 3??,123.6 380,894.9 351, r59.¡
^_.100.0 1ro.o 1c0.0 100.0 'ió0.ó --"roo.o
166,C12.5 3ó9,6?2.8 3?3.3flo.7 3??,123.6 380,894.9 351, /50.0i6i,6?2.e 3?3,38?.? 377;r".3.5 :eo,oi,i.ò 3áõ;àé;.é iíól,,ro.o

21., 50'7 . 4



350,9_s0.9 354,460.4 358,005.0 361,585.1

350,950.9 354,460.4 358,005.i) 361,585.1100.0 100.0 100.û 100.0350,950.9 354,461.4 358,005.0 J61,525..354,460.4 358,005.0 351;5S5.1 365,210,1

È
-¡

Ke nya
, 
On-farm I.fâi:" Stcraíe AnalÌ-sis

Lar?e Sctle I,lixa.d Fàrm arcÞ ¡loCcl
CREDIT À¡T¡LLYSTS

(In l:Sh I

365,200.9 366,85:.9 3.12.,547.5 316,26f!.jì 330,0:çì.6

365,200.9 368,852.9 37?,541.5 3.t6,266.9 380,029.6
-._ 100.0 101.0 100.0 rtr,.n - , 

iis,n
?:l,i?0.e 166,Ê5:.e 3'12,541.s 376,--6,j,o ¡¡0,Å:s.À1i8,85:.9 3?:,541.5 3?6,:(.6.9 l¡o;129.6 !gi.,::9."



I'lal.n Productlon
Outputs

By Ptoductr
Cr,)p Residues

Ororr Vúuo Of producÈiôn
On-Fåm Conrutrptlon

OD tputrj
Net V¡l-u6 of productlon
Off Eam Êti)lolmnÈ

Labour Input
INtr,ows

Þroductfon Cort
Invo!tMnt

Purcharod Input,
Litestock
Fenci n9
l.lilking sheds
t.tilk cang
FeediDg Buct:e:s
Stiore CorrstruÈtion Ccst

SuL.-Iot¡l Þurcharod Inputr
Htrôd !Àbor

Lâl)our Jnput
Su¡r-totât Invortmnt Cortr
Oparatlng

Purch¡!od Input,
vâriaL,.le Inputs

Hlrod L¡bor
Làbour InDUt

Sub-total opel¡tfnq Co¡t¡
Sub-fotal ploductlon Colt

ourFLOlrg
Cllh nI4 Bofor€ Flnucf nd

-T":._g*fV BcDoftr, eefoíe rrnuclngN6t Bln¡nclng
C¡rh FIæ Àft€r Finüclnd
Chugo In Net itorth

Con!:ribution from orr¡ 5¿yl¡g5
Residuãl vêl_ue of

lransfer to l¡ext Þeri.ôd
Sub-totrl Chugo 1n Not ylotÈh
Aan Fa¡trLIy Bonofltr Àftêr FlnÐa1ngR6turnr por fantly-Day of f,â,bor

Þ
]u

Kenya
_ 

On-Farm |tai¿e Sto¡age Analj,sis
Lè rge -ccð I e t4ixc.l Fa inr Crcp H..l+-I

FTNÀNCI¡ì! BUDOEI (^cctREc¡\tED l(In l:5h)

514,880.3 520,029.1 525,)29.4 530.481.? 5-15,1€6.5 541,11.1.4 545,55-5.8 552.A2\.4 55t,541.6 563,117.0

++*i #i+,* #;#i #;d¡- #î+H 3:,,;t# ###* $,a#H sÈi,.,,*r!Ll 5¡+*H
#-+.ç 5i+#H .-#,i+i r.+#; -##i #?Åiì+i#* # E##* Eè++#j
+ei#i #++#+ **#-_.H#* #i*i ##H +i#+* *+fÍ# +i## *ffii

23'1,960.t 240¡3-.19.8 242,:,t3.2 245,1:'0.6 241t622.3 2-50,0:18.5 252,599.5 255,125.5 251,616.g 260,:53.6
12,241.?

251), 2aI . ,1

!_lq¿!!.g
$!¿8!L-C
lîi-:ñ--------:
i6l;30?.f

712,.123-'¿
?85.1



523,529.5 528t164.8 534,052.4 53g,392.g 544,?86.9 S50,234.? 555,?37.1 567,2gn.4 s66,?0.1.,) 5?2,576.5

#Å#* -#tri 
"#+#i *#Å#t#i s++H c##* *",-tri n#i# e-,,-*i

Bii+*i Ð##.å -#H #*#* #iHi #;fr# så#H u,&#H ..i#H ##=
+##i J##* **ilq* ##:*H*i +ffi ###i #,'4f*;##i #€fl*
20,831.3 21,039.6 21,2s0.0 21,462.5 21,61.t.7 21,t:1.: 221112.8 22,333.9 22,s51.3 22,132.86,63s.7 6,102,1 6,i6s.t e,e¡e.e 'å,nci.i 'ì,Zll.: ,,o,tj.õ -_,,t1q..Â 

/,1es.s 1,2s1.4:,,i::..8 j;ålî:i 4:îl!..t 1,¿;i.; i,i;i'.'s i,,.,.e.e q,¿)À.e i,;;:..;4,!ì--1.6 4,e70.ej;j$j i;;3å:i i,uii :,,¿Zt.i t:iÏ:i i,,Eit3 ::,;I{i :::,;ïi li:tj:; j;it,,;,;,,,01e.0 1r,-¡i- ìit61Tt -¡taj# -?r;ss- E;E¡ì, _i:,-'oãt _ì1fr Ìr__gj ìi;ljltz##i +#H #*+-1!i -r+H# dffi #*#- #i#H,r,+j,..:u* ft#ii #:,å*
236'926'€' 239'295'g 24r'6aE'e 244,10s.'7 246,546.8 249,oLz.2 251,s02.4 2s4,or-1,4 2-56,5s7.6 2b9,rz3.t-

A
0\)

Ke n./a

, 
Cn-Farh Hai re Ståraqe Ànà..ysj sLàr3e Scale l.lixed Farm frr_r. l.h,lelgruNcrÀr nuoonr laoonrãirno¡

{In }:sh)

12t604.4't2,'t34.5 72,A6r.9
i:1,:91i 2-54¡)::¡ æ.r>u, e50.9 354,460.4 ¡Sg, ooslo
¡so, rso. s 5¡tl?-4 :se-ffi
rBr, 2eó. e lgålrjlã la=tÕEl:i
':1.99= i-TF,1¡ i¡ffi,
ñËË;i TEit#-- *-+#i



l,!¡Ln Þroductlon
Outputs

By productr
Crop Residues

Orotr VaIuê Of productloD
On-Fm Conru¡Ertton

Ou tl)u t s
Not V¡Luo Of produêtlon
Orf Eañ Erf)lotmnt

i,al)cur lrrpùt
INrlowg

Ptoductlon Co!t
f nvortmnt

9urchuod fnputr
Livestock
Fenci ng
I'tilking sheds
I,li-Ik câns
Feeding gucliets
Store Cônstruction Ccst

Sr¡b-Iotst purcherod Input,
ßlrcd L¡.bor

Lâl)Dur Inr,ütgult-tot¡l tnvàrtmnt Cort!
Operatlng

Pulchaôcd InÞut!
Va¡iable lnputs

lllrod L¡.bor
Lâbour fnputgub-tot¡L O¡rcr¡ttnq Co¡ttSulr-Tota¡ p¡oductlon Cort

ouItLo9ts
Cuh FIoe Eoforo Finuol¡g
F¡m Fa¡nfly Bonofltr Bofo;e FlnilclngNot Ff nÐclng
C¡lh FIØ Àftcr F1nùsfng
ChÐgo in Net ltorth

Contributlon from cwn savlnc-s
F.es-id'làl v.ì.Lue of

T¡ansfer tc Nert pe¡ioC
Sub-lotaL Chüg. l.n Net worÈh
lu Aa¡nlly Bsnôflt¡ À.f,tor FLnÐolngRåtu¡nr EEr Fû¡ily_Day of Labor

-

lKK = lU,tt, ¡tPV - 1, -ì23.8¿

Þ5

586'345'9 59:'20-o'4 sge'131'5 604,r1'1.E 6r0'1s3.9 616,255.4 6?2,418.0 6?-ô,642.2 634,928.6 647t21.t.g

-t+,"'* #-ä* #*#i #-#i .t"a#+i õ"!#H #H;6i*f,=F- 6it+ii..,-*#+fffi s'##i s#tr Fi+a,"i õ# -ït'-",!* #jtri 6iitr++ æ-il#ï* tsffå*
#i+tri #*#i ###* #i#* ##H #î+# *r## *ì##.;++#* #3fi*
20,811.3 21,0_?9.6 27,250.0 21.,,16:.s 21t611.7 ?1,:::.? ?-2,17î.8 22.333.s 22,5s-1.3 22,182.s6,q3s.1 6,r0:.1 6,16s.1 e,ei..ã -ålõos.i -,l,rrr.z ,,oi¡.r -ìjiií.0 

,,1¡r, i 1,2s.t.44,s4s.0 4,s?0.s t,ç,36.4 r,..qJ.7 q,iiõ.i i,r...i.r_ .r,si,;.c ;;;;i:; 4,e:r.6 4.r70.81,:12.0 r,-ì4.r.? -.rtl.Ì r,,ió..¡ i;;i;:ì i,yll.i ,.,.,i¡..Á ,,,1íe..a 1,Bi4.s ?,esr.rr,sls.0 1,53t).2 r,-q4s.5 r,såò.õ i;;'¿:i i,.or., r,e;ó.2 i;¿r;:: r,640.s 1,(,s6.rtr4n¡?'gi -ì;rah¡ 11'6'.1i -¡-ì¡i ä;.l'sF; -¡:;¡æ;i ltl¡ì.¡ ltlìiìõ 4.¡;r]l'; .ir.: .:#i rn##* #;j#* éffitr r.Ë.'H t'.3#ff dî+-{i -j+#* #+## #?-+íi
231t458.e 219,8_ì3.3 242,231.-7 244.554.0 2,1?,100.5 249,5?1.5 25:,067.3 254,587.9 25?,133.€ 259,?05.1

Keni'¿

, 
fn-Farh I.lå-i;e S:crlr9 ,I\nà.ì7sisLàrge Sc¿ì.le l.l.Lr:ed FtrF aroì. lloCel
FrNÀNcrÀ! snDopr (¡doREoj\¡ED)

{In l'shì

-_:
:5r, ,l4l . t

7,1.10,2

'=--:.i60,015.5
1 , t'ð7 .9

i:i-',J3J æ -I3li irEr-r't



595t4-t6'B 601'431'G 60'r'445,g 613'520.4 619,6,ss.6 62s,Bs2.r 632,1r0.6 538,431.7 644,816.1 6sr,264.2

i6n## #-'r*,u* ##i ###i aii$+i 6i#*r# #i#*###i -+#åf õ##i
¡-f;## ##H õiif+j õ### a*#H æ#ii Ðå## #-4#* #i#i iig#
#iffi* *#i* 6ì'jH* Èl+ji{* #i#i #'ff *T#H ###* *ril-ë# éif,,i*
20,831.3 21,039.6 21.rqo.o 21-,462.5 2r,611.7 r1,l:1.? 22,112.8 22,.r33.9 ::,ss?...ì :2,.tr.¿.q6,63s.1 6tjo2.r e.rno.1 e,o-.e.e 

_c,pos.i -å,gr,,.¿ 
j.,?11.? t.,ti¿...t ?, las.s ì,2\j.4:',?:?3 4',3i11 j:îif:t i,i;l,i í;#:; i;t::i :,:iti i,::ii t:tit:i j;lt:!,l 31å:3 _ï'o'i l,srs's r,sáò.r 'liÏi.i ,,rr,., t',;õa'.i il,rì.1 ,,641.5 r,65ó.e-¡?,ci-r¡ .u,i¡it -Tr-ìd ir;i:¡:i i:rEE_ _?z;¡iõ.; ___, _# _:ri;ir¡:r, _i¡,ffl.,

*#i ## -r"e*.'++ #î## #ffi.rî## #i#H #++tri #,¿+H* #+:**

A
ût

Ke n.,¡a

,91:a.'I. t4âi:e s,_;r¿Ee 
^nalysfsLar9-e_5.ale I.liued t-årh Crot, HcCelErlraNcrÀ¡ ¡u¡oer (À6oR¡o)rro)

{In t:Sh)



Mel.n producÈfon
Outputs

By product,
Cr,lp Residues

Oro!¡ Vt¡ue Of p¡oductloq
On-F¡m Consu¡rptlon

Output3
Net V¡luo Of productton
Otf rem Êçtolmnt

Lðbour Input
INELOI9g

D¡ocluctlon Co!È
f nvo!tmDt

purcharod fnputr
Li vest ock
Fencj nq
I,fj _tkiDg shedg
I,ti.Ik càns
Feeding Bucl:ets

- Sfore Constructlon costgr¡b-totaL Þurch¡lod InputtHlrod la.bor
Lôboui InÞut

sub-tot¡l ¡nv;lttunt cortr
Oporatlng

Þurchued Inputr
Vèri¿l)le lnrJuts

Htrad !¿bor
Labour Input

Sub-totàI Opcrðtlnq ColttSì¡b-lotal Productlon Colt
oûrEtom

C¡rh Fl@ Bofolo plnuclng
.1":._T*nf tV B6nqftt! Bofo;o Ff nÐctngNat FlnÐclng
CMh Fld Àttor Flnüclng
Chügo ln NeÈ Vtorth

Côntribution from own -savingsResiduã.1 vãlue of
Transfer tc lfÊixt periodgub-Iot¡I Chùge 1n NeÈ WorthEm Farlly Bonefltr Àttor FlnùclndRâturn! pet Fanlly_Day 

"f 
¡,"¡o.'--""

rRrì =-rlri, rlpv =---;ØõJ3

Þ
o)

Ken':.r

,9l-F¿Im I.f ri-:e S.-crage I\naJ.ysjsLarg-c-Sfâl.e l.fixe.t F¿rm ¡jrot, t.lîCôÌ
FT}{JìNCIJ\! BUDOEî (ÀooREO;rEDl

(In t.sh)

566'345 9 592'20'ã'4 s-o8'131'5 604'112'B 610'1s3'9 616'255.4 622,418.0 62ôt642.2 634,928.6 64r,2.t1.9
;'È## 

'+## "+#H --##i -+#H õ*#H ##i##H #,*#i 6i+¿.s*
iñ#?: BE##i s3#"1j eî+äi #;f#i .,ïi*å ffi*-î#++ å#å#+ffii
#i+#i ###i *H#* *i## ###i #î+-rj."r##i åiH* 6++## ##:
20, 831. J
6.ri35.?
4, 54 5.0
1,2.72.O
1, 515. 0

ffi +##i dH#;+ r;ffii ### #i#H dH;H #*#H ##i* f+-+*
2-17,458.a 239,8-ì3.3 242,231.1 244t654.o 24_tt1oo.5 219,571.5 252,051.3 254,587.9

-++.+=9 j:].?ll .-l r¿, ¡s:

ffiffiffiffi-#ffiffiffi

21 , 46? .5
6,83G,0
4,6q2.1
1,492.3
1,560,9

21,611.1
5,905.1
4,729.5
1 , 56'1 .3
1,516.5

?, 1 3.'¡. 5
4,9:1.6
1,8'74.5
1.640.5

22,'t 82 . B

1 ,251 .4
4,970.8

1,656.1)

1,?29.9



590's95'5 596'Bo4'4 602''712'4 608'800'2 614,€88.2 621t031.7 621,241.4,:3i,519.9 639,as5.1 646,2-\-3.1

#i#* #;ìtr* õ++#i ##iÅ.+#,-o.¡#tr õ+'#* #t'+# 6ìi-gi ßi#Hå#- #:*-q+ #'*uij æï#åi #;Ë#i a+ftri Ð*#i #j#* Ë¡##i.+*g#
**:#if *ri#+i #i#* ÈÌ+såi #*#i ###i#åi cs:3Íå* ¡i#*i #i#*
20.831.3 21,039.6 :1.:50.0 2!,462.5 27,6a1.7:1,1:1.? 22,11:.8 :".,33_ì.e 22,551.3 22,r8:.8í;!ii:ö Í;l3;:å i','^32 \ e'e¡e'e 'ã,òos.i -i,::r I r,õij'.; '-',íii'.í ,¡1,r5.5 1,¿57.4:,t.i.e ,,,qi.i ;;;i;:l :'.,äil t;lÍt:i j;Zll:i i;:ii,¡ i,ä¿l;i:;i:l j;ill,:å:3lå:3 1,s3û.: r,s¿s.i t,sáo'.ó i;i;¿:i i,rrr., i,eõa..) t,o;i.,J 1,6.10.s 1,6s6.e4¡;ll1.s rI;õ6¡ -ìl;ijd ì?-¡sj -ì:;E; E;¡i¡;t ___"j # _¡¡;lì¡.; _ä;_E:ìt:

###* Ë+#* #:É-ri fî## di##,.jî#",,u #î#H #ffi #,¿+íi #,*i
239,415.-q 247,810.7 244,2eg.4 246,132.3 249,|gs.6 251,691.6 254,20S.5 256,150.6 2s9,318.1 261.!r11.3

A
{

Kenya

, 
On-Fèrm 14ãi;e s:;r3oe Anajysis

Large -ccâ.Le l{.j.xecl Ff,rm Crcl, t¡odel
FrNÀNcIÀ! ¡uoo¡r (¡raOn¡oìr¡m)

(r n ¡.:Sh )

L2,_!3L2
2 56,'t16 .1
! 'q6, 813 . 7

ls6¿_Qf_3.r
257, 496. g
2r10, E9Ê,1
-3, 558.1

241 , .a2Ê. ¿

1? | 672.1
259, J44.4
360,381. 9
J60,331.9
2-s4,0i1.5
26),s01.1

25?,329.9
7, 169 .'t

262, 502. 
-1 .-rtfìl.: l¿i-rs.i

t,20L.i --ì-.ìì )

13, -ì88.0

IE¿ë!.q
3e2, 55.ì . 6
2r:9, 538.4
__-'---;
.i6S" 6--ì8.4

-r8:,552.6
38:, 552.6Eriìtli

3, r) 10. 3

:70, 456.,l



Mrl.n DroductLon
Outputs

By Productr
Crop Residues

Orosr Va¡u6 Of ploductton
On-Fan ConlEtptlon

OutÞuts
NqÈ velu6 Of productlon
Off râm È¡E j.olmnt

Labour lnput
INE¿OfiS

9¡oductlon Cort
Invo!tmnt

Puroharod Input!
Li ves tock
Fencing
l'lilking sheds
I'lil.k cðns
Feeding BuckeLs
Store Constru{:tion Cost

!¡ub-tota¡ purcharod f nþut,
Hlrod trà¡or

Lal)out fnput
Sr¡b-totrl Invortmnt Cort¡
Operatlng

Purohaôed. IDÞutr
Variable fnputs

Htnd tabor

À
@

Kenya

- 
on-Farm l.lai:" Sto¡aqe Ana...].sis

Large Scale l4ixed Faim Crot) Hodel
FrNÀ¡qcIÀt BuDoEr (¡cgREsj\rEDl

(tn KSh)

521'525'1 526''140'4 s32'OO7'B 531,321'F 542,107,7 54r1,128.1 553.609.4 559,145.5 s64,.731.0 5?0,384.3

#+'-''!+ Bi'!#i ##åi '##i F+*æ F:+si ##*"+#* #js* --Hi+i
"#'fi çifsi --+# #*#i -+*ii Bì+f#* ç*+ii Fî{:# *i.#i ç+#H
#ttr *##* # s+#-qi E+itr# +ï-å*i?j ffi ##i#i #++#i

- - Labour rnput 
-\?,2ir.2 12,363.6sub-total opor¡Èlnq corÈ¡ fiffi #*--

sub-rotar p."ã'.riã"cãIi-' ++4i+4 -r9?'114'eour'Lows Íl-",*lj-l 4gq1,U
c¡lh Fr@ B6roro Flnùcrno #Ít*# i*!,ilr-l
_um r",n''y ii..rit"î]i.i" Frnüclns Ëï#É ffi*Noè gLnùclng
c¡rh Fr.ow Àricr Flnuclns *-';zrrj rii:fr-Cl¡úge fn Net Worth

Côntribution from own savings
Residual value of

T¡ansfer to t{ext periôd
Sub-lotal Chugo ln Not Wolth
trrm fänÍIy Bsnoflt! À.ftor FLnüclng
Råturn! ¡þr Fanlly-Day of l,lbor

21,039.6
6,1A2.1
1,590.5
.1 ,344 .'7
1, 530.2

##+i +"ïHi +#H +##i Ìî+,tsi +Í#i +##i +ï## +^4^e* +#s*
156,684.5 166,351.3 170,034.8 7.1I,.135.2 113,452,5 1?5,187.1

21,462.5
6,836.8
4t6A?.1
7,49t.3
1, I.6û . q

21, 6'11 .1
5,905.1
4,7:9.5
?,567.3
1,576.5

21,893.9
6, -o1,1,2

'1 ,'t1 6 .8
'7 , 6Å2 .9
1,592.3

lr-6,938.9 174,70e.3 180¡495,4 182,300.4

+#+:j4 r1*f<44 =]J4:t Þ 13,388.0
tYt,ór¿.6 ta.{. /.,ô.9 l05,6ng,4).to¿ffi:i_-#-.# +++g+ ,jæ¡ ãse,:r"-

,{=+E###H
#=3i ¡i?##;#'--*i



530,7'74.3 535,4?6.0 540,830.8 5.t6,239.1 551,?01.5 5r1,216.5 562,-790.5 568,418.6 s74,102.7 519,8{3.8

Eri;#': #*# + ç+#* ##i ##,ii G,"'#i 
"+#ffi #j#i Ð+ffii #Ë#*

å#Å B,i#H s*H #i#i ##H "i#* uî+#* #j-++ G+#i #-,!4#i
**H'â##i #j#i ffi*'"-*i så#:€i såï#H ##*såiisi ###
20,837.3 21¡039,6 21,2sA.0 2r,462.s 2!,1..t1.1 21,g:1.? 22,172.8 22,333.9 22,551,3 22,182.86,63s.'7 6,ioz.r 6.'t6s.r ã,eiã.ã -älòos'.i "1,,r10., f,oÁa.r -;,,1;;..1 

?,18s.s 1,23.1.4:',i:',.3 1',3Xi., l:il1.t !,ee?.i i,tié.i íi1,1.e t,e¿Á.â ;,;î;'.; 4,e21.6 4,e,o.BjËil i,izå.; i,¿izt 1,|'Z3i ;:igl:i ;:,äi.\ ::,¿ll:i 1':,ZZI.i i;ilå:: iii;i.i-u u).. li;ìo,i, -ill 613.i -?r¡-i', -ì:;-¡EB- li;¡i¡, -orlõ,; lir_i:.õ ir'ro.; _i¡;Ei_
-*,"\þi +ffii +*+#i -+#J #^*#i ##H +#i +i..ë+i *çg ##
16-5,550,9 16'1,30't.4 168,980.5 170,670.3 112,311.o 1?1,100.8 175¡841.8 t-/7,600.: 719t3.1€,.2 1tì1,1?O.O

Þ(o

I/,enyâ

- 
On-Fùrm llùi::e Sr:orar¡ê rìna...ysi:

Lå¡gc S':r.le l4ixe.l Fai.m C.r.), i4odeI
FrNrrNcrÀfr BrrDoEr (ÀconrcjuÐ)

(rn t:Sh)

*ttrffiffi#+tr#/.i:L::*:: i+,=-!]t+ 4lq,_!_q. i 2Jo,,isrlffiffiffiffi
r,-;{¡#;ïËH;¿,;+#i #



I'laln Dtoduction
Ou t Þu L:r

By Productr
Crop Resjdues

Orolr VrIu6 Of productlon
on-Fm conrwÞtlon

Outputs
NeÈ Vd.uo O! produottôn
Olf A¡m &qrLolmnt

Labcur Ir¡put
INFI/OWS

Þroductlon Colt
f Dvortrunt

Purchared Inputr
Llve_iLock
Fe n cj. ng
I'fitking sheds
l.lilk cans
Feed_in_q Buctie:s
St.re CônstrDcticn Côstgub-fotal Þurchålod Inputr

Hlrod L¡bor
Labcur In!ì!t

Sub-totaL lnvôrtmnt, Cort,
O!,cratlng

Purchuod, Inputr
Vari"rl)Ìe lnputs

Hl¡od Labor
LaL,our fnput

Su¡-totål q)orttlng Cort!
Sub-fotål. producÈfon Coct

oulIT/OWS
Carh Flæ Eofore plnÐclnd
.F¡h Aamlly Bènoflt! Bøfo;o FlnuclngN6t Flnanclng
calh Flow Àltcr Flnuclnd
Chügo fn Net Worth

Contribution from o!ún savlnos
Residua.L va_Iue of

Ttansfer to Next periÕd
Sub-Îot¡I Chsg. ln Net ltorth
F¡m Fanlly B.noflt¡ Àftor Flnüefng
R¿turnô por Få¡ntly-Day of Labor

UIo

K.¿nf a

. On-Flrn lfai;e -ci.^ràoe /ìnàI).sis
Large Sc-t.Lc 14ixêl Fàrm at.iÞ ¡lodeÌ

ErNÂ¡rcrÀr nuoonr ¡noonroilreo¡
{In tish)

518¡149'7 523'33r'2 528'564'5 -q-13'850 1 s3'q'1BB'7 5'14¡5å0.5 550'026.3 s5s,526.6 s61,081.9 s66,692,.1

#i#+ ###* **#H #i,r'H 'ï+H *.,n,,ï*i +#* **## #if;i ##å*
#Ê?:, #,ffii Ði#+j =.F,s# #ñ':* *iitri .uï+L= *-#3s+* -+jõffi #,#i#itr +i#* #-''qH #Éq,:-.;+ffii +i## #itr *titr* +ffii;##i

+:å+:i +ffi +*fi.-.- +#H +ï#i +fr# *##r, , +i+,*+ +##* *:€gj
166,183.1 16?,844.9 169,523.3 1.17,218.6 172.930.A 1?4,6¿0-1 116,406..t 178¿110.? 11gt952,4 181,?52.0

1Kl< = l9,Jt, ¡lP\¡ = 365,84

3qg, ¿on, ¿ 300,85r.5
r,J64.6 i,-rslJ

291.458.5

lQ1-!!s.!
r,381.2

,106,89Ê.6

_I.991! 12,se4.3 13,124.: i3,:ss.5
s+:++ l-ï,_*:a 1?t.,%r r¡ç¡¡7-4
r.l_ër_g_¿.i. :50, s00. I 2sJ, 00sJ 2st s-r5;
?:18, û r. t )3t3õ,r I 25l;{-@u ffiärõ iËi,,_4 #i+#-¿
-r18, c.?Lr. I 3t, sGìl 3:slrrì__ . .5 3:8,134.4

fti;fij ffi;Íi++3 nõ;¡.,'r



521,280.6 532,553,4 537.87g.9 5,13,25?.? 548,690.3 5r1,7.11.2 559,?19.0 565,31rì.2 510,969.3 5?6,6?9.0

-=Hfr+ "##:å s¡*+#i +#*#i#* #ifii ##ic+#H ##Êi#.#8#i çi*'qi s,*+s+j ###i s¡# ûîfäi s#Ëi #js+* r..s:j#* ##]
*fjæ- -rH#* +#di s+Htri ++fii #Éu# *+#H ##?:++#H #.+:
20,831.3 27,Cal.6 21,250.0 27,4G2,5 21,,(.f1.7:1,1?1.? 22,r.r2.e 22,333.e:2,s5?.3 i2,r6^.'f;3ii:i i,,¿?:ó.¿ î,,,,ä.+ e,e¡a.B -å,eos.i 'ij::i.i ,,it1.à -j',tíí..a 

7,1Bs.s -t,251.4
7,?,i.0 ;',íÀ;'.; ;;;;;:j |'.'^2i'.1 i:lil ì :'-.'.1.9 q,¡:i.i i,;î;.; 4,1--1.6 4,e?0.8

,l,jlå:B r,s.,o.: ,,iis,i i,;¿í,.; i;ìiá:i í;iji:l i,,,,¿;.: l;;lî:S ;;:;j:; ;i:ll:i-76'ori.o.Eì¡6.? 4r-61e-i -ìr,*-8.: -¡u;..r-- -a:;ãr¡:l -¡];3¡rõ -¡l;rr-r 4,,17¡j ì.ll:-
+i## +ffi -¿Hëi +## -+sH ìt#H #:#+ ++#-i ii+þ¿ +,^j+f

(rf
ì¡

fénva
. 

On-F.1rm I.f¡i:- Ståraoe Anê.IïsisLargc S.a.Le I.l.izecl Fàrm Crc1, ¡"1.¿"1
Fr!¡¡NcrÀ¡. suooer (¡c,sr¡oi¡e¡)

(In t:Sh )



Mel.n productlon
Ouiputs

By productr
Crcp Residues

Oro!¡ Val.us Of productlon
On-Fam Conru¡I'tlon

Outputs
Not VåIuo Of productlon
Off Fam Èçloymnt

Lahour InÞut
TNFLOICS

Þroductlon Cort
Invc!tmnt

pu¡chared Inputr
Livesr:ock
Fenclng
I.ti_king sheds
l.li_k càns
Feedin:J BÌlckets

- Stor.J aonstrt¡cticn Cost3th-fot¡t purch¡rod, fnÞut!
Hr.rcd La.bor

Lâbour InDUt
Su¡-total Inv;rtmnt Cort,
Oltoratlng

pulch¡rad Inputr
Vèriahle lnr,uLs

Hl¡ed !¡.boE
Làbout: _InDuf

sub-total opo;atlnq Cort¡gub-tot¡l productlon Cort
ourEtolts

9rrà IItr Bofor. Flnuctng
.Fün_FùnlLy Bonoflt! Bof,oro FlnÐclngNot Flnùclng
Carh Fl@ ÀftôE E1nùclng
Cîuqe fn Not Worth

Contr.lbution frch o\Jn savings
Residr¡.rl value of

- - Transfer to Next ÞericCgub-fotal C'l¡ugo ln Not I{orthFam Famfly Bonofttr Àftor FlnùoingRaturn! Þer Fanlly_Day of La.bor

rRR-=ã'2t-l.lpv = 14,6¡ì.i3

(lr
lu

I'eh./a

,în-F¡rh l.fai:- Sr:âr ¡re /\n.ìl7sisLlrtc Sct,Le I'l:xe,l Farn (:rot, ¡lodel
Frt.taNcrÀ! sr¡ogcr (¡con¡ajrreDt

(ln Ksh)

542t950.2 54,ð,3.ti..-/ 551,86t.5 559,,t02,2 5,i4,9-06.:510,646.2 516,352.6 582,116.2 s87,93?.3 593.816.7
ç+## s¡#tri ¡Ei:'H* s#i#* ç+H #ii# *##i +#H #tfi* #j#*#j ilÍj#.l r*:## #ï#* #É# r+S:* #i* tr",å!g;1 #*d#j d##j
#j-ì# +,i#åi *H#i ##H #*iH #+kå *-,,À:tr *-i## sffi #t+i..'.,

20,831.3
5, 6 -15. ?
4,545.0
1,212.0
1,515.0

21, 039 . 6
6t'7 02.1
.r ¡ 590. 5
'7 ,344..7
1,530.2

4.!lj-! 1.1,689.4 14,436s5;3ìr'o -¡rã¡6r -"'is* #jij ++,ii +#rdi +##i +ï*ë# +i## #,ffi
165,618.1

21,250.0
6,1 69.\
4,635.4
.1 t478.2
1, 5,1-q. 5

1!i1,334.8 169tOOg.2 170,69fJ.3 1?2,.105.3 1-t4,129.3 115,810,6 1.11,629.3 179,405.6 1S1,199,?

21, '162 .5
6,836.8
4, 682 .f
'7 | 49i .3
1. 56ú. !l

1, 4'7 ? .6

?2 , 333 .9
,-t17t.4
4,8'Ì 2.9

L,624.3

22 t 551 .3
?,13s. s
4.921.6-t,B'74.5

1,640.s

22,t92.9
'1 t 25'7 ,4
.:,910.8
7, 953, 3
1,656..1



51'7,199.8 552,s14.8 558,504.5 561¿089.6 569,-t30.5 5.75t421.8 581,182. | 586,s93.g 592,363.t ss;,192.5
*-#+# +#H G#3*; ç*#jj 'ijjì# "+,#ç++:+ +*= F+** øjË_{j##- È*#s+ #** *î## c##i ### #i#* 5E+#i+ ##Ì- #j#i+HH #*'1."'u *H.ïj ffi:+"::j# sffi #s# # ##:- o#

(Jt
(^)

4

?1,039.6
6,102.r
4.590.5
'l ,341.1
1, 530. 2

l:¡ lt.,/d

, 
Oû-F,irm IIdi:É .ii.;r r,ìe Än¡:;.si ¡Lar.Je S,_.rl c t.lii:i.,1 FrrL Cr._ t, t.¡. d*lErMNcrÀr auoorr ¡lconeoi.reo¡

(l n i.iSlr )

16'7t695.2 769,372.2 1?1,065.9 I.72,116.6 1?4,504.3 716,24g.4 1?8,011.9 ttg,192.O 181,539.9 1S3,405.8

2 1, 250 .0
6,1ê,9 .I
4,6t6.4

1, 5.15. 5

?1 | 462 .5
6,836.8
4 t 682.'l
'7 , 492 .3
1, 560. 9

21. | 61't .I
6,9A5.7
4,72!ì.5
7,567.3
1,576.5

8,341.5

27, 893 .9'
6, 91 ,1 .2
1 t'716 .8
'7 , 642 .9
1t 592.3

!

2 2, 55'7 .'j
't , 185. s
4/ 9?1.6
1,8't4.5
1,640.5

?2 ,1 82 .8
't,25'7.4
r¡ 970.8
7, 953.3
1,656.9

J4 9, û58.1



C¡rh cæry BoHüd
Production Costs
Contribucion from own savingsFin,rncing requi¡ed

¡:on oËn sources
Cè¡jy Forlrêrd t
Transfer froh preyious perlod
Transfer to l,¡eut perioC

(,l
Þ

31'006.1 '16t690.5 ,11tt5j.4 .tBt232.O 79,014.3 .t9,AA,l .16tJ,úr12.5 81,408.5

ll iii Ë].'!íi,i ]]'iii:¿"';åÍ:B"'îååJ",ïlj:å..,i:Í:,,,y12 a,,:ä:83,041 8?6,6eos?6,e0,,3

KerrTá
S:dlc On-Frr¡r llJi:e .jc,.ra t__. Ar,rll,. irl4)i:É Sn,_ì.ll F¡¡ m I.t-i:=r.i t.ir¡r.

CRED¡I À¡IÀIYSIS
(ln Ke¡1,¿ Shil.tings)

l:'!?0.s 1(,6e0.5 tt,i..i..¿ r",i\.'.ó ro,åii.Ï,n,åbÏ.Ï 1¡0'., r0,r.o ro0 o -'ióó:o -'i;ð:; ''';;å:;
76,õe0.5't1,45'1.Å t¿,2¡i.i ie,or.¡.3 r!,Éù.r.r 6ú.,.,, s ll',1í:j ::],Jîl 5 !.1,:'::." 8r,044.s,0,¡sõ.i ,,,,ôí,í'.\

Ëll,! r,i!¡:!,,,1!e:î,",13i:i,;;¡ti:i;; å:r,1 i; i:í,i.1'iií:i l''i¡;:; "'îåå:8 ",ï;'B:å',,ìtå:åte,;so.s tt,,tst.¿ t¿,2¡i.i té"oí.i.i;i;;;;;; J;;lil:l ii;;li:i 3l;i!5.; å.;;;;.ì si;jji:i;:;iål:i l:,,!l!.3

14,804.4



C¡rh Cury Fotrüd
Production Costs
Contr-ibutlon from own savingsFinancing requited

faor "rn .Jurau, a1 iaa 1car:y Forwarå i 1't'|6'73'3 18,45Û.'! ?9,-i4.6 80,9i!.? Bo,B:?.t 61,635.5 6:,.151.a 83,21ü.J
l::li::: i;;i i,uui.,. pericd,?,ili:i 

l:,ili:!,,,111.Í::,i;!:!;;;¡:t:i;,;¿3í:i;,;l!l.S i,,Í:.ir¡ãnsLer ro iluu t pèriod ra,{50.1 ts.,zti.i eólo:e.s ¿0,¿:r._t B;;¿...;:¡ ;j;;;r., 63.:r6.3 ú3,:76.3

('l
(Jl

-11,613.3'7È,450,I.7g,234.6 
30t026.9 80t62-t.2 81,635.5 tj.,157.3 83.2?6.1

t:¿n./¡
l-lmrìI S_.jrle ón-F¡¡¡n I.t,¡il,: src!j.lL- Ànål7sisÌ'f3i:e Sm¿lL Fãl;m l1ì:{ed Fdrm

CREDI¡ À¡¡jILLYsIs
(I¡r Keoya Shillings)



I'f¡1D Productlon
Outpurs

8y Ptoduct!
Crop lìes_idues

Oroôr Val,uê Of productlôn
On-Fm Conruqrtlon

Outputs
NeÈ vaLue Ol productlon
Dtoû¡ctlon Cort

Inv.!tmÀt
Pulchæoé Input!

Fii{ed InF,uEe
ü1red ¡¡.bor

Låþou: Ir¡Þut
sr¡b-totqJ. Inv;ltrþôt cort.
Oper¡t1ng

Purchuqd fnputr
Fj.xed Inputs
V¿:riàlr.le f¡¡Þuts

Sub-Tot¡L pur¡h¡tod InÞut¡
¡ür.d L¡bgr

(,l
o)

Ke n,,,rSmrìl S.:r1,, ûn-F:,r¡n l!,i:,: S,.c.r.a te Àn:Ìy:is¡låi.:€ Snal -I FE¡rì I,l,:xÉai f¡rm
F¡¡{ÂNgrÀt BLDOET (À.c<rREqÀfED)

(In KenTa Shitlings)

114'90'l'4 146'353'5 LAi,B1-1.o rlg,2g5.2 150,?ê8.1 152,296.0 153,81r.0 7ss,351.2 156,910.6 J.58,4..r9.9t¡'#i ffi #ii* ,u-.#iß##* ß,#i ß##i -ie,,** ##i #¡*# 
'=+#;+ 

rdj#i m##+ ì':#H,ìisåi ,j.,,,,*w= î++i#i ##-!* *##j
16,849.5 14,02s.9 74,I6cr.2 14,110.9 14,,154.0 :.¡,598.6 !,),.t44.5 1,1,ô92.0 15,040.9 15,191.3
:'l' l!';'ô -¿!¿!!j! :1,?re.c',-r¿r 3d-s3- -,¡-,nai-3 ## +.#j ##* ì.:#.#ifi j*#i #H

ContributLon tl.orn oun savingsResidual va-Lue of
T¡ansfer tú lJext pcrioC

sr¡b-tot¡I ChÐg. 1n N.t $¡orth
::::_I*"try Bencftrr Àlror FttrÐelngþEuru ¡þr lmlty_Dey of !¡bor

-ìt-tr= æ -¡l¡¡- 
-ñt.e14 /. q 16: .O 't.l 

-,7-



150,944.8 I52,45!t.Z 153,g.18.'t 155.518.5 !5-trO.t l..t 158,644.5 160.230.g 161,633.2 163,451.5 165,086.1

ilå'#,+i #i#: #r#Å #Å#*#,,riffi;#tråi *g+#i ffi *i#"a* ##
29,040.0 14,o2e.s ),4,r€,g.2 14,310.9 14,454.0 14.5s8.6 14t141.5 11,89:.0 1s,040.9 15,191.3jffi+#3* -+#å* #+-,¿#i #* ffii=,,f,,Tj##+,1#H

(It
N Ejji- -ãã,-ff -.õ:dr- "rrr'rirürr ffitri Ë,.äÍ# jt'#+j

110.-5-6 -õq:fÐ " 
_i;i#

-;--;-- 
-t:,---., ,",,,,,: _aL--E**.y#j _#.*!4 j?,!94= Iraes-_:l+-+ 58, Þpq.? 5e, tr(.t slr-ci.l-rí#i#ì###

11,616.8

-2_,þ)1.2 :,6ó7.;
-::r:l+jñ#i #Ëjj
l;, l!.! _!!!q*_q--çt:4ll_.= 6:r, 1{5.4
-),t)- L I
Þ1,rr5.9 5:,9€tj.0



-

M¡l.n p¡oductlon
tutfruts

Ey Pràducta 143'60'1'6 115,04û.6 14Þ.491.0 1..1?,955.9 r49,.135.5 rso,szg.s 1s2,A39.2 1s3,963.5 155,501.2 157,0s8.2Crop tìesicjues

ff:;x'¿¡¡gÞ¡oductloa n+ìfri r¡+## '¡ij#i #i# ß##i ,.i## ßiË#* ,=Ë#+i ffiF,i#HOu t!)u t ¡

l::J:iï4."å:roduorlon #,'-#i 
'.+i# j-'*j# #j#* il#f#;r#H ffi #d#i,+ii#i ,Ìî+i#Invo!tffDt

h¡rchuod Inputã
Fixed Inpu:s

¡¡l'rea ¡,¡bol 13'390'0 14'028'9 14'7('9'2 74'3r0.9 14,A54.0 14.598.6 14,?44.s 1r,892.0 15,û40.9 15,191.3Labou! InDUts"¡-t"tJ ¡iii'Lnt co¡t¡ j#å+* i+#:* j+#å+ +#* #H -,,-4#* +ffiii#€i j*ff# j*#HO¡ror¡tlng
¡turchuod InÞutr

Flxed lnputs
_ variau-e'inpucs ,i','^,:l'.i ,:'¡:1 : -z,il:'.e 2, soe.6

;i:;iåi*"##iiea rnputr Ëffi -,,,,,-d +f;#H +,Håj *## ìii# #ffi ggç gçLabour Ir¡Þut

"äüï-Ì,miü:l"":ï" ## ìi#i # ì#Èi =i#,# -;lË+ =+j+; ,i,se, ? JtÞ!, 6oulrLorrs ::"1:'1 e'j'6zi:! æ= @= -ì n,;r,,.,, rc,i3s7i ìõ-;mi *]+++ .*.19.1 fær:lc¡rhFlø8oforoFlnÐcin"_*]]i-L9ré:=..:-9t,ò39.J98,61¡.Á-ìÔã-#
.rm-ran*vaeiãcii"îIiäl"Frnùclns+l#.iJffi æffip,,F+#Ët=.*t*ffi æ**r--ËNot Flnùclng
c¡rh trrqÀ!õ* trlnuelno -r6;-i16:j-# +ffi æ= # 

=, 
}ffi .ffiæ 

=
Chùge ln N.t Worth

('l
æ

ki,-\,,
Sm¡lt f:¡le o,,-ru.. i.l.ll,, sEurà.ru ÀDdt).iisI'fai:e ¡inrall Fe¡m t,í:led Farm

EINÀNCIÀ! auDoEr (ÀooaEcÀîED)
(In I.:enye :ìhÍllin.Js)



r50t726"7 r57'62: 'g 153'144'2 154,6?5.6 156t222.4 1511.ls4.6 75g,3ê2.5 160,95b.1 162,565.? 1b4,191.j
i=*#åj 

";*,Æ',?3 
:=+-++* åHi å#?Å;$i# ##dj'É## 

'+H* ;¡#j#,'åj 
"+,"-!ru 

#i#i #ij# rìåi#i #;r#i ##H #î#i *þi++ ###i
29,040.0 14tO2A.g 74,169.2 14,310.9 1,¡,45,t.0 1{,5r8.6 14,?t4.5 lq,t9:.0 1s,040.9 15,191.3+'-*i +#i+ j+## +#r +i#-# æ.--+jiåi +f#i -#itr

('l
(o

2'121'o 2,-t51.3 2.1^1..1 
-z.,gg?,6 2,s)1.1 2,866.1 :,s9.t.a 2,r?3.-l

-'-!a:#i +T## it## Jfr#å* ++# ## +#,{ +# u# -å,,#

Ken ¡¡SmJII S.:_,1,. On-F¡r:rn itri:. St,:,r¿rc- Ànal7:istlai::L. Snã.1 - F:rn t.1:xed t-a¡m
l.t¡¡ÀNglÀr BUDOET (ÀcsRECtñ,TED)

(In Kenl/å Shillinqs)

13.583.1



Mqln Þroductlon
Ou:puts

By Productr
Crop l<esi,lues

Oro¡r VàIuo Of produqtlon
On-F¡m Con¡u¡rl:,tlon

Outgut:ì
Not V¡t-ue O.! pÌoduotlon
Þroductlon Colt

IDvortmnt
Þurchued Input¡

o)o

Fj_:¿ed Inputs
nr¡ect r.¡boi 13'890'0 )'1,026.9 14,169.2 14,310.9 14,4s4.0 14,598.6 1.4,.744.5LåLour rn!,ur 14' t44'5 11'892-0 15,010.9 1-5,191.3s"¡-t"iJ'¡i"ä't*n. "o..' ì+#+* +#ij +*# +É** +#t+ ì#*rj Ì##j *#åj +j#= #+;Op6rattng
Purohued Inputr

Fixed Inputs
Variabl.e InÞurs 2,i21 .O 2,15,t.3 Zt r_BI.g 2,809,6

s'b:rãrJ-ñiEhii¡¿ ¡n¡ut¡ -#4+4 1.?'?r!.1 J:49.9 ui',:uí.'.\
Hlrod labor 4ttbJ¿.o 48,118.5 4a,6og.a ¿ç,õg!.\

¡:Én. r:rSrilÌl Scal¡! O¡-F¡¡n t,l¿ri¿e Stora(fe Ana.L),sis¡tai:te Smali F.!trr 14::{,rd F,rrm
FIÀ1ÀNCIÀ¡ BT DOEI (À.6ORACÙllSÞl

{In Ken:.,a Shj-t]-iùgs)

sub-toÈ¡-¡. erirrtt'no cortr --*;9+ -L::-L;r.osr¡b-rot¡r "'"å"..i"i'"ãIl" i+++ f?--
^rrñF^rm 

,o,oþf.y tt.4¿Ê 1

99'856'0 loo'854'6 101'863'1 r02's61's 1û3¡910.ti 10r'919'7 ro5,ggg.z roltoig.z 108.129.g r09,211.1
#Ë"-æ ##fii ñi3+# *-iffi ,¡È#åt' rÉi#* rõ#r# ## i#H,-iHH
+i#'j r##i Å#i +#** -+#tr i*+-Éi ##:+*+#i ##+* #B+#

c¡th Fr@ Eøror€ Flnsclno -l!rl9l* !!'!!1.1trffi påñr!,, -;-, _. fr¿:!L/ 15,719..1
i::'"T;5:ily"e*t¡ i"ioie Flnãclns +í## Ëj#Not ¡lDÐclng

:t':l":tff ÀrtÈ Rlnüolns iB¡õ.ì l#jjjChuge ln Net Worth

- _ lransfer to Next perioC
Sub-Îot¡l Chuge ln Not DtorthÞam Fùúly E€¡.fltt Àftôr Ftnucl.ndR.turDr ¡Ð¡ F¡mlly_Dsy 

"¡ 
¡,Jo, 

'--"t

%

Contributi(,n from oLrn savingj
Keslduà1 yaLue of

b,681.9 77,4tÊ.7

- -'7'14 - 5

12,250.3
_Âor-q_qq¿'78,2?3.2

't8, 223 .2
15,87ri.6
25, G49 -O

-182.2
15,094.3

__---:
24,Ê66.8

51.6

2 ,33'7 -'7
46,149.1
)9 , 5b6 .9

41,276.6
50, 082 .7

,:,92J..9 .:,e.:3.7 2,es3.0 j,e8f.5
+-#* +i## +i## _,,u.@



103,105.7 104.136.8 105,1?8.1 706t2?g.g ß1,?g2.2 108,365.1 109,440.8 110,543.3 111,648.? 7r2t165.2

#2,,#i ##i ##i ##r 
'#j+Í# #jisi ¡i## #*¿ii #i-hï#+¡*: ##H +i#Å -fr+H -iå#* ##*q# +i#H #j#i *î## #î#+i

18,889.5 74,02.ò.g 14,769.2 14,310.9 14,451.0 11,sgs.6 .),4t144,5 14,Bg2.o 15,040.9 15,191.3# +ffi r+:+:jj +# +#iì##i ì##i +,jtri +i#* _i##

o)
{

2t't2'7'a 2,'t54.3 :.?n?.8 .r.,g?2.? 2,a3i.1 ,,96.i.1 t,¿e{.8 2,31J.? J,e5i.(, :,es:.sj##* +#i J+trH *,'"** #i#t #+- tffiìifi +îiåH

Xi:n./¿
Smlll S:àle úr,-F¿rm Ì.t¡'i:e St,)ra,¡e An¿l7jij¡,laiie Srra.lÌ t'arm l,lii{4d l.¿!rh

FI}IÀNCTÀ¡ BUDOEB (À€GR.ECÀÎED)



ll¡l.n productLon
Outputs

By Productr
Crop Residues

Ororr Value Of pEoducÈloD
On-8æ Co¡ru!Þtlon

Outputs
Nat V¡luo Of produotlon
9roductlon Cort

IDvôrtmnÈ
Þurchuod f nput!

Fii:ed Inputs
Hlr.d L¡bor

L3bcur lcDut
Sr¡b-toÈ¡l f¡và¡ûeat Co¡t¡
O¡rerattng

Purchued Input,
Vàt idt,Ie Júputs

Hlrod ¡.¡boro)
tu

Labour frput
_ s.b-rot¡r opoüiÈrne coatr +;i#jgub-lotaL Productlon cort -¿._.._ourELolgs Y-'!r''e
c¡rh Fltr Bororo Ftnùcln" j#.*aj
iil"i*:i#*ef1t¡ Befoiq Flnuclns Ëiüi
c¡th tlø ¡ltcr FlDuctnd -l---chùgcfnNetv¡orth ' !¿'J)r-t

Kir!1,/3Snrl-ll !-..¡.ì" C.n-F¡rrn H¡l:+ lr, t.í,ù Ànrl..,Jisl.!3i:È Small f¿lm l.It:{Érl f,ìrn¡ --.'---
FINÀ!ÍCIÀT BUDOET (À€<IREGÀFED)

(In Kenyd Shi.Lt.i¡gs)

101,155.9 1O2ti.6-t.S 103,1g9.1 IA4t227.C I05,263.2 1û6,315.9 10?,3i-o.0 105,.t52.8 109,531.3 II0,632.1#j#i ft#,'3+* ñ##i ffin ##i-#* --,##i-öH ñi#É* Ti-
+dH +#if +#Å Ë:#i rîff# _i#* -,,¡,,0_@.*-r##i *îi*!i #+gH
21t(,t6.t 16,783.? 16,951.0 7-1.^rzti.5 1-1,29I..7 7.1,46Å.1 1?,639.3 71,A15.-t 11tgg3.g 18,1?3.8# +jH rdl## =-## # #i +i.,ry Ë#i +#ïi r++;:i

Cont¡lbution from or/n savingsResidual value of
_ - Tiansfer t.J ¡¡ej:t pùriod
Sl¡b-Tota¡ Chuge lD Not I{orth8¡m Famlly Bùef1tr Àftü F1nùc1ngR¡turnt Þor ¡8úly_Dsy of t¡bo!

:^*;;;ìr---ì;ilÌ:?o

44,123.A 41,5,a5.0 45,010. /

¿¿, 1\9 . i)

1t, 301 . B

51 ,312 .4

45,460.B 45,gIS.4 16,3?{.5 .l6,g38.J 4?,306.6 qjt-ttg.1 4g,25.7,5

:Þ,699-j

1¿,801.3
59,63î. Lì

iõ;6rÉ-
--¡¡L!s:l-lô,6!ì6.0
:ê, Bb? - 2

-=õ,r.0-
1?,89:.0

:8, 0í1 , t,
--ss.J

60, 23ú.0
B 1, ,:103 . 5
87, 4AA .5
14,885.0

-814.1
18, 0?0. 9

:6, 3.1.t - I
5A .9

19, 26.) - 6
29,i 41.9



Mr[n Droduetlon
OutÞutj

By Produotr
Ctop Residues

Oro¡! Va¡uo Of produqtlôn
On-8¡n CoD.ulI'tlon

UuLputs
Net V¡lue of produotlôn
P¡oductlon Cort

f nvo!tmnt
Þulch¡rod Inputr

Fixed InFuts
¡ll.red L¡bor

L¿bour lnÞut
Sub-tot¡¡ ¡Dvortbnt Co.t.
ûpora!1Dg

Purcht!ed Inputr
V¿,fiál)le lnputs

ü1red taÞor

snèl.L scale o,r-rur.oilli. sL()!atre Anat),sist.fri::ú S:r.rl I Fàr.rn t,fir:.,,i F,rÌn,
F¡t{À¡{crÀ¿ BUDOEÎ (å¡toREqA¡ED)

(Ir. r...¡¡l,a Shi.llings)
Novenber

sub-Tota¡,sì¡:-l"!.r opa;ar1ng co,vPerar¡nq côrÈ¡ 56,:19.1:lb-Tota¡ Productlon colt ôi-æoulElot{x¡ í:' ' ':l:-:-:
ca¡h FLø Bofor. Frnucr-n" 21:J-9!!
.rm_r.nuy-ããi;ri;ï;ä:" Frnücrns l+S#NeÈ rlnücl.ng
c¡th 8Lø ÀJfcr Flnuclnq =-r!-3chüge ln xoi-woiiir-''."o 1 

' E'ti ' )
Contrj.butlon from orrn savlngs 74,804.4Resi duo-l vaÌue of

ta-l,!96.2 7OSt26È.2 109,350.3 Lto,¿41.4 111,548.6 1:2,661.3 113,790.9 i14,92ô.8 116,018. 1 11.t,23g.g1,969.5 ' .qA., )Ttffi ;¡írnj.î# ñïH- 
'o--à,+H,:T{H #* ñ# il"'..aj ir#

-##i m##i rõTr,;i ñï#i -*#i 
"+#H *g+#i *##i #j#* *g,,,-.*

31''t6'7'o 16'783'2 16'9s1'o 1?'1:o'5 ri,29r"t 
'tt464.1 

7'j,b39.3 i.i,Br5.'r r-t,gg3.g 1B,r?3.8+i#r¿;'# -,*Íìjjj -*#iìffi ro"!3+ ÅÅt:¿rï## r##*j ji#j

- Transfèr tc ì.Iext ÞerioCSl¡b-Îot¡l Chüge lD Not ltorthf¡ñ_¡'åhl¡y Bônof1t! Àltor rlnüolngrcEurnt ¡nE I¡¡dIy-Day of L¡bor

44 ,259 .1 4.1,?02.1 45.149.3 45,600.8 46,056.t 4(,,57.7.4 46t982.6 41t452.4 A.7,926.s 48,406,2



Cålh Cury FoBùd
Production CoJts
Contributj.on frorn or¿n
Financing reqrired

trom ow¡ 5r¡¡¡¡g5
Carry Eorvrard ß
Transfe¡ f¡oh previous
lransfe¡ to N:xt perloC

o)A

't6t9t4.6'71.1:4.:73,501,4 .igt286.1 
80,0?9.3 80,880.1 81,683.9 82,505.ú 8t,3:)0.8 8J,164.1sèvlnqs

16t954.6 .t1,.724.: 76,501..t ?9,--86.t Bo,oì9.3 8,lo0.o 10¿.õ ri¡o.0 to0.ù 100-(.r 
i'880.1 61,!b?.:: 82,sos.6 B3,3Jo.u 8.1,16.t.1peÊiad i'7,'7-i¿.2 .t.t,1:.t.:,.,:g1., 

l?,ii;:; so,ô;;:; ..,Ëäl,i 11,;ii.! ,r,l8l:B ,r,133:i ;";i:1:l't1,'t24.2.1a,507.t js,zd(...r aó,ãiõ.j öð;;;;:i åì,orr.r 32,sos.ú ¿¡,jiõ.é õì,ro¿.r e1,164.1

l:en..,¡
Smlìl S-_-ð.1!, in-F¡rrn j.t.ri:e Srot.t.Je AnJ.ll,-isl1a-i3e Snìâl.l Fallû Ì,li:{._d F;¡m

CREDIT À}UITYSIS
(In Kenya Sh.il_lings)

91,494.9 ?6,904.3
73,1'7 O .1

'7't t'724 -2 76,904.3
100. 0 100. 0

1'7,'724.2.76,904.3
?6,90J.3't1t6.73.3



17,6't3,3 ?8,.150.1 7g,234,6 êo,026.g 30,827.2 eL,635.5 82,457.8 33,216.3

11, A'Ì3, 3'78, 450. 1 re, ?34. 6 80, gi!. ? 8A,A21.2 A1, 63s.s 8?, 151.8 83,21 6. 3100.0 ro0.c, Ìoo.o 
. - l99.o iõ0:õ 

--,iiã:; 
rOLr.o r00.0tt,6'1r.3 ?s,4:.0.r 1s,;34-i. g9,9?!., Bo,ãj;..; ¿r,å¡l.i 82,.rsr.d s3,2?6.3ts,450.1-te,23.t.6 Bo,o¡6,e Bo;s:?.? si,ãjs.i;j;;;i:J a3,!.tb.3 3j,-.76.3

o)('l

lle n.¡¿
Smr.ll S.:a.lú On-Farm I.t,i:e Sror -r5e /.rra.ll.-isÌ4ai:e S¡ì3ll Farrn t¡i,1Èd Farm

CR¡DI! ÀNÀ¡¿YSIS
(In Kenya Shillings)



l.l¡l.n productlon
Outputs

By Productr
Cr,rp lìastdues

O¡o¡r Va¡ue Of ptoductloD
On-Fem CoD!u¡f,ttoD

Output J
Net V¡].uo Ot produotlon
Productlon Co!t

Invortsnt
Þulshu.d ¡nputr

F-ixed Inputs
Hlred L¡bor

LaL,our fnput
Sub-tot¡l ¡avettent Cort.
Oporatfng

Purcbuod fDputr
Fixed Irrpute
Vëri.¡ble InÞurs

Sub-Iotal pur¡húed fnDutt
[1red ¡.¡bo¡

oì
o)

KÊrìv.ijmJll 5.:tL,: c¡n-F¿rm l,:i:+ Stc.rd,¡c Anå.l7iiJIfå.il:e Small Farrì ¡l:;i€c f.rrm
I'I¡¡JWCIÀ¡ BUDOET (ÀCORECIÀTED}

(In tíenl,a Shi_l.lrngs)

99'856'0 1oo'8s4'6 101'863'1 102'aB1's 103'910'6 ro4'gag.1 ro5,-qgg-2 ro'1,{sg.2 108,129.8 109,211.1ft#* #f'.ff id##i iõi#õrí ñ#"#.- ñ+*#* ft# ñí+#+ # ###+iH -,-id#i Å#Å #lt+õ* +#H j#*j j+#H j##i #.*.r# -rgå-zj
13.890.0 1.4,028.9 14,769.2 14,310.9 14¡454.0 14,598.6 14,.744.5 14,8g2.0 15,040.9 15,191.3

+#i-r +# ì++äi # rffi -##i +i#i r**åi ì*#*+ r*+#i

Chugo lD Not ltortÈ
Contributlon from own savioqsResìdudl vàlue of

- . Trar¡sfer to t¡ext pÉrioC
:ub-T9t¡f Chsge 1n NeÈ lvorth 

-- 
_f¡e tamlty Bon.fft¡ Àltor FlnuolDg -.rj:iJd:dR€turnr psr faúly-Dsy of !¡bor 25,839.9

53. ?
Jþ, Uyõ. J



106,378.1 1O?,141.9 108,516.3 109,601.5 110¿69?.5 11i,804.5 772,g22.511,t,051.ì rr5,792.211ó,344.2
îõ### 

"r+i* ñtåHi ñí#-4* n,-,.,.,ry in##i jj+#H #:+Hi ni#Íi -##*Å#:-i?#: #r#i ftî#H mï#H #î*#,i ##tr *i#H ##H;È#H
29,040.0 14,028.9 t4,ltg,2 14,310.9 1{,45,t.0 74,5s8.6 71,.744.5 14,8g2.0 1s,040.9 15,191.3

+#+f -',t# r++Hi ì##j ì#-E+ -##Å+##;*r,H ',r#ïi ì*#H
o)
{



liial-D Þroductloa
Ou fpat s

By Productr
Crop kesidues

Ororr Vålue Of productloD
On-Fm Conrul)tlon

Outputrl
Nqt VaIu€ Of productlon
Productlon Cort

IDvorbEnt
Purcharod Input,

o)
@

Fixed lnputs 13'sgo'0 11'o2B'9 t4t169.2 14,3r0., lr,.r5.r.o 11,598.6 14,?44.5 1.r,892.0 15,010.-q 15,191.3
lll¡od la.bor

Labcur lnput
sub-totar ¡nvairmnt coct¡ zr'311'rr -:!5rr'l -t]]+¡ jl,ill:.] -:i.-!+ ++#.] -rj.!----r -j.:g+ 1.,,û?6.ú :1,n.t.:opoEaÈlng J5'r01'0 35'553'0 35,9',6.u itli'i -:ui¿:t'.¡ 

-ru,f,9ú.6 -¡i,Jì-,;* -,\tt !at,¡r J6,ttt..t 38,l98.bPurchæ€d Input6

- íi;li;t"iitTli"." 2,12't-o 2,-t54.r -2,'7ü.a :,Boe.6 :,y:i.l 2,Ë6{¡.1 z,Be4.B 2,sr3..t 2,ss3.o,*:iåt.i'*.Ëilioc rnp,ta *## +#H *i#; i#H #i+:i #H _## +:*;+i __##Labour lr,put

'iidi-{;ffi:ii:r""::i'" #H gff 1gffi #,fr +Ë'.r =ÉE= Ë ri{# -ot:t
""3T'113T""",".o ''.Dùclns æ E=1+ j,lr-,T' lyT'¡; +ÌJE iäË- ffi IÍjir ffir* i*ui-Ëã"ãriil-,i]ilT" 12^'iirl'? 4u,!;.Ll +1,::!.! Ft l r
Nor Flnilclns ¡ FlnðcrDs 4e,Ús8'? -i¡, jl].j -;r'-::!.2 lr;.¡i=., ff{t,-'- *;j.# ì=ï+ r|i.Li T'rTi=
äi":'il ffi";.:til**"' 4o;1s.e -#d-J =;ïïrÌ -,;+* ;,;;*-: Ë,.'l_:;+ #+ ++;i= +#H

Èle r¡ .,a
Sma.l.I Sc:le On-F¡rrr I,l¡i::e Sr.rrage Ana_l7srsl.lèi:e Smrll Far¡n l.fi:te.J Ff,rrn

FI¡IÀNCrÀI auDcEl (À@REGÀTED)
(In Ken:,,¿r shiÌlinìJj)

143'¡i04'6 145'040'6 146'49r'a r4i,9!15'9 1'r9,ri5.5 150,92-q.9 r52,43g.2 153,963.5 155,5,J3.2 rs.t,a58.2#i 
"++Ë* 

¡;*3;Ì -#;i ,,fH.', '-ï'#i "#si -#H rË+iri ß#-+j
#';#H 

"f;*# n#i] il##i ì-+tr*+,]3#i ,Ìi#å* #+#,f"i #+,i;i r+i+l*;

lransfe¡ to l.tezt t,eriod
Sub-lotaL chilgq ln Not T{orth
Fan Fanlly Bonofitr Àftsr gtnÐclng
R6tu¡D6 Dot Far¡lly-D¡y of labor

lnR = 5J.e¿¿ tlt,V - ¿,767..16

Contribution fron o'rn savings
Rcs.iduaI'/tr.lue of

60,671.6
63,654.1

2 , :,?.).6
6ar, 13r.?i¡t@.5

LO4,6iJJ.i
'¡ 1,05:i.1

.lA'5-!-ai_---
t.t,052..J



146,854.3 I48,322.8 149,S06.0 151¡304.1 151,81?.1 15J,345.3 155,8S8.7 751,44.7.6 r5s,022.7 160,b12.3

üo;æ+* l¡#Í,+ r,Í#T-l 1*HJ,ßif#j # ,s4j#f-##* #¿ r,#å
#-#i rì#Hi #,'",'!4 ûiå#* ##*,ïi+;åi #!#:### *##i ÉHÍ'#
18,935.0 14,028.9 74,:Ií,g.2 14,310.9 14,454.0 14,596.5 t4,-t4q.5 14tBg.r.O 1s,040.9 15,191.J

j#ä+* j+;+.-- -j+#* -u-,w ìä+#i #H +#*#,H i*ifi ffi
2,'721.0 2.-ts,I.3 2,.t81,8 2,Bos,6 2,83.1.1 2,?2r.\ 2,8s4.8 2,s23.1 2,9s3.0 :,982.s+'a,.H* i*#+* +"q*+: +î+ËJ +## ++#J *j# #+#ä; 

",,,,,,@

o,(o

4,25t.6



,^,u,, .:11:.o:_."r,.nìlïi. srorsqe AÍat,,sis
___- ¡fli:È' Snr¡ll Fa¡ m ¡ii..:,.-d ¡d!mSUIõ'¡{RY N¡¡{ÀI{CIÀ! EE'ETCTENCY MEÀSURES(In Kenya Shi.ÌÌings)

Àpplaisal suitching percent
V¡.Lue Value Chanqe

Swltchlng v¡Luor boforo flnùc1ng ¡t 190f ncrehcnt¡.1 _i rrf .1.,!.,s
¡nc¡mntJ ;;üi;, 2.,t ,otg.o E, s83.B _64.6

lnvestment costs
op"rutrng .oJIr- a' 635' 9 26, 100.1 202.2

rot¡r outfÍæi 9J?'9 18,112.1 1,s42.1
r¡et pre¡eit-üi:.uo - 1?,,¡6{.16 9¿5br'B J7l04þ'o rc',,i
¿ntcn¡I r¡to of retuED _ Lg3.27tEcno.flt¡ oorÈ ¡atlo - 2.82

{o

t"l!:ltrg y+":¡-¿rÈèr ftnucf ns¡¡or@nt¡I Lntlov¡
Revenues
Flnancing infl.orJs

1oÈ¡¡ l'DtL*.
IncrffiDt¡I outflq¡

Investment costs
Cllerôting costs
Finànc.ing outf.Lov/s

lotå¡ outllq.
Net PretoDÈ V¡Luo - 1?,2?2.20
¿nEem&t rtÈe of !.turq t t27.L4iB€nef,ft¡ qolt ratlo - 2.6{

sun J--Jil-õî-¡T;õ1¡6 ru

21,048.A 9,-t1c.8 _Áì o

-_ 
-t1O.O -16,501.2 _2, 2;á:i1t,416.0 10,540.ú _,j:.1

3,635.9 :5,913.1 2ôn l
er7. e 18,:2!.7 1,84:'.¿

.- 957.0 18,:1J.2 1,805.,1ru,5.l0.B 21,BtB.A 16r.9



gwltchlng valuc! boforo fl.nùclng ¡t t9BIncre¡n(,ntal infìÒvs
Incrmnt¡¡ outflør

In?esCment costs
Operatir¡g.csts

lot¡l outfl@!
Net P¡.r6nt V¡¡uo - 19,939./¡¿
Intern¡l r¡tc of returD - 93.119Bqneflt. qort ratlo - 3.15

Swltohlng va¡uo. attôr llnuclng
Incrffint¡.1, fnflø¡

Revenues
Finar_ci rr<.¡ inf .J.ows

lot¡l 1nflø.
Incrmnt¡¡ outflø¡

lnvesthent costs
ODeratirg (jostj
Financirrg (,utflor/s

fot¡l outft@r
Nqt Preront Våluo - 20,656,39
fntGDrL E¡te of rqtuEn - 10j.g30BanefLtr colt ratlo - {.69

N¡.f

srnf,ll s.alÉ o,,- ru.,,,¡';:ï:u s!.r¡aqc ¡1nâ1,,ji.sltr.irc Sn¡1.ì l-dlr, l.!iIt.J F-rrn
SUDIMÀ¡ìY FINÀ¡ICIÀ¡ EAFICIE¡{CY ME,ÀSURES(In tacn;,a Shi.llings)

Appraisal 5ç/itclr.irrq petcer,r
V. L ue ya I ue Chdr¡ae

29,205.3 3,265.9 _68.3

12,900.8 32,'ô)a.3 154.6
-3,ú35.0 16,10J.5 1,8.tr..¡
9,2e5.9 :jt:o5.3 .ì15.J

suñ ñ-01 oìl-2]I (

29,205.3 8,549.0 -70.?-:,1'-. .B -ll, ü09.: _2,::43.-,t
26,:.,:.5 5,596,L _ju-.1

12,9C0.8 3j,551.2 160.1-1,635.ù 11tÐ-_7.1 1,6::.ó
-1,úó9.7 16,!rú6.6 l,60t.d
J'r>Þ.r _tr.l5i.5 3öq,1



Swltqhlng valuqr bolore ffnùclDg tt t9glncr:e¡n€ntdÌ infloHs
IDcrmnt¡l outflør

lnvestment costs
ûperatj.ng costs

fot¡l outtlw¡
Not pEeret V¡luo - 10,?92.28¡nEorn¡¡ r¡to of rcturn ¡ 199.i¡ggBcnefltr qort ratlo . 3,gB

."l::!Iq v¡luot 
-aftq flnuelns¡Dcrffint¡¡ lDíld¡

Revénues
îinancing inflows

Iot¡I lnflØt
¡DorffiDt¡I outfløa

Investment costs
Operatlncj costs
linancing outflovs

Iot¡L outfl4¡
Not 9rereDt V¡l,uq . 10,g9?.9SrnEcra&l r¡to of, roturn _ 213.960BoDefltr colt tatlo - {.36

NN

srrsll s.ele on_F¿ 
lienya

r.1, r --.. .,,,.i1' Fl;lì =,;, i,11, ;':",,;nor;.i "
SU!.¡,tÀ.Ry [INÀ¡{c¡¡¡ nn¡¡"¡eN"y-Ë¡"un¡s

(In Kenl/à shi_llio?sJ
APpraiiaI Siritchirrq p€rcent

V: L ug './a I ue ChJn"E

1t,551.8 3,15J.5 _-t,r.2

4,:6.¡.9 15,062.2 ?q\,
--:10.1 ro,eee.g r,ãìr.ìr, /:,.1.5 14,551.8 -A?.6

14,551.8 3/653.8 _t4.9
-11{.6 _11., 31:.6 _:,:.1:l_?

14,7r1.2 3,239.2 _.t-t.1

4t264.9 75,162-g ?qi q
-s10.4 ro,:er.s r,ã:-ì.ã

^-:l:.l 10,362.-t t,Bor.4r,¿3e,2 74,73.7.2 336.4



Srltchlng våIuor be.fore flnüclng ¡t 19gIr¡creFenta_ inflov/s
IDcrmntil outfløt

Inveslnent costs
Operat-irrg cosrs

Iot¿l outllq.
Nøt Prerent Velue . 27,595.95
_IDtGDat r¡t. of r.tur! - l2l. {90B.Dcflt¡ co!È tàtlo - 3.S1

grl,tchl¡g va.¡.ue¡ attcr lfDuqtng
IDcr@nt¡l' f nflda

Revenues
Financi ng ir¡flo!/s

lot¡l- lD.fløt
lDcrfrnt¡¡ ouÈflør

Invest¡nent cojts
Operaring costs
Financinq outffoçs

Tot¿l outlLowt
Nqt pre¡êDt Vdue - 2g,39¿.63
IDton¡l r¡tr o! r.turn - l3S.2OgSoDoflt! co¡t !¡tlo . {,g¡

ü

on-Farrr t.iai¿e Ëllrouç¡" anuty.i=Lerge Scale l,l:::ed fain arcp l4ociel
SU¡,O'ÀRX AINÀNCIÀ! EFFICIENCII' MEÀ.SURES

ÀPpÌaisa.l Switching per.ent
Va-Lue_ Vù.Iue Chanqe

3A,130.L 11,034.3 _?1.5

14t51't.l 42,2j3.0 190.0
-3,542.8 21,153.0
11,034.3 38,?30.1 251.0

5ãîõæì1Ì¡:sf:zetrD?

34t130.7 10,335.5 _?3.3
-2,813.0 -3r,212.6
35t 852.2 1 , 151 .5 _.7 g.2

14, 571 .1 42 t 9.7I.-7 194 . B-3,5,12.8 24,85!.8
-3,5'16,'7 24tü..7.9'7t151.5 35,852.2 3EO.B



gHl,tchlng v¡luot bofore flnÐclng at 19glnc¡ementa_ infforrs
Iacr@ntd outflry!

Irrvestment costg
Opèratin! costs

Iot¡t outllær
Not Prolent V¡l.uo - 19.893.26
fltoh¡l r¡ta of rcÈurn - 56.55SBqnefltr colt ratlo - 1.95

gwltchl'Dg v¡]'uq¡ aftcr fLDðollg
Iûormnt¡¡ lnfl@s

Rc- ven ue s
Financing inflor/s

lotaL lnflqr
fDormnt¡1, outflør

Investnent costs
Operàting costs
Financing outflows

lot¡l. outf,lø.
N.t ErGlont V¡lue - 20.0,t2.12
fDtern¡l r¡to of roturn - S?.1?OBcneflt¡ colt ratlo r 1.99

N

ct-Farr¡ r,l¿i:e !lJlirg. ;no L¡,-t"Large Sca-le t.lj¡recl F¿inr aroÞ Ì,tc,(lÉì
SU¡,õIA¡IJ F¡¡{IìNCIÀ! EFT,ICIENCY' MEÀSUR8S

AppraisaÌ Switchinq percenr
Va.lue VJlue !-hanqe

40,837.s 20,994.2 _48.1

2L,14B.9 4It642.2 91.5
-'154.1 19,136.5

20,9.o1.2 40,881 .5 94.8

40,83't.5 20t845.4 _49.0
-613.1 _20,655.2 _

4tt,2'/4.4 20.232.3 -49.8

21t'748.9 41,?91.1 92.2
-'754.1 19t2A1.4
-'t 62.Q 19,280.2 _

20t 232.3 40,21 A.4 99.7



Swltcbtng vaLuer beloro flnucl.ng at 19gIncleÍrencôI inflov/s
fnormt¡t outtrlør

Investment costs
Operàring costs

Iot¡l outftq,
N€t Prolont Valuo - 3,525.12
¿n3.rn¡I r¡t. of rGturD - 3g.ó{0Benelttr oorÈ ratlo - 1.22

gHl.tohlng va-Luc¡ a.ft6r flnuqlngInc¡@nt¡1, tnfld!
Re ven ues
Financing inf.lows

lot.l tn.flør
fncrmnt¡l outf,ltr!

Investment cosLs
OPeratìng costs
Financiag outf_lows

Tot¡I outflqr
Net PreroDt V¡Iuo - l,236.5l
fntcrn¡I Ì¡Èc of rotun - 26,23gBenolft¡ colt ratlo - 1.07

N
(,|

on-F¡rr, r.l¡ize Sflluq. r,nut y"i"L:rq., 5.¡u1. I.fr¡:eC F¿rl¡n C.rcr¡, ¡.1:,i¿t
St Mtrl¡lRy Fr¡¡ÀNc¡.À! EFETCIENCC. ÌEÀSUF'ES

APPraisal S\ritchinq per-r-nr
\ra.Luè V¡lue Chanqe

20,312.5 16,.t4-7.4 _t-t.3

t ,711. B 1.0 | 19.t .o 50. 59,515.5 73,200.1 31.9
16t141 -4 ?0,3.72.5 21.6

sun Jãn o1-¡õJ4:01 19-15

20t3-t2.5 18,636.0 _8.5
1t'71A.6 6t042.7 _22.3

28,151.1 26t4-r¿.6 _ó.2

?,1?1.6 8.908.4 24.2
-4,575.5 1r,31:.0 ú.1,9,¿67.-Z 11,J03.? 18.026,414.6 28,151.1 6.6



t"l::ltn" v¡Iuo! boforo finÐctnl ¡t 19gI Dcremcntr.I intl a.!rs
fnoræntå¡ ouÈflow!

:nvesbÍrent cost,
Oljeratjnq costs

loteL outfÍør
Not 9ro¡st V¡Lus - O. OOIntcrn¡t t¡to of roturn - NoneBeDofltr aolt ratto - O.OO

s"l_t:l1:q v¡ruer_aftor flnsqlng¿nor@Dtd lntlø¡
Rr:venues
Financin.j lnflows

1oÈ¡¡ lnflør
InorùúDt¡l ouÈfløt

Invèitment costJ
Operd!1ng costs
Financjnq outflows

fot¡l outf¡ø¡
Nqt DEorsnt V¡Luo - O.OOIntorn¡l r¡to of r€turn - NonaBeDofltr oort r¡tlo - O.OO

{
o)

Apprar sal
Ve.L u e

Ke I I,a

.iu-Fu.r I.l¡i.:e s..r iEr: ,Â¡ra.ll,: jr
L.irqc S.: ¡lÈ I,li]:e.J F.irr, 1.r..,1 rr..rrl

sU¡&IÀRY EIN,INC¡À! ETFICIENCY. I,fE'ÀsTIiEs
(I n ¡:,qh )

S!/itching pe!cent
Va_Lue Chanqe

- -17-8

t¡ãã-]il -õì-õii l"I 3i-1ee

74,'79'7.A 50. 5

21.6

- -8.5

8,908.4 24.2
- 1tr' 1
- 1ú.0
- 6.6



IRR,NpV and payback
capital Investment CalculatorProject A project B

Cash
Flow

Sum
-5000 -5000

32L5 .r -L784 -g
121_5.1, L430.2
t2L5.7 4645.3
12Ls.L 7860.4
t2L5.1_ 1_107s. s,2Ls.L L4290 .6
t2L5.l_ L7505.7
t2Ls.1- 20720.8
t2L5.L 23935 -gt2L5.L 27IsL
rcount Rate

year
0
L
2
3
4
5
6
7
I
9

L0

19.00?
rRR

63 .842
NPV

Traditional Store
Improved Storage

Cash
Flow

- 1_01s0
5802.2
5802.2
5802.2
5802.2
5802.2
5802.2
5802.2
s802.2
5802.2
5802.2

(no store)
(with store)

year
-101s0 0

-4347.8 1L454.4 27256.6 313058.8 41_8861 s24663.2 630465.4 736267.6 I42069.8 947872 10

back periods 8950'to?
efit/Cost Z.7g

1_9.00å

s6.522

L5025.37
1_

2.48

j ect
i ect

A:
B:

77



IRR,NPV and payback
capital Investment CalculatorProject A project B

Cash
Flow

Sum-5000 -sooo32ts.L -L784.932Ls.L ]-430.2
32L5.L 4645.3
121"5 .L 7860 .432Ls.1 11075.5
)2L5 .L L4290 .6)2L5.L L7505.7
l2L5.L 20720.8
t2L5.L 23935.9
t215. L 27t5L
;count Rate

year
0
1
2)J
4
5
6
7
I
9

1_0

19.003
IRR

63.84å
NPV

Traditional Store
Improved Storage

19.00?

4s. s0å

1s478.98
L

2.02

Cash
Flow

-15150
7059. L
7059. L
7059. L
7059. L
7059.L
7059. 1
7059. L
7059. L
7059. L
7059. 1

-15L50
-8090.9
-1_031. B

6027.3
1_3086.4
201_45.5
27204.6
34263.7
41322.8
4838L.9

5544L

Year
0
l_

2
3
4
5
6
7
B

9
l_0

back periods 8950'to?
efit/Cost 2.7g

j ect
j ect

A:
B:

(no store)
(no store)

78



IRR,NPV and payback
capital Investment CalculatorProject A project B

Cash
Flow

Sum
8332. s -8332. s3277.6 -5054.93277.6 -L777.3
3277 .6 1500.3
3277.6 4777.9
3277.6 8055.5
t277 .6 11333.1
,277 .6 L46tO.7
1277.6 1788B.3
t277 .6 2LL6s.g
t277 .6 24443.5
icount Rate

Cash
Flow

-r69L7.5
6943.9
6943.9
6943.9
6943.9
6943.9
6943.9
6943.9
6943.9
6943.9
6943. 9

-16917. s
-9973 .6
-3029.7
39L4.2

1_08s8. L
t7802

24745.9
3L689.8
38633. 7
45577.6
5252L.5

Year
0
L
2
3
4
5
6
7
I
9

10

Year
0
1_

2
3
4
5
6
7
I
9

L0

NPV

back periods 5888 ''nl
ef it,/Cost !.7I

IRR
1_9.00å

37.73e.

Traditional Store
Improved Storage

1_9.00å

39. s8å

132 LL . 63
L

t.78

j ect
j ect

A:
B:

(without store)(with store)

79



Cash
Flow

8332.5
3277.6
3277.6
3277.6
3277.6
3277.6
t277 .6
)277 .6
)277 .6
t277 .6
1277 -6
¡count

Sum
-8332.5
-5054.9
-L777.3

1_500.3
4777.9
8055. s

1.L333. L
146LA.7
L7888.3
21165.9
24443.5

Rate

-25250
-1s812. L
-6374.2
3063.7

12501, .6
2L939.5
31377 .4
4081s.3
50253.2
5969L. 1

69L29

IRR,NPV and payback
capital Investrnent CalculatorProject A project B

Cash
Flow

-2s250
9437.9
9437.9
9437.9
9437.9
9437.9
9437.9
9437.9
9437.9
9437.9
9437.9

Year
0
L
2
3
4
5
6
7
I
I

L0

Year
0
L
2
3
4
5
6
7
I
9

L0

back Periods
efitlCost

i ect
i ect

1_9.00å

rRR
37.73e"

NPV
5888 .793

1
L.71,

1_9.00?

3s. 60å

15700.43
1

t.62

A:
B:

Traditional Store
Improved Storage

(no store)
(no store)
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