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ABSTRACT

The‘Agricultural Development Bank (ADB) is an impoftant
financial orgagisation and is the main source of credit foﬁ agficulturalf
érojects in Ghana. The purpose of this study is to examiﬁe the pro-
Cedures‘and method of analysis in project_pianﬁing and'management

adopted by the ADB with'thé main object of identifying some:of the.

‘neglected iSsues and to suggest some methods for improvement.

Agricultural project planning-and‘maﬁagement by thé ADB
”haVé been found to be plagued byra numbef of pfoblems ahd inefficiéncies
in the areaé of idenfifiéati&ﬁ and selection, formﬁlation, approval,
'implémentatioﬁ, superVision, monitoring and contrél. These’areas are
systématically_examined and fhe main broblems ana boftlénecks_are

'_ identified.

An examination of the current state of project appraisal
methodology is undertaken: The main project appraisal proéedures
. are also-reviewed,Abringing out the difficulties of economic cost-

benefit analysis and offerihg a criﬁique of the appraisal procedures.

Suggéstions for improving project idehtification andﬂ

- selection, formulétioh, iﬁplementation and sqpefvision in‘the ADBigre
madé based on the'writéx's.insighté into and experiences of the various
problems identified with £hé pfoductioh process. Cues are also taken
from,recommendatipns made for develéping countries by such organisa—

_ tions as the FAO, IBRD and USAID.

w



Thevmajor contribution of the study isbthe'usekof
probability appraisal td analyse risk in-a maize and pineapple pro-
ject‘financed by tbe ADB. The Monte Caflo Simulation‘tech;ique is
-adapted for use in thié analysis, Results from thiS'téchnique are
compafed with 5riginal resplté of:thé same projects‘obtainéd by the
use éf conventional cost-bénefif analysis wheré single valﬁe egtima-

tions of costs and prices are made.

Results fiom_the probability analysis indicaté that the
methodology enables us to proﬁide management with morevappropriate.
informagién for makingﬁthe rigﬁt'decisions by recognising the varia-
bility of_ouﬁcomés of'projeéts in .the face of risk and uncertainty.
Meaﬁ values éf three-indiéatofs of»worthiness obtained under_thig
‘ fechniqué are also thought to bc morc reliable ahd_dcéeptabic,
-'eséecially sinée we do not have to fear any large varia£i¢ns ardund

»these_values.:'

- Limitations of the analysis and directions for future .

research are indicated.
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CHAPTER 1

'INTRODUCTION

Tﬁis'study attempts to examine the ecénbmic.analysisAof
agricultural prbjec£vmanagement'in Ghana, with the particular objecﬁive
- of identif&ing some qf the neglected issues, ?nd to suggest\some
methodsbfor impro?ement. In view of the féct that the bulk of the
.small scale agricultural projects (aboutv90 per cent) are financed
by the Agricultural Development ﬁank (ADB) of Ghané, which @s
entirely pubiic—owned and'fully devoted to agricultufal developménﬁ
_and hodernisation, this study will largely be related to its mode of
operations with ocqasional reference to othér‘éllied institutibné,
both finahcial énd technical, which are committed to agricultural
deVelopment._ This chapter is intended to provide some background

material for the study.

1.1 Ghana - Physical Features

A ’The Répgblic'of>Gh$na lies iﬁ a central position in Wes£
AAfrica, between latitudes'4°45' North and 11511' North. It extends
in width from longitude 1°12' East to'3°15"West'and shares common:
boundaries with‘the Republic of the Ivory Coastvin the west, Upper
Voita in the_north; Togo in the eést and i; boarded on the south by

_ the Gulf oflGuinea.‘

1.1.1  Land Area

The total area of the country is 92,100 square miles. .

- Of this area, a third is covered by the two lakes .0of the country -



the Volta Lake and Lake Bosumtwi. Excluding areas covered by the
lakes, lagoons, rivers, mountains, villages, towﬁs_and cities, the
estimated fotal'land area available for arable cultivation is given
as 75,000 square miles. The currenﬁ‘estimate.is that less than 30_
per cent of tﬁé cultivable area is-actively cultivated. The country
Iis divided‘administratively into the Greater'Accra, Ashanti, Volta,

Eastern, Central, Western, Brong Ahafo, Northern and Upper Regions.

1.1.2 Population

Ghana has a popglation of 8.6 million based on the 1970
'_popﬁldtion ccnéus (a little over 9 million currently) of which 2;3
million or 31 pcr cent live in ﬁrban arcas. 'The cconomically‘activc
poPuiatiqn in the country is 3.5 miilioh. OE fhis number,'abéut 60
per éent.are engaged in agriculture; Population densify per square:
mile is 98. The annual population growth rate is estimated at

3.2 per cent whereas life éxpectancy at birth is 46 years.

1.1.3 Natural Resources and Ecological Zones.

Ghana is eﬁdowé@ with rich natural resources of which
géld,’diamonds,‘manganese, Bauxite and timber are predominant. The
 couptry is ecologically divided into 'a number of vegetatioﬁ zones.
Theltype of ﬁegetation is influenced mainly by the climatic factdrsv
of tEmpefature, raiﬁfali, humiaity, winds, length of photpperiod,
'insolétioﬁ and clégdiness.and iightﬁing. Other influences arebﬁhose
of physioéfaphic, edaphic, biotic and historic factors. The princi-

pal vegetation zones of Ghana with approximate areas are as follows:



_ High or closed forest - 31,760 sq. miles
Savanna woédland - 57,850 "
Coastal thicket - gos "
Coastal grassland - Co35 "
Strand and lagoon margin - 493 R

Apart from the strand and lagoon vegetation zone; which is well defined,
the boundaries of the other zonés are not abrupt; they merge into each
~other and outlicrs of one vegetation type may be found within.another

. zone owing to locai climatic, soil or topographic conditions.

From an agricultural point of_View,vcrop and livestoék
aqtivities in the main ecological zoneé‘are dgtérmined, to a large-
extent, by the types of vegetation found in ﬁhe zones. The vegetation
ﬁormations thus permit the classification of fivevland use -zones:
‘compound farming zone; interior savanna; forest; déiivedlsavanna;
coastalvthicket and savanna. . Each zone has a distinctive pattern of
égricuitﬁiéi‘settlement and fafmin§>which characterises iﬁs subsis-

tence economy and distinguishes it from other zones. Map 'l.1 indi-

cates Ghana's land use zones.

1.1.4 The Economy

The dominant feature of Ghana's economy is its large
agricultu;ai,éector.i This is evidenced by the extent of land
resources utiliseé in production, the high pfoportion of labour
ehgaged in farming,,and the contribution which.the:agricultural
industry makes to the gross.national product and valuefadded,
especially‘food éupply and ex?oxts. YA considerable par£ of the

land resources of the country is occqpied'by agriculture. The



MAP 1.1

SIMPLIFIED LZ\ND"USE MAP OF GHANA, 1959, SHOWING LAND USE ZONES
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MAP 1.1 - KEY

1. Compound farming area.

Interior Savanna Zone

1.&3. Compound farming mixed with land rotation as in 3.
2. Grazed grassland with rare land rotation cultivation.
3. Land rotation with grazed tree savanna regrowth fallow.
4. Less intensive land rotation with sparsely grazed tree
savauna regrowth fallow and scattered patchen of 5.

5. Little-cultivated ungrazed tree savanna, including forest
' rescerves.

Derived Savanna Zone

6. TLand rotatlon w1th cocoa in forest outlicrs mixed with lesq

intensive land rotation in more extensive patches of
savanna.

7. Less intensive land rotation with tree savanna regrowth and
some small cultivated forest outliers.
8. thtle-cultlvated, ungrazed tree savanna mixed with

occasional patches of ihcompletely devcloped closed forest
or secondary forest.

Forest Zone

9. Intensive land rotation with negligible forest .remaining:
area of most commercialised food cropping.

10. Land rotation with a small percentage of forest remalnlng
area of most extensive established cocoa, including

areas of newest cocoa planting, especially in the north-west.

~ 11. Less intensive land rotation with much forest remaining.
12. Little-farmed closed forest, including forest reserves:  area
(outside the reserves) of most active timber exploitation..
(Owing to limitations of scale, 11 and 12 have been mapped
- together over much of the zone.

' Coastal Thicket and Savanna Zone

'13.'Coastal thicket 16. Savanna-thicket transition
14. Grass savanna : - 17. Lagoons and marshes
15. Tree savanna



"Ministry of Agriculture has estimated that about 56 million acres

are available for agriculture.

Gross 0utputbfrom the.agricultural sector (comprising
cocoa, crops other tbah cocoa, iivestock,vforestry and fisheryﬁ in
real terms constituted a share of 33.4 per ceht, 31.9 per cent, and
' 31.6 per cent of total gross output of the economy in 1972, 1§73 and
1974; respectively. Real grdss domestic product originating from
this sector (Appendix A.4(a)) formed 45.2 per ccntlin 1972, 43.1
per cent in 1973 and 43;3 per céntvin 1974’(Tableil.l shows gross

output and GDP from Agriculture and Forestry & Fishing).

Other-estimétes pro?ided by the economic sﬁrvey 1972-74
indicated that between 1969 and 1974 an annual average of some
¢1,024 millionl Qas_spent on local food, out of an average total
private ;Qngumption expenditu;e of . £1797.17 milliOn or 57 per cent

over the six year period. On the other hand, total private con-

sumption expenditure amounted to about 75 per cent of the expenditure‘

on grbés national product within the same period{ Private'expendi—‘
ture on local food was thus. about 42 per cent of the.exPenditure on

~gross national product. Table 1.2 shows the percentage distribution

of expenditure on GDP.

" Ghana's main exports are cocoa, timber, gold, diamonds
“and bauxite. Exports of agricultural products (including. forest
products) account fbr'about 70 per cent of total domestic exports.

For the fiscal year 1974, cocoa alone accounted for ¢513. million or |

1 The exchange rate assumed for this study is ¢1.15 = $US1.00.

5



TABLE 1.1
GROKS i)\l’\'l‘lll’i' ANDGROSS DOMESTTC PRODUCT

FROM AGRICULTURE, FORESTRY AND FISITING

Source: Central Bureau of Statistics, 1977, p.78, p.79.

(a) (at 1908 pricae:s)
1969 1970 1971 1972 1973 1974 -
1. Gross Output: (Z million)
1.1 Coooa (Production and Marketing) - 210 228 232 244 214 210
1.2 Crops other than Cocoa 439 “4R2 506G 20 565 624
1oV tiventock » ' A6 44 "W HWh "W (7}
1.4 vorcstry : " . 70 70 72 72 81 75
1.5 rishery . N . 49 47 51 - 51 a4 50
1.6 Totatl . 4 1wy BEUIEN a6 C0nG 1,026
2. Groas Domestic Product (¢ million)
2.1 Cocoa (Production and Marketing) . 1195 212 216 216 199 187
2.2 Crops other than Cocoa 424 466 490 490 546 603
2.3 Livestock _ ’ 35 33 411 41 47 50
2.4 Forestry . 67 67 69 69 78 72
2.5 Fishery - . R 38 39 43 Y] 31 38
26 Total ) R "7 Lo aos, - ant an0
3. Index Number of Production (1968 = 100) \
3.1 Cocoa (iroductlon and Ma:knt]ng) ' LG, § 115.2 1702 123,2 Ton, 2 106, }
3.2 Crops other than Cocoa ' 103.8 113.9 119.6 122.9 133.6 147.5
33 Ldvestock : ) 100.0 9%.7, 119.6 116.2 134.2 145,2
3.4 Ptoveatry v o - ' 106t 106G, 1.1 1o 122,17 113.7
3.5 Fishery = : X 188.5 - 180.8 196.2 246ﬁ2 169.2 192.6
3.6 overall . 107.2 114.8 120.7 126.0 127.3 135.2
4. Iﬁdox Number of Gross Domestic Product {1968 = 100)
4.1 Cocoa (Production and Marketlny) - ) 106.0 115.2 117.4 - 122.8 108.2 101.6
4.2 Crops other than Cocoa - 103.7 113.9 119.8 123.0 133.5 .147.4
4.3 Livenstock . 100.0 94.3 117.1 114.3 134.3 142.9
4.4 TForestry ’ 106.3 106.3 109.5 114.3 123.8 114.3
4.5 Fishery o © . 21110 216.7. 238.9 300.0 172.2 211.1
4.6 Overall o 107.1 115.2 121.2 1260, 2 12701 24,0
(h) {at current market prices
1969 1970 " 1971 1972 1973 19?4
1, Gross Output: (¢ million)
1.1 Cocoa (Production and Marketing) - 264 332 264 335 375 . 537
1.2 Crops other than Cocoa : . 544 616 o729 844 1,129 1,59
1.3 . Livestock . - . 54 55 65 76 111 127
1.4 Forestry. - : . . 73 7 74 a0 136 175
1.5 Iishery : ) 36 36 53 [ 75
1.6 Total . ) 974 1,116 1,168 1,398 . 1,819 2,510
2. Gross Domestic Product - (¢ mil]ion)v
2.1 Cocoa (Prﬂdugtiou and.Market bng) \ ) 249 EAN 245 104 343 503
2:2 Crops other than Cocoa 529 600 711 824 1,100 1,556
2.3 Livestock - o : 43, 43 53 63 95 107
2.4 Torestry o - 70 74 71 86 128 ‘164
2.5 Fishery . 28 25 26 37 48 . o 52
2.6 Total ) . 919 1,059 1,106 1,314 1,714 2,382
3. Index Number of Production (1968 = 100)
3.1 Cocoa (Production and Markecting) S 133.3 167.7 1333 1692 18O.4  271.2
3.2 Crops other than Cocoa - 128.6 145.6 172.3 199.5 266.9  377.3
3.3 Livestock | : ) 177.4 119.6 141.3 165.2 241.3 276.1
3.4 ‘Forestry v ’ . 110.6 116.7 112.1 136.4 206.1 265.2
3.5 Fishery : 150.0  138.5  138.5 203.8¢ 261.5 288, 5
3.6 Overall 128.3 147.0 153.9 184.2 239.7 330.7
- 4. Index Number of Gross Domestic Product (1968 = 100)
4.1 Cocoa (Production and Marketing) 135.3 172.3 “133.2 165,2 18G.4 273.4
4.2- Crops other than Cocoa 129.3 146.7 173.8 201.5 268.9 380.4
4.3 Livestock . 122.9 122.9 151.4 180.0 271.4 305.7
4.4 TForestry ’ 111.1 117.5 112.7 136.5 203.2 260.3
4.5 TFishery B . ' 155.6  138.9 -144.4 205.6 2066.7 7 288.9
4.6 Overall a o . 129.6 149.4 156.0 185.3 241.7

336.0
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TABLE 1.3

- PERCENTAGE DISTRIBUTION OF VALUE OF EXPORTS OF DOMESTIC PRODUCE

Commod ity 1968 . 1969' 1970 - 1971 1972 1973 1974
Cocoa 63.4  62.9 72.1  65.3  59.7  56.8  65.1
Kola Nuts 0.1 0.2 0.1 0.1 0.1 o,é‘ 0.1
- Timber 8.5 10.0 8.0 9.1 11.6  19.0  12.0
Bauxite 0.4 0.4 0.3 0.6 0.5 0.4 0.4
Manganese 3.2 1.8 1.6 1.8 1.8 1.0 1.2
Diamonds - 5.2 3.5 3.1 | 3.2' 3.4 _i.9 1.7
Gld - 8.6 7.6 5.6 7.8 9.2 10.0  11.0
Aluminium °~ = - - 6.9 8.2 10.3 - 6.5 3.9
Other ©10.6  13.6 2.3 3.9 3.4 4.2 4.6
Total 100.0 100.0 100.0 100.0 100.0 100.0 = 100.0

Source: Central Bureau of Statistics 1970; 1977,»p.43;A

65.1 per cent of total exports‘while timber accounted for about 12
per cent. Table l.3_indicates percentage distribution of exports of

_domestic produce.

Owing té the fundaméﬁtal importance of agricuiture in the
veconomy.of Ghana,'the problems facing the agriculﬁural industry thch
haQe'teﬁded to retard itS'gréwth have also acted as constraints on the
rate‘of growth of the entire ecohOmy-, These problems have acéounted
principally fof the pfevalénce and persistence of a low level of pfo—v
dqctivity‘indﬁheAc¢unt¥y's agriculture. vThé main constraints derive
jfrom;_ the difficult»néture of the environment; the outmo@ed farming

'practices and land tenure systems; the inefficient organisation of
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marketing and extension; the underdeveloped infrastructure; and

the restricted'proVision of agricultural credit and capital for the

various requirements of a complex industry.

Ghana's agriculturailpopulation is‘predominantly compo sed
of smallholders. In the 1970 Sample Census ofaAgriculture,'it was
‘estimated that there were 805}200 landholders in agriculture in Ghaha
of which 81 per cent wéré full-tiﬁe holder/operaforsw The‘805,200’
khouseholds-had‘an average size of 5.6 people resulting in an estimated
. farm population of 4.5 million people or r0ugﬁly 50 per»cént of the

total populatibn.2

Tablé 1.4 gives the size distribution of holdinés. Thirty 
pef cent of the holdings are less than two acres, 55 per cent less.
‘than four acres‘énd»sz‘per cent less than ten acres. At the other'
extreme, less than 2 per cent of the holdings are greater‘than So‘écresr
Unfortunately, the pefcentage‘of land by size of holding is not
available. Howevér;vit is generaily»accepted‘that Ghana isvﬁot'

o . L . : 3
troubled with a land distribution problem at present.

Very‘iiftle additional infofmation is a§ailab1e on the
‘emall farmer as a group but in 1970 of the 805,200 hoiders, 111,100
(14 per cent) were classified as p?oducing‘for subsistence only, while-
289;700‘(36 per cent) were classified as 'mainly' subsistence and

404,400 (50 per cent) were operating mainly for sale.4 Table 1.4

2 Ghana's population was estimated by the 1970 census to be 8.5 million.
This is not to 'say that Ghana has no land tenure problem.

4 The definitions used for the classification were as follows: (a)

~ operated for subsistence only - no cash crop cultivated and little
or no sale of food crops, (b) operated 'mainly' for subsistence -
no more than 50 per cent of produce intended for home consumption,

and (c) operated'mainly for sale - more than 50 per cent of produce_
‘intended for sale. : ' ’
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summarises the available data with respect to produqtion for market
and farm size.A'If we consider 10 acres and less as small holdings,
slightly over 40 per cent of tﬁe smalvaultivato¥é in Ghana pfoduce
mainly for cash sale. Probably no more than half of these_are‘cocoa
farmers.5 Théfefore, it is estimated that abbut 65 per cent bf

_ Ghana's farmers aré smali food crop farmers (cultivaﬁing iess than\
10 acres) of whiéh some 20 per céﬁt.are producing only for sub-
sistence, 50 per cent are producing a‘surplus‘no.larger.than ﬁheir own

consumption and the remaining 30 per cent are producing mainly for sale. -

Apart frbm cocoé, cultivated crops are sometimes aftifi—
cially diﬁidcd into food and industrial créps. The formér érg those
cultivated for di;ect'human consumbtion; the' latter providé raw
: materials for processing factofies. The‘five main food crobs are
maize, rice;‘yam, cassava‘and plantain{ >Apart from coéoa, thevother
‘ﬁajor industrial crops a£e'pineapples, 0il palm, citrus, tobacco,

rubber, cotton and kenaf.

The foregoingrindiéates that agriculture is the major
preoccu?aﬁion of'the‘people of Ghana. ' The intrqduction of cash crop
pro&uction and modern husbandry practices‘has madg it increasihgly.

" necessary for theAfapmer to obtain credit'fcr.his enterpfise. vAéso-
_ ciatedbwith credit is the whole spectrumvof agricultural project
managemen£'in_Ghané which needs re-examination iﬁ some éépects to

bring to the fore some of the neglected issues.

5 The average size of cocoa holdings in 1970 was eStimated to be
12 acres (Ministry of Agriculture, Economics and Marketing
Division, 1970). o
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1.2 Agricultural Credit in Ghana: 1918-1960

In this section, we shall review‘tﬁe state of agricultural
credit in Ghana,betweéh 1918 and 1960. There is very iittle written
information Cancrning the cxtcﬁfvof indcbtcancss among farm people
in Ghana and the chilities available for extending credit to them
tO»relie§e’thei¥ indebtedness and improve agricultufal production’
nnd‘marketinq.' No efforts wnYc,mhdn officially td tackle the prdhlnm
of agriculturﬁl indébtcdncss until the ond of the Firat world.War;
The Coloﬁial'Govcrnmont declined a pctiﬁion presented to it in 1918 by

chclchiéfs of the Eastorp Region for.thc cstablishmcﬁt‘of an Agrir
cultural bank. A furthgr attcﬁpt wag ﬁadc by a deputation éfb
Ghanailan poli#icians iﬁ 1925 Qﬁich resulted cventually in the adoption»
of a cq—0§crativc crcdit systeh. Co-operative societics‘gfantcd loans
td their ﬁembers as a‘meénSVOf relieving indebtedness,“éhd the ability
of socicties to‘make loans available to their members was as great an
attractidn f§r,joining.them és the possibility of the farmer sharingv

the returné from the bulk sale of produée;

The expansion of the cb?operative.movemenﬁ, eépecially in.v
the cocoa growing areas, was acgompaniea by an increased demand forb
credit. Iﬁ therl2 yéars'between 1944 and 1956, the éo—dperativé
sodietiesvissued more than two and a quarter million pounds in Small>_
’1oaﬂ3'tb members. As at 31 March. 1956, an amount of £i290,579 was

~outstanding to thevCo-operative Societies (Anyane, n.d.).

~Attempts were madé under an Agricultural Bank Ordinance
~in 1948 to establish an agricultural bank for the relief of indebted-

ness among farmers. The ordinance was unfortunately never applied
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and no agricultural bank céme into existence. More‘pqsitive steps -
were taken in i95d when the Agricultural Loans Board Ordinance was
passed to éroVide fof the establishment and managemeht of a Loans
Board to facilitate the issue of credit for agriculture in Ghana.
In>1952, a‘20“year loan for a quarter of a million poundé‘was made
by government to>the:Agricu1tural Loans Board (ALB) atran'interest
. rate of 2.5 per cent to enable it to undertake its functions. The
responéibiliﬁy for agricultural loans was transferred from'the ALB
to the Cocoa Purchasing Coﬁpény (CPC) in 1953.' fhe Company failed
miserably owing to mismanagement. - Out of 22,176 appiicétions.fof S
léans (amounting to £6,582,461) made to the Cbmpany, 13,002 loans
(or £3,227,845) were issued at é rate of interest of 10 per cent.
By l957 when fhe Company was dissolvéd, over E3 million'wag still

owed by farmefs with little prospect for its rechery,'

~ The CPC gave way»to ﬁhe ﬁnited'Ghana Farmer'é Co—operativei
. Council (UGFCC) which was ﬁore‘of a political instrument for the |
.éovernment; Itvbecame the sole agency for organising the farming
fcommﬁnity_and’received an annual éubvention from goﬁernment for

granting loans and advances to farmers.

.Despite’these earlier aﬁtempts at institutional‘credit,
“however, the bulk of agrigultufal credit in Ghané (prior to the
1960s) was provided b? relatiQes,.friends and money‘lénders.» It was
not untiiyl9é5 that an ihstitutionél base for agricultural credit

" was established.
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1.3 The Agricultural Development Bank (ADB)

The-ADB, which was originally known as>the Agricultural

,Credit andeo-operativevBank, was established by an Act of Parliament:
. invl965'as a fSpecialised Bank éharqed with the duty of providiné
adeQuate credit facilities on reasonable‘terms to agriculture, forestry,
fishing, aniﬁal ﬁusbandry'as’well as to small-scale rural or cottage
industries'.(nrown, 1972). Tt had developed from the rurn]'drnﬂir
dgpartment'of the Bank of Ghana. The AbB is curreéntly ﬁhe main source ‘-
of‘credit to small farmers in Ghana (sec Table 1.5), Large scalc
.agficultural projects are financed by the Ngtional ;nvestmeht Bankv
(NIB). _Thothana Conﬁercial DBank (GCB), Stu@dard Bank of Ghana and
Barclays Bank, to a lesser extent, alsd grant credit facilities for

farming in various parts of ‘the country. = . -

1.3.1 Organisation and Functions

The ADB was set up with four main objectives:

(1) The provision of credit facilities for the developmént

‘and/or modernisation of agriculture and allied industries.

(2) The identification and promotion of agricultural
enterprises in Ghana, whéther singly or jointly with persons or

institutions either local or foreign.

(3) The initiation of, or participation in, the conduct

of research and training designed to promote agriculture in general.



16

*day pue mHz,How 3 x0dsy Hmlacm pue saealk

snoTIea J0I s3xodsy TeENUUY RPURYDH JO Jjued °*p/eT ‘Ioquedsg TE HUTPURISINO SSOURAPY PUR SUROTT :32INOS

6LT'29 -TEO'LY 00T°TS 60Z°6Z OLZ'YT 6EB°ET 8¥T'9 Sp6’€ 9LT'ST 062'0T ¥ez’L 0§8°8T 00S‘z | T®IOL
T99°vT €28'LT 69%'S8 ¢g9’e  O0£s'v  0L0°c STe’T g6€  TLO'T - - - - gay
TLS'6  SES‘L  €8S‘L  £ev't  ¢e9  69L  £g€g'T €5 SOF  06Z  vZZ  OSL - gIN
: S ‘ . o o . v syueg
9¥6°LE €L9°TT. 8¥0‘9T ¥ST‘9T 8¥0“6 .000°0T 008‘€ 00Z'E 008‘ET  000'0T 000“L O0OT‘8T 00§‘T TETOASUMOD
o . o o | A - . | TTY

yL6T  €L6T  ZL6T  TL6T  0L6T  696T . 896T  L96T 9961  S96T 96T  €96T - 96T = 99Inos

(000.,2)
vL-2956T ‘¥OLOIS TVNATINOINOY HEL OL SEONVAQY ONY SNVOT TYIOL

ST dTdYL



17

(4) ‘The mobilisation of financial and human resources

to meet the country's development needs in agriculture.

Management

>The overall policy of thé bank is determined by a'seveﬁ—
maﬁ boérd of‘direct§rs with the Maééging Direétdr and £he Executive.
Directbr‘as full-time employees of the bank. The bank's Act enjoins
tﬁe board ih‘discharging its funétions‘tq actvon>comhercia1 considera-
tions bﬁf with dﬁe regarthd government policy on agriculture and

cottage industries.

Organisation

C

The'day to day activities of thé bank are‘Under theicontrol

pf a Managing Director who is responsiblé to a Boérd of Diréctcrs.
-_The Managing Director is appointed by the govérnment for a>périod not -
egceeding five yeais.and is eligible for‘re—appdintment.

~There are seven main departﬁenté of the bank: Ope;atioﬁs,'
Adﬁinistratiéﬁ) Research and Planning, Interna14Audit,.Legal, Commeréial
Banking and Finance. The departments are controlled by Chief Managers
who are responsible to the Managing Director,‘BraﬁchFOffices are
véontrolled‘by Area Managers. |

The Organisational Chart of the bank is'ShQWn in Appendix A.1l. -

1.3.2 Activities of the Bank

Responsibility for increased agricultural production has

in the past been concentrated in the public sector. While certain
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1arge‘projects initiated in this sector may probably be desirable,

the bank nevertheless lays emphasis onrloans to the private sector

as a means of accelerating the transition from subsistence to commercial
agriculture. It is also the bank's policy to direct investments into
the producﬁioﬂ of raw matefials for existing factories and import

. substitutes, particularly food crops. The bank's ultimafe objective

is to help raise the living.standards‘of farmers through increased

production and productivity.

The bank has not lost sight of the three sectors in Ghana's
economic development, i.e. the private, government?cum-private and
the co-operative sectors. Thus the bank has directed its activities

to all these sectors.

Types of Loans

Loans granted ﬁy the ADB may be categqrised into short,
medium and long te?ﬁ.and this classification is normallf based on-
the expéctedvlife of the p¥oject for which the loan is granted.
Whether a particulér investmeht is termed éhort, medium or long
depends on the rate at which feturn from the particular project
woula be expectedvto pa& off.the loan. This, of courée,.depends‘
jalso'oﬁ'the éize of the p?éject and the gestatién period éf tﬂe crop

or livestock - the Shorter’thevgestation period and, ceteris paribus,

the shorter the loan term. Hence, the production and marketing of

-annuals such as rice, maize, yam, etc. qualify for short term loans

not'ekceeding 18 months.
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Medium term loans are granted for the purchase of farm
machinery and équipment, livestock, land development and for setting
up agro-business enterprises such as tractor-hiring services: These -

‘loahs are_normallyffepayable over avperiod not exceeding'fiVe years.

Projects with lohg gestation periods such as perennial -
crops (oil palm), or irrigation projects, fall within the category of
long term projects and are committed for periods,notbexceeding

15 years.

Interest Rates on Loans

\ .

By a government directive, the ADB now charges between
8% andviZ%:percentum_per annum on agricultqralvléans, In ﬁixing
interest rates within thié rénge, however, the bank takes into con-
éideratidﬁ‘ﬁhe financial prospects of the project to be financed,

the length of the term of the loan and the degree of risks associated’

with it.

Hitherto, the banks have been charging a flat interest

rate of 6 per cent per annum on all agricultural loans. The rationale

behind»the'idéa of lowering the rate was to make credit cheapér to
the'agriculturalAsectorkwith a view fo encouraging the public to
: increaée tﬁeir‘borrowing powers so as to invest in agriculture on a
largér scale than'before. The bahks have been able to operate on
this smali rate of intergst larqelyvbecause they cén bbfrow funds :

from the Central Bank or the government at a much reduced rate.



20

Securities on Collateral

The ADB requires that all loans should be secured. The

followihg securities are normally accepted for agricultural loans:

: bemissory Note: Here the customer"signs a promissory
note in favour of the bank for the loan amount approved. With customers
who have low net worth in assets, the bankvrequirés that the promissory

note be countersigned by,a.person with good financial standing.

Landed Property: The customer may be required to secure

the loan with immovable property.

Indemnity/Guarantors:. Customers may be asked to provide
persons with good financial Standing to.indemnify the bank in reépect

Aof’loans{

Life ?olicy, Stoéks and Bonds: These are also éccepted byk
~ the bank as sécurity? The bank aisc takes a hypothecation ovér the
crops and livestock. The management ¢ompe£ence of the»customer}
viability'of the project and tﬁe associated risks are gonsidéred

when determining-the‘type-of security to be offered by customers.

1.4 dbjectives and Scope of the Study

It is evident from the foregoing that agriculture forms
~ the basis of Ghana's economy.. The development banks, especially the
_ADB, therefore, have,a_ciucial role to play in the financing and

development of the industry.
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The main objective of this study is to examine’ the role of.
thé AbB in its economic management of agricultural projecfs in Ghahab
‘and to bring into focus some of the neglected aspects of its methodo—:
logical appfaisal procedures and.implementation of. projects. An
attémpﬁ will b; made-. to offer some suggestions and appfoaéhes forvover—

coming these shortcomings.

In this analysig, the ADB'y operations wlll be examined in

the context of a planning and management cycle as indicated in Figure 1.

Each_stage'of:thc cycle will be analysed and, where necessary, methods

for improvement suggested.

The main hypothesis of this study is that agricultural pro-

jects are risky and have uncertain outcomes and that it is’imperative ’
" to take into account elements of risk and uncertainty if ex-post and -

ex-ante project performances are to be consistent. The main contribu-

tion of this étudy will, therefore, be an. attempt to develop a suitable

methodo;ogy for the incorporét;on of a measure of risk in two sglcétod
_projécts‘approvéd by the Agricultural Deyelopment Bank.' This has been,
b’hitherto; a négledted area.. The Monte Carlo simulation technique Qill
be modified.for use . in the form of probability appfaisal. The use of
‘discéunted cash fiow methods,.accouhting prides ahd shadow wage rates

will also beilooked into.

Pineapple and maize projects of the ADB's customers have
" been selected from the writer's loan portfolio for this exercise. The

selection of prdjects for analysis in this study has largely been

influenced by the greater 'emphasis placed by the bank on the projects'

financing'and.development.‘(See Table 1.6 for loan portfolio by ADB to
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FIGURE 1.1

PROJECT PLANNING AND MANAGEMENT CYCLE
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TABLE 1.6
LOAN CLASSIFICATION

The 1975 loan portfolio may be classified on sector basis as follows:

()
. Sector .Amount

Food Crops ' 4,475,726.25
Livestock : . "~ 828,020.00
Industrial Crops ' ©1,763,249.00
Fishing . - 1,080,298.85
Agro-=Business 1,272,824.00

Sub-Total | S 9,420,118.10 ;
Schemes
Maize ‘ ' 4,683,474.00
Yam : ‘ ' 2,578,490.00
Rice - :241,405.00 -
Cassava ’ 251,516.00 ‘ .
Cotton o ’ _ 300,000.00
Shallot . - .. 21,200.00
Groundnuts 7 110,790.00
Guinea Corn/Beans/Millet ~41,820.00

Sub-Total o | . 8,228, 695..00
Cocoa Rehabilitation _ 1,468,518.80
‘Special Projects o - 1,952,492.23

Sub-Total = | | © . 3,421,011.03
Grand Total o o | ¢21,069,824.13

Soﬁrce: ADB 1975, p.1l4.
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the various-sectors) However, the unavailabiliiy of adequate data
- has constrained the chéice of projects for study; Despite this éhort—
coming; it‘is hoped that the methodology developed will be useful
andeill provide the basis for future research work. 'The ap?lication.
of this type of analysis ih.projeCt'analysis will éiso train manage-
ment to apéreciate that projects can be risky and that a mistake in
committiné résoﬁrces ﬁo very risky projecﬁs might be very costly.

Iﬁ effeét, managemeht will be providedeith mbre appropriate informé-'
tion-for making the right deci;ions by recognising thé likelihodd or:

variable outcome of projects in the face of risk and uncertainty.
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CHAPTER 2 -

PROJECT FINANCINGVAND MANAGEMENT>IN THE ADB

4This chapter‘highlights project financing'and management
in the ADB. it also attempts to identify some of the neglected
issues and probléms»which have charabteriséd the Pank's operations.
The main aspects of planning and-manégement covered are depicted in

| Figure 2.1.

2.1 Project Identification and Selection

One majof objective of the ADB is the identification and
promotion of agricultural ehterprises in Ghana, whether singly or

jointly, with persons or institutions either local or foreign.

_Ghana's ecohémy,vlike most development economies, ié faced
with constraints. 'Howevér,-development'Spportunities still exist.
Thé const:aints areinumefous,‘powerful and entrénched, while the
devélopment qpporﬁunitieS} althougﬁ numerous, are less appérent;;
’Invéstmeht proje¢ts are; tﬁerefore, planned with a view to exploiting

the most promising areas. of the economy.

In carryiﬁg out the above—mentionad6bjective, the ADB
_1ooks~at.the country's agricultural potential needs and targéts as
'embodied_iﬁ the national.development‘plan. .The purpose of the develop-
ment plan is to detérmine general guidelines thaf should lead to the

_fulfilment of overall development goals.
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FIGURE 2.1

PROJECT FINANCING AND MANAGEMENT CYCLE »
IN THE AGRICULTURAL DEVELOPMENT BANK
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In trying to mect the criterion set for project identifi-

cation, the ADB attempts to observe. the following conditions:

(a) the project is subjected to an examination to
ensure its priority for the economy and

especially for the agricultural sector;

(b) the project will yield a high rate of economic

return to the society.

Potential projects identified by the ADB for financing a#e
normally defined to conform with the alternative sectoral stratégies
that Qould lcad to the achievement of the objectives specified by the
poiicy pianning exercise.

I3

The ADB is bound by its objective to select any technically
feasible and économicaliy Qiable agricultural or agro-industrial pro;
jeét presented to it for finanéing. Thus the bank handies the bulk of
inétitutional iﬁvestnent in the country's agricultural sector.

Refer again toﬁTable 1.5 for loan adﬁéncés to the agricultural

sector by the major financial institutions.

"Despite the heavy demand on the ADB's resources,'selection'
of érojects for financihg is frequently on the basis of total financial
resources a&ailable té.theubank for investment“aﬁd this is quite often

limited. The hain sOurcés of loanable. funds for,ﬁhé credit institu-

tidns in Ghana'are the Govérnmgntvof Ghana and the Centfal Bank. Funds
vfromvthese sources'aré‘obtained by the credit institutions in the form
of ‘loans and equity subsdriptiohf Externai aid and loans to‘thé>agri~

- cultural sector have also been coming from the World Bank‘through the
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International Development Association (IDA) and also the African

Development Bank.

Apart from n'projoct's viahility, a farmer's eligibility
to receive credit from the ADB depends on his management compctence

and his ability to provide some sort of socurity or collateral.

Apart,frpm‘pxpjects identified, sélected and financed by
the ADB, an intending customer'éf the bank normally lodges én appli-
cation fof‘akléan_and, on its receipt, he is invited to an inﬁerVieW.
If from the disdussioﬁ it:becomes evident that thé project has a
 chance of su&cess, the‘applicant is given én foicial abplication
form to complete ana return, giving more details of the’proposed
’projécﬁ. The techniéal officer'in chafge of the project in’question
verifies.the info;mation furnished by the applicaﬁt by viéitipé.the
project éite. ﬁe then assembles the iﬁitial data necessary to enable
propér aésessment'of fhe applicant's credit needs and the prpfitability
~of the project to bé determined. The technical officer then sﬁbmité
avpre-appraisal report to é screening committee for consideration
prioﬁ to finél_appraisal and éonsideration by é loans comﬁittee‘and/or

Board of Directors."

Despite the stfong efforts made by the ADB in idenfifying
and selecting égricﬁltural production projects, a number of serious

deficiencies arise in this direction.

The process of identification begins with the search for
an idea with a development potential and ends with a speéific project.
In between lie a number of steps which need to be undertaken system-

atically until thelfinal pfoject is evolved. This gradual build-up
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from a development—oriented idea to a specific project is.achievéd
through a process of successive approximations and.calls for a.number
of preparatory and analytical phases involving use of sﬁpporting dafa,
the participation of ﬁény experts in various disciplines‘ as well as
close.cqéoper;tioh between var ious government agencies. and departments.
Héweverj the ﬁachinery for such a thorough exercise félls short éf
expectation'as:é résult of 'lack of'a‘proper compend ium of esseﬁtial
statisticé for the eConoﬁy and the agriéuiturai sector, including an
analytical presenfation of the structural iﬁdicators of the economy
ahdlthe-agricultufal sector;_With particular  emphasis on the inter-

relationship between the two.

Somé problems also'arise‘in the éofordination of projécts.

'with_the natioﬁal development plan, despite attempﬁs’by the bank to
relate project identification.and selection with it. fhése inclﬁde;
 the lack of‘étrong political and adﬁinistrative suppoit for national
plans amoh§ opérating ministries respénsible fof proiject implemeﬁta—
tion; iﬁeffective cbmmuniéaﬁion of plan goéls to the bank aﬁd other
allied organisations.with investment resources; and the failure to
specify prdjects fequired for plaﬁ"implementation. The shortage

of adequately trained plannersband specialiétsAin central planning

. agencies and operating ministfies and the bank itself coﬁpounds ﬁhe

- problem,

Other serious problems in this aspect of project planning
and management are the promotion of 'pet projects' by individuals and
groups within government agendies, the bank and even international

assistance.organisations. Development patterns are often distorted
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through the imposition of funding agency priorities on recipient
‘'governments. Long lag periods in the processing of project proposals
by government agencies and funding organisations have also caused

problems.

2.2 Projecthormulationb(Appraisal and Feasibility Study Preparation)

Once a project has been selected as promising, the next major

task is to formulate the selected investment prbposal and to examine

systematically and in some depth its essential features. These features .

wiil-include a study 6f projecf area, purpose, size and location,of‘proQ
ject, deScription of major wo;ks and other project componénts, esti-
mation of costs and their composition, propoéed production pattern,
bélume aﬁd vélue of incremental output, project financing; organiéational
and managemént needs and fina;ly the prospec£ive finan;ial returns of

thé préjéct. -Such a systematic examination amounts to undertaking the
féasibi;iﬁy study of the selected investment prbposal for_the}purpose.

of reaching a final decision.

In the detailed feasibility study of projects;_the ADB 
examines theirvtechniéal coﬁsiderations, marketing, management,
econpmic>and fiﬁancial aspects, cbliateral offered and repayment
'arrahgements. A formét depicting the bank's feasibility study of

projects is shown in Appendices B.1l and B.2.

Project formulation, as‘pointed out earlier, forms a very
important link in the project planning and management cycle and should
provide sufficient information to the ultimate decision-making authority

for the purpose of reaching a final decision. In spite of the
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importance of thisilink, there are a humber of deficiencies in the
setting followed b§~the ADB which have tended to result in thc making
of recomméndations for decision-making which are notbbased'on sound
~and logical assumptions and facts. The most neglected issues are in

the following sﬁeps in project formulation.

2.2.1 The Project Area

The success or failure of the project will primarilyvdcpcbd'

onithe adequacy and qﬁality of the'physical ahd human resourcesvcf»the

" area embraced by.the project and its future econcmic prospectsQ
Howcver, most analyses.in.this section have not been supported‘by the
findings ofvsurveyé{and other relevant data on physical resourcec,
population and employment, economic and social infrastfuctdre, institu-,

tions, economy of the project area and agriculture of the project area.

2.2.2 Project Description

Here certain essential features of the project'have ofteh
been ove:locked. In defiﬁing pioject objectives, secondgry objectives,
vif ény,:have not been emphasiééd énd therc has'ﬁot been strudturingaof
primary objectives which is important from the point of view of defining
various'p;oject activities and establishing the logical sequence

betweén them.

The pfesentatioh of pfoposed major works and othef‘essential
" components which ought to be established to bring the‘projéct'tc the
stage of fullfdevclopment have notvbeen fully detailed to provide a
_clear picture of their nature ahd scope and tc enable the estimation

- of costs to be made with a fair degree.of'reliability.
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2.2.3 Organisation and Management

The success of the project depends largély, apart from
its technical éndveconbmic mérits, on the effectivencess of the
ofganisation Qr o:ganiéétions aﬁd manageﬁent responsible for its
cohstrucﬁioﬁ and.opgrdtionm Without an effjciont organisation,
a sound and viablé project may end in failure. This important aspect
of the production proc@ﬁs, however, has a numboer of doficioncios
‘ which nced to be cxamined. These inclpdolinﬂuFficiont capaqity or .
rincompetcnéc of local éontractors; difficulty in obtﬁining 1o¢a1
“resources and matérials during construction; lack of proper operétion
and maintenance facilitics atbtho on-goiég phase of tﬁoiprojcct; and
most important of a;l,‘problcms with farm serviceg and othef’agruridn
méasures;A llere rescarch and extension have bccn.laéking or inadequate,
major input supply has been a hindrance, and'marketingwand processing.
have not been well»handled. Land ﬁcnure préblems resulting in pfo—
tracted litigations haye also disrqpted»a number‘of brojects as é

result of improper land reform.

2.2.4 Pricing of Inputs and Outputs

Prqjoct costs consist of all the cxpenditures oﬁ goods
and serviceé reéuiféd for the,va:ious phases of the project:' precon-
structiqn, cénstrﬁction,voperation anavmaintenanée. At.the formula-
tibn stage theseé costs are in the form of estimates and their degree
of'reliabiiity‘depends on the éxtent té which various project'actipns
are translated.intq appropriate work QUantitiés and their corresponding

jﬁStified unit rates. It is essential, also, that in the feésibility
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study the various cost and:price estimates be fairly reliable since

they form the main basis for project funding and for calculating the

financial and economic returns of the project.

itﬁis regrettable, héwover, to note that as a result of
inadequaté and unreliablevdata and inflationary trends, coSt and price
estimates by the ADB and éther‘financiél:institutioné in Ghana have -
not becn reasonnbly accurato and ﬁave mérc often than not deviated
widély from the e*pected’ hofm. ' This problem of incorrect costing
has been compouﬂded by the ﬁse of a single-valuecd estimation approach.
Uncertainfy usualiy éffects most of the variables which ére éombined
tb obtain a écgt estimate, an cecconomic rate of rgturn, a nct prcsent'
“value, a finaﬁtial fetﬁrn} or any of the other indicators which-ma?
be used to evaluate a proﬁect. Sometimes this uncertaiqty is dealt
_wifh by combining values for all input variablcs, chosen in such a
way that they yiel§ a conscrvapive estimato for the result of ﬁhe'
anaiysis. Iniotﬁer cases, the best estimate yalﬁe’is,selected, tﬁat
is, the value which iﬁ is thought is most likely to be achieved. Both
these solutioﬁs imply‘a deqision: first to look at the project'with
.a copservative eye;»énd second to disregard the cohsequenées of aﬁy
variation‘aroﬁnd the best estimate value. Both can lead to biased

decisions.

' This has beén recognised by Hertz (1964),‘Reutlinger
(1970), Pouliquen (1970) and jones‘(l972). For example, Pouliqueh
aéSé;ts that fif we combine only conservative estimates of oﬁr vari-
ébleé,ﬂour final result is likely to 'over conservative'. On the

other hand, by using only bést estimate values of the variables we
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fail to take into account that other values of the variables we
combine might result in substantial variations in the final estimate;
thus, by basing our decision on a single value of the decision variable

we may be taking more risk than we intend.' (Pouliquen 1970, p.2).

2.2.5 1Indicators of Project Worthiness

There arc a numbor'of'indicators of worthincss of a.
project, some simple and some complicated. lowever, the common
denominator ‘of all indicato:s is the comparison of benefits and
costs. A’ good indicaﬁor of worthiness should be comprehensiQé, i.e.
it should take into calculation all the cost_aﬁd benefit>items

brought about by the projectiand these should be appropriatelijalued.

If these two prerequisites are not met, the value of the indicator

is in'serious doubt.

" In the ADB, the most simple non-discounting methods are
" used in determining the worth ofvboth,small and lérge scale projects.
These meaSures,'although having thei¥'0wn inherent advantages, fail
fo'téke into account the consideration of‘time and could‘givelmis—

leading resulfs.

One of the indiéators, theipay-back period or
- recoupment method shows the nuﬁber of years feqﬁired for net
benefit§ to'eqﬁalvthe,cost of'the‘pfoject. It has the advéntage
of being simple and is considered to be a useful criterion whefej”

the emphasis is on early recovery (break-even point) of capital
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because -of financial constraints. _It could be partiéularly useful

invthe case of risky investments wﬁere risk»is due to technological
progress and,commercial unCertaintiés.' The main shortcomings of  the
indicator, however, éré that it gives excessive weight éo quick

: yieldé and igﬁbres the importance of net benefits beyohdvthe break-
even point.v Andther disadQéntagé'is that no allowance is usually

ﬁade fbr taxation or‘for capifal allowances (these may be very

diffefgnt fér different projects). Even if some attempt is made to

include these;‘ﬁhg benefiﬁs«of investment allowances may acqrue
over ten to fiftech years, ér even more, and.ére tﬁerefore under - | !

_ valued sihce they continue after the end of the pay-back period.

The:other main indicator used is the recturn on investment
or the peak profit method. . The basis of tﬁis methéd is to take the
level 6fuprofits in the best year and express it as a £ate of return
on the sum.invested. The assumption behind thiS'me;hod is thét the
‘peak4profit r;te of return is in some way a guide to fhc average profiﬁ—
ability of thé projéct. Hawkins and Pearce (1971, p.1lG) contondlthgﬁv
thiS~assumptiohvis oniy valid if projeéts.have sihilér.lengthé of life
and simiia; profit‘stréams. In practice, however, project lives vary
enormously, as do profit patterns. Some erjects have profits which
are.expécted to build up slowly to a peak; others reach a péak early
and.then decline. A project with a relatively low peak profit, but
which reaches itsvpéakbearly, may‘bé better tﬁan one'which reaches"
a'higher peak later in its life; The reason is that‘the high early

profits can be re-invested. The peak profif method cannot allow for
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this, neither can it deal adéquatcly with the effects of cgapital

allowance, which may differ from'project to.project.

2.2.0 Sensitlvity Ahalysls

The ratc of return of a broject is 1ikcly.to,bc affected
By changes-in’value of some of its basic parameters. 'Sensitivity
analysis can be Uhdorfnkon by varying the value of cach of the
sensitive’ﬁa;ameters by the same fixed:percentage so as ;o'determinc
which one is likely to have a greateriimPACt on the rate of return
if a range is aSSumed‘instead‘oflavuniquc valuc. TIn this way;vsqnsi—
tive parameters érc isolated and a scries of ratcshbf,rcturn calcu-
lated by assigning-different valucs to the éénsitivc parameter.
’Despité thevusefulﬁoss Qf‘this method in foasibility analyéis; its

use has largely been neglected in the ADB.

2.3 Projcct Approval, Implementation, Supcrvision, Monitoring

and‘Control

Foliqwing'the>apéraisal of a projedt, a feasibility
report is presentéd to a loans committee/board for their final
-decisioh. They'aSSess the major aspects of tﬁé project, i.e.
technical, commeréial, organisationa],financial and’economic,vﬁith
a View»to making a'judgement on itébworthiness. In some céses, the
technicél officef presenting the report is invited to the meetingbto
defend certain aspects of thé report which might not be appérently

clear or convincing.
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When a project is approved for financing, various formal-
ities (signing of promissory note, execution of Heads of Agreement,

etc.) are Carried through and disbursements follow.

Adheriﬁg to.the sysfem of supervised credit, the ADB as

a rule does not disburse its loans in cash or at one discrete period
unless circumstances really demand that such a rule should be set
aside in the best jntcroutg of the project belng finanuéd. wﬁenlu‘
~ loan is made’under the system‘of supervised- credit, the applicant is
made to understand that he should uti;ise his loan mainly'in kind

and he éhduld‘thus méke-his purchases with the consent of the'bank.'
Payments are méde‘onfbehalf of the bank upon'receipt of pro forma
inQoiceé, stafements or 5ills from the suppliefs of the inputs or
capital items purchased. If, for the paymént ofvany item Sry'as
iSVusuaily the case.with regard to payment of wages for lébour,
qash disbursement is méde, the bank woﬁld havé t0'satisfy itself as
to the bona fidesvof the customer's request‘so as to ensure that

"money is not diverted for -other purposés.‘

Supervision, Monitoring and Control

‘Following the approval and disbursement of loans, follow-

ups are made by;the personnel of the bank to cheék on>the progress
of the project. On such,visits,.the officer's attention is focussed
" on items to which,disbﬁrsemeﬁts have béen made and difficulties
facing the custoﬁer. These follow-ups are c&rried out regularly and
reports afe‘compiledl The purpose of this monitoring system is to

provide the necessary information for effective project management.
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It tries to compare planned outputs, targets and purpose with the

real levels achieved by the project.

Once a project is seleéted, its timely approval by the
management ofﬂtﬁe financial insﬁitution aﬁd.the‘ability to implement
operatioﬁ plans ié a crﬁcial determinant of ultimate sﬁcccssvor
failure. But the ADB and. other financial inétitutions in Ghana face
particular diFficultjonyin 5ctivntiﬁq, organiaing ﬁnd implement ing.

prdjccts.

Among the most frequently encountered problems of initia- !

tion are:

(1)"delays in granting neccssary approval for
© project activation, and prOcedurél and
bureaucratic delays at the management/board

‘level;

' (2) difficulty in obtaining local and imported
. resourCes‘and materials during construétion,

leading to delays and cost over-runs.

Apart froﬁ the above difficulties, there have beénvseveral
instances where unavailabflity and exhorbitant prices of certainbfarm
inputs at the times required appeared to'have nullifiedvthé-efforts
of the credit institutions. Specific infrastructures which are coﬁ-
éidered necessary prerequisites for successful implementation of credit
’programmes have aléo nét beén easily available to farm operators. The
situation is further worsened where a particular customer is fouﬁd

wanting in the management of his own project.



By the very nature and objectives of agricultural credit,
more effective supervision, monitoring,'cohtrol ana ex-post evaluation
are needed ‘if the lending institution, the farﬁerland society as a
whdlc,are to benefit ffom the project. ~ lowever, lack of managerial
skills and teéhnical competence, thc‘seVQrg shortage of traincd
administrators and technical staff and ineffective and inédequate

extension services plague these aspects of agricultural credit

programmes.

Problems of monitoring and controi ﬁavc tended to result
in failure to properiy re-desigﬁ projects upon discovery of uﬁ—antici—
pated obstacles to implementation. Thcy have also brought about fro-
gquent faiiures to collect andvprocéss feedback information required
to indicate achievement of performance targets and to correct devia-

tions from work schedules and spécifications;

2.4 Project Completion or Termination and Evaluation

When the monitoring process does not-re?eal a deviation
‘of thevproject from the set térgeﬁs, purpose and planned outputs,
the bank's involvement normally comes to an end after the loan has
been fully*amortised. of course,'if the bank directly holds a sharé
in the.project,:then it continues tévopérate it through its economié
life. A prdject would cease to be operational when it is.abandpned
by the customer as a result of imprbper management, destroyed by a

natural hazard, or for some other reason.

With respect to on-going projects, the monitoring process

would more often than not reveal that activities and resources are not
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matched by the actual results because of incfficiéncy in sévefal‘areas.
Under such circumstances, an evaluatidn process 1s carried Qut. This
process attempts to define why things have happéned the Way they have.
An attempt is made to determine,the effectiveness of resources and

of planned acéivities. These activitieés are conducﬁed in the pursuit
of the project purpose ana contribute fo the realisationiof the pro-
gramme goal. In other words, given a set of projectvinputs (;ésources
and éetivitiés) the evaluation exercise consists of aétermining
whethef'the ahticipated outputs were produced, whether thesé outputs,
in fact, achieved the prbject purpose, and finally whether this made

a significant contribution towards the achievement of programﬁe goals.

2.5 Loan RecoveryAand Rescheduling

The customer is expected_to repay his loaﬁ by fdllowing d
repayment schedule given to him by the bank. ‘he schedule is a
table statihgvthé épécific dates for repayment of the instalments
and the amount of the instalments. Periodic reminders and contacts

with the customer are made when the‘repayment falls due but is not

honoured.

In certain cases, it becomes necessary for a particular"
project to be re—appraiéed and the repayment revised and/or further

investments made to correct loan .imbalances and operational bottlenecks.

Loan rescheduling or further investments are made under

the following circumstances:



(1)

(2)
(3)

(4)
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‘positive fluctuations in input prices during

the constructional stage of the project;

natural hazards resulting in low production;

low produce price at harvest; and

disabilities which prevent the project from

-achicving the targets and projections indicated

in the original rcport.

An annual review on defaulters and delinquent customers

is carried out in order to reschedule loans where there is a genuine

case for re-adjustment. Requests for rescheduling of loan repayments

goAto the appropriate committee.



CHAPTER 3

PROJECT EVALUATION METHODOLOGY

This chapter eXamines.the current state of project

12

evaluation methodology. (Evéluation in this context means appraisal

and it takes place before a project is apprpved.‘ It includes ex-ante.

evaluation of anticipated benefits.)

In Section 3.1 the main project evaluation procedures are
reviewed. Section 3.2 covers an examination of the difficulties of

economic cost-benefit analysis. A critique of the methodologies

reviewed is undertaken in Section 3.3.

3.1 A Review of the Main Project Evaluation Procedures

3.1.1 Cost-Benefit Analysis

fTheie are various methodological ffameworks to appraiée

‘ pfojects by cost-benefit analysis; However, they afe all based on
the same concepts and as IlLal (1974, p.xiv) has pointed out}

‘... any substahﬁ;vé diffefences émoﬂg the alternative prqccdhfes
are in 1érge part dependenﬁ upon differing assumptions aboﬁtbthe
relevant aspéctsvof the economic environmént in which the investment»

- decisions are being made'.

3.1.2 The Origins of Economic Cost-Benefit Analysis

Economic cost-benefit ‘analysis has its origin in finan-

cial analysis. ' A private investor confrontea with the choice of
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alternative investments determines the profitability of the investments.
Cost-benefit anaiysis assesses the benefits and costs of alternative
inve stment pOssibﬂities and.reduces,them to a common denominatbr. The
méthodo;ogy provides a simple criterioh for investment decisiéns, A
project is acéeptéd if its net bénefits excéed those of the next best
alternative course of action. The definiﬁion of costs aﬁd benéfits is
simple for a p;ivate investor: monetary expenditure is considered

aé costs and indome'as a benefit.. Thus financial analysiS'whiéh,
according to Squife énd Van der'TakA(1975) 'identifies the money profit
accruing to thé prOject—oPefating entity', proviaes a private entre- !
" preneur with the necessary criﬁeripn to . choose among altgrnative

" investments.

Economic cost-benefit analysis differs from financial cost-
benefit analysis in so far as the effects of the project are not
- evaluated according to their profitability to the operating entity

but according to their impact on the society as a whole.

Thus economic cost-benefit analysis, sometimes referred to
asvsdcial cost—behefit,analysis.in_the iiterature, is similar in form
to financial analysis: they both assess the profit of aﬁ investment.
However,.theyidiffer;in Qhat they cénéider to be cost and what they
consider to be a benefit; i.e. thé concépt of financial profit is not.
- the same,asvecoﬁomic profit. If private benéfits would coincide with
'ecdnomic profits, there would be no need for two distinct analyses.

However; for that to be the caée, a hoét of assumptions proposed by
Little and Mirrlees t1974, pp.19-24) concerning full‘employment, com-

petition, maxginality, consumer sovereignty, external effects and
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income distribution have to be fulfilled. Since these assumptions
are normally not justified in developing countries, economic cost-

benefit analysis adjusts the financial analysis by:

-. including (excluding) some costs and benefits which
have been excluded (included) in the financial analysis (e.g.‘transfcr
payments, contingencies, sunk costs, externalities, multiplier effects,

ctc.)f

- revaluing sertain»inputs/outputs accordihg to&shadow
prices reflectiﬁg their real‘cost4benefit rather £han théir market
vaLue, e.g. rather than ﬁsing the market price of labouf, economic
'COSﬁ—beneﬁit would calculate the'opportunity cost, i.e. the marginal
oqtput of labour foreéone elsewhere because of its use ia ghe project; :
Squire and Van der Tak (1975, pp.l9—25) discuss these. factors which
:haye to be ekdluded/includedvin economic cost-benefit analysis com-

pared to financial analysis.

Thus traditional economic cost-benefit analysis has been
evaluatinébprojects according to a single objective, i.e..ﬁhe increase
of-income to the society without giving sufficient attention to other.
spcial objectivesba society may»pursus. Most criticism against

economic cost-benefit ahalysis is,addréssed-to this type of analysisL

©'3.1.3 The Little and Mirrlees Approachl

 The raison d'etre of the OECD method proposed by Little

and Mirrlees lieés in the use. of accounting priées as better guides

1 Based on‘the writer's review of Little and Mirrlees (1974) .
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to project sclcctibn than actual market prices.' They base project

decisions on the social value of a project as measured by accounting

prices.

Little and Mirrlees érque that, in view of distqrfions.in
prices, a projoct's anticipatcd:rcceipts and. expenditures cannot be
relied ﬁpon to meésure social.benefits and costs in most developing
countrics. 'Thorcforo,-thore is a stféng case for the use of cost-
benefit analysis. 1In sﬁpporting the baéic idca of economic costf .
Abenefit analysis, however, they suggcst that hypothctical rather than
pfedicted actual prices must be applied Qhen cvaluating a project.
Tho.rdte of dincount may also not corrcupond Lo any actual inﬁereut
rate. They atteSt further that 'these "shadow priccsq,“as thcy)érc
called, égc chosen s0 as to reflect better the fual costs df.inputé to
society, an the real benefits of outputs, thaﬁ do actﬁal prices."
(Little and Mirrlees 1974, p.36).v Some of the shadow prices are, for

example, that of foreign exchange and unskilled labour.

Little and Mirrlees concede that shadbw prices c#nhqt bq
exact reflectiohs,of social costs and Senefits but are much better
approx imations of acfuél prices for many projects in many countries.
‘They also do nO@ claim.that,’theuseof accounting prices is a very
satisfactory methpd‘of dealing with distortions_in prices. . Many. of
 the distortions can be fully dealt with only by rembvihg them - that-
is, by adopting éolicies which lead to proper éorrespondence of priceé

- and costs and benefits'(Littlé:andeiniees 1974, p.37).

The numéraire in the Little and Mirrlees approach is world
market price, and the componénts of a project are divided into

three categories:
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(1) 17Traded Goods and Services

(a) Goods which are actually exported or imported (or

their close substitntoé actually exported or imported);

(b) Goods that could be exported or imported had the
country followed policics that would have resulted

in optimum industrial development.
(2) Non-traded goods and services.

(3) Unskilled labour.

3.1.4 The UNIDO Method"

The UNIDO (United»Nationé Indﬁstria; Development
Organisation) guidelines for project é&aluation proposéd by‘Dasgupta,
Marglin ana Sen, like the Little .and Mirdées épproach, are concérned_
with the use of cost-benefit analysis wﬁich expresses a éocial inventory
in industrial pfojects"evaluétion.‘ Howevef, it is felt.that some of
fhe basic issues would be relevant to the vaiuation of agriéultural

projects..

In the UNIDO épproach of economic cost-benefit analysis,
the numdraire is present aggregate consumption, that is, all items
involved in a project are valued in terms of present aggregate con-

sumption, which is sought to be maximised.

' The basic feature involved in calculating the aggregate

consumption benefits of a project is to measure the consumers'

1 Based on the writer's review of Désgupta; Sen and Marglin,(1972)ﬁ
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willingness to pay for the 'net output"of the projgct. By net out-—
put of a §roject is meant Ehe”goods and services made available to

the econ6my which would not have been available in the absence of thé
project; By the same token, 'costs! involved in a'givon project are -
~measured by tﬁé«maximum alternative benefits foregone as a result of

using resources and services in this project.

Viewing it this way, the components of a given projoct are

divided into the following broad categories (Dasgupta 1972):

(1) Direct Present benefits
(a) Consumer goods

(b) Produccr goods

(2) Direct present costs
(a) Producer goods o _ P
(b) Foreign exchange

(3) Indirect future benefits and costs,

e.g. unskilled labour.

3.1.5 The Squire/Van der Tak Approachl

Squire and Van derfTak subscribe to the main principies
of the cost;benefit approach'for.economié analysis'of projects.
.Howevgr, they”propQSevthat ‘in.assessingvthe merits of different
4pf6jects, the objeCtives of any particular society clearly must be
takén into account. That is, projeét costs and benefits must be’
measured against the extent to which’they detract frém,’or contribute

to, achievement of that society's objectives' (Squire and Van der Tak

1 Based‘onfthefwritcr's review of Sqﬁirc and Van der Tak (1975).
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1975). They define two basic objective characteristics of all
countries} viz. to increase total national incdme, the growth
objective, ard to improve the distributiqn of national income, the

cquity objective.

’ Geherally, they assert that projects should be assessed
in relation to their net contribution to both of these objectives,
but this has not always becn the practice of the World Bank or of

other lending institutions.

The methédology outlined in the Squire and Van der ‘Tak- ‘
abpréach deviates in some essential reépects from traditional
analytical practice. In particular, they recommend a more systematic
and consistént estimation and application of shadéw pricesthan has
been done in the past.. Again, in contrast to past practice, they
favour the ca;cuiation of rates of return that take explicit account
of the.impaét of=the.projéct on thé distribution of incomé, bothv

between investments and consumption and between rich and poor.

The authors recommend that as a numéraire, or unit of -

- account, the valué of real resources that are freely availablevto thé
» pubiic‘seétor be‘usgd; or put more éimpiy, that the numéraire be
pﬁblic income. They défine their numéraire as ‘uhcommitted public
income measured in convertible curfency'{ which they refer to as
'free foreign exchange'. They usé a series of weights to convert
values of, for instance, increase in public consumption, into the

numéraire.
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3.1.6 The World Bank Method

The method used by the World Bank, like theZUNIDO'methOd,
adopts the domeétic price as the numéraire. Here, non-traded goods
are exprgséedlin temms of domestic prices, tﬁerefore the prices of
imports and exports havelto be adjusted to the domestic price level
(whiqh is usually higher).’>Higher domestic pricevlevels lead to -

higher net preséntvworth when the domestic price numbraire is used.

3.2 The Difficulties of Economic Cost-Benefit Analysis

3.2.1 The Definition of Bquilibrium Prices

According to Squire and Van der Tak (1975, p.26l) , shadow
prices are no 1ohger defined as the equilibrium priées-that would
prevail in a’distortionffree economy. They 'are determined by the‘
inferaction‘of'the fundamental poiicy objectiveé and the basic resource
availabiliﬁies‘ (Squiie and Van der Tak 1975, p.16).‘ Thus the calcu-
lation of‘shadow prices, as seen by Imboden (1978), implies thét there
exists an intrinsic value for inpufs and outputs kfor a given welfare
“function and reSource‘basis)'and that-this’intrinsic value can bé
determined. Some authorsl'contest the existence of éuchiintrinsic
values, or if the& accept their existence, consider that it is impossible

to determine those values with any precision.

1l See, in particular, Charles Prou, 1973, p.6.



50

3.2.2 The Definition of Welfare I'unction

The process of shadow pricing presupposes 'a well defined
social welfare function, expressed as a mathematical statement of the
country's objectives ...' (Sqqife and Vvan dep Tak 1975,’p.49; Little
and Miniees‘1974, p.89). Hoﬁe&er,vlmbodeﬁ (1978, p.36) argues that,
"there exists no_objective.deﬁelopment function: objectives‘and their 
relative weightsvcannot be determined objectively. The definition of
a welfare function thus depends on the characteristics of those making
the valuetion. Tﬁere exists,ytherefere, not .one welfare function, but
. as many as.there are different value sets present 1in the society.
Since shadow prices uscd‘in social cost-bencfit enalysis depend on
tﬁe'welfare function ehosen, there are as many shadowbprices as there
are value sets represented in the society. Therefore, a social cest—
Abenefit»analysis does not provide sn'unambiguous, uniqﬁe'criterion

for project appraisal’'.

The exéctitude of the‘shadow prices>depends‘on_howAwell
the economist translated the subjecsive welfare functioﬁ of the
decision—makers. ,Oh the other hand, the decisien-maker can only
appreeiate'the value of the economic'cost—benefit analysis if he
understands_the different factors £hat have been taken'into account
in calcﬁleting the verious costs'and benefits. Economic cost-benefit
anslysis, therefore, requests a .close dialogue befween decisidn#
makers and eéenomists,, The inclusion of.diffefent objecfives into
one figure, however, does notvfacilitate this dialogue. The shadow
_ wage rate, for example, includes, in one figure, four'different

values: the economic efficiency cost (opportunity cost of labour),
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the valuation of leisure (reservation wage), the valuation of addi-
tional present consumption compared with future consumption (inter -
temppral‘distribution) and the valuation of additional consumption

according to the agent who receives it (inter-personal distribution).

3.2.3 The Determination of the Effects of a Project

Before'pﬁtting a value oh'costs and benefits of ‘a prdjedt,_
we have to identify the effects the prbject has on its énvironment:'
'In order to affix dollar values to the benefits of a programme,
first there has to be some evaluative evidencé of what kinds and how.
much benefit there has been' (Weiss 1972, p.84). liow much time one
speﬁds‘on the identification of effects compéred with their valuation
dependé on what we know about the pofential effects. Puttihé'high
emphasis on valuating the contfibﬁtion of a project tona country's
socio-economic development'objectivés, according to Imboden (1978,
p.38) 'ié justified if we can predict those dontributiéns with a
reaéonable degree of accuracy. If theveffeqts of a prpject cannot be
prediéted with>confidence‘— which is often the case with so-called
séciél projects —btﬁe emphasis ha§ to be shifted from the valuationb
of effects to theirvidentification, In such cases, social cost-benefit
analysis, which assumes that the effects of a project have been iden-

tified, may be of little interest.'.

3.3 A Critique of the Existing Methodologies

3.3.1 Disagreement with the Basic Philosophy of

the Methodologies Proposed

The administrators in developing countries often feel that

the spécificAmanagement methods proposed do not take into account
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sufficicntly their own objectives. They feel that many of the undecr-
lying assumptions of specific methodologies have been derived from a
traditional western approach and are not justified in the developing

country environment.

3.3.2 Disagrcement About the Uscfulness of the

Methodologies. Proposed

: Developing administrations are often mot convinced that
the proposed anaiytical methods 1ead.to‘better decision-making and
managemént- ;They 6f£ep COnside; appraisal methods as window dréssing‘
to make predgtérmined‘dééisions acceptablé;to some foreign donor, and
proposed monitoring systems aé a means of hidden controls imposed by
foreign interest groups. Since management éystems are_most}y proposed
and often imposed by‘foreign donors, they are considered as just another

means. of control used by foreign powers.

3.3.3 Disagreement About the Applicability of the
Methodologies. )

itvié'contended that most methodologies proposed are not
. taking into account the institutional and organisation;l-aépects of
the countries concerned and ofﬁen misjudge the decision—makinq structure.
The methéds are aﬁalyticaily complex and are too demanding in‘terms of
. qﬁta and planning capacity. They do not take into account the
realities of staffing, timevpressure»and,data évailability in‘de§eloping

countries.
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3.3.4 Disagreement About the Questions Addressed

by the Proposed Methodologies

According to developing country administrators, the pro-
posed methodologies put too much emphasis on predicting the effects
of projeots and not enough on the probleme of exeoution and imple-
mentation.’ MoreoVer; the proposed methodologies'concentrate.on choices
among alternative actions, while developing countries' major ooncern
is to identify those actions. The meﬁhodologies attempn’to identify
optimal solutions to'given problems, while developing country adminls—
. trations are concernedeiﬁh identifying pfoblcms and finding satis-

fying solutions to them. -

All these criticisms concern the qucstionS'addressed by

v

the proposed analytical systems and the lack of adaptationbof'the

methodologies proposed to the real world situation.
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CHAPTER 4

SUGGESTED IMPROVEMENTS IN PROJECT PLANNING AND MANAGEMENT

Iﬁ‘the‘previous chapter, a review was made of the exieting
methedblogies‘in projectvevaluation; Inifhe following chapter,
suggeetions for improving project planning and management in the.ADB ~ :
are diseuesed. The-stages covered include project identification'and

selection, project formulation and implementation procedurese

4.1 TImproving Project Identification and Selection

Economic and social development are long term processes
;involving many’activities_on a wide front. The choice of bfejects
.in this process is of strategic impertance in that, if‘the selection
is good, the momentum of developmeptbcan increase rapidly. On the
othei hand, if the selection is poor, the growﬁhvof the econoﬁy will
remain slow, and additional developmenf effofts mey 5e severely
handicapped. A pre-cendition for rapid,development is the achieve-
ment of greate£ efficiency in the use of resources. This‘is
especialiy impo;tant'iﬁ Ghanavand other developing countries Where
critical resources are.in shoft supply and where the‘ﬁeed for
accelereted developﬁent and structural changes is most urgent. Con-
sequently, in each sector, priorify should be given to those projecté
which can utilise existing apd‘new resources more efficiently -and
- which can have the maximum catalytic effect in promoting further
'development. A careful approach io project analysis makes it

. possible to identify such promiéing opportunities for development
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and to exercise rational choices among alternatives. Hence the need

for improved methods of project identification, selection, formulation

and appraisal.

Good identification ensures that the project selected
will serve the nceds of the cconomy, that it is of high priority and
consistent with the development targets of the sector concerned and

that it ranks high among compcting alternatives..

From the point of view of project identification and
selection, the criterion of exploiting the most promising areas of
the economy implies the observance of at least four cardinal condi-

tions suggested by the FAO (1971). Projeets'should:’

(1) be subjected to a rigorous examination to ‘
ensure their priority for the economy and
especially for the sector to which they

are related;’

" (2) neutralise or minimise the inhibiting
effects of the constraints facing the

development of the sector or sub~-sector ;

(3) make the optimum use. of scarce factors in

the economy; "and

(4) vyield a high rate of economic return to

the society.

In the identification and selection of agricultural pro-

duction projects, the major steps to be considered are: the economic



56

settingvof.the dountry and the role of agriculture;) constraints
faciﬁg overall and agricultural development; ,selectidn of agricui-
tural pfiority sectors; the identifiqation,df the project; thev
choiqe of altergatives and selectioh; and, finally, a brief summary

of the prqjeét itself.

Of course the Gﬁana National Devélopmeht Plan is supposed
to ﬁnvo sorted out allithoso propnratory étops.nuccssary for the
identification of potcntial-invéstment proposals. llowever, lack of

‘proper co-ordination of certain activities, as pointed out carlier, cn-
joins the project planner éf the ADB amd allied institutions to look

more seriously into them.

4.1.1 Economic Setting of the Country and the

" Role of Agriculture

Every investment proposal put forwafd for c§n5idefation
shoqld be capable of making a contribution to the socio-economic
betterﬁenﬁ of the country; otherwise its-purposé will remain in doubt
and there will be‘less justification for allocating scarce resources
for its ﬁnplementétion‘ Thérefore, prior to the formulation of a
spécific investment proposal, a sound diagnosis of»thé cquntry's

' ecbndmy has to be made, inCluding a thorough analysis of the agri-
cultural secfbr and its potential.contribution to the futuré growth
of the economy. Such a diagnosis, ifiundertaken with éare, Qill

reveal the ponstraints}on the econémy and the agriculturai sector

-and‘wiil single out those‘segmgnfs of agricultufe which are cépable
of rapid develépment.thrbugh additioﬁal investment. iThus, the purpose

of the analysis is to gain a better understanding of the agricultural
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sector with a view to identifying the most rewarding investment

proposals.

In the agricultural sector, the diagnosis Will.ihrludo
the sthdy of trehds in agricultﬁfal production, yields of cropsvand
'1iveétock and products, farm briéos and incomo,vchaﬁges in thc‘supplyv
of agricultural requisites (fertilisérs, machinery, eté.) aﬁd the
vbehaviour‘bf»ngriculthrn] exports and importa. LTt would also include
a review of thelagricﬁltufél_resourccs (lahd, forcsfry,‘fiShorios
‘and water supply) and explain"any newly discovered resources which

might'affect the future productive capacity.

Tﬁe'FAO (1971, p;8) éuggests that the best way of under-
taking such. a diagnosis is to prepéfe a compendium of essenFial
stdfistics for the eéonomy and the agricultufal sector; including
an analytical presentéfion of the étructural_indicators of the
‘éConomy and the agricultural sector, with particular emphaéis on
the inter-relationship between the two. Obviously, the depth of

the exercise will depend on the avéilability of data and vital"

statistics. -

"4.1.2 Constraints Facing Overall and Agriculfural

Development

‘From the analysis of the economy and the agricultural
éector,'it shoﬁld be poésible to single out the major constraints
which ére likely to affect, in one form or another, the formUIatiop
and implementaﬁion of agricultural production projects.  The under-

standing of constraints is vital for project identification and
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scluctioﬁ as Lhey Eouuﬁ attention on the ucdrciﬁios of physical and
financial resourcés and highlight variéus institutional and bplicy
shortcomings which nced to be cafcfully considered in the sclectién
and preparation of projects. -o£’u§uruu, LU Ly not hecessary to list
all the constfﬁihts; onevneodAonly mention those which are likely
to prove critical in the constructioh and/or operational phase of .
investment'proposals. It is advisable to review thé‘critical con;'
straints in a time perspective, as they.are likely to change in the
course.of project imblementafion, and to indicate the extent to

which they could inhibit, individually and collectively, the prodgress

of the project at various stages. For convenience, the various con- -

straints can be grouped into four separate categories:

(a) Resource
(b) Infrastructure
(c) Institutional and Policy

(d) Technical

(a) Resource Constraints

These include the limitations on agriculture such as the
 shortage.for good arable land, soil deficiency, inadequate rainfall,
‘lack of irrigatiqn'water at critical periods and shortage of labour

at peak seasons. The most important resource constraints may often

be the shortages of foreign exchange and skilled labour. Any govern-

ment policies related to the amelioration of these two critical

'factqrs should be studied in depth.



(b) Infrastructurce Constraints

These will‘include the limitations and defects in-the
existing prdductive facilities, e.g. water Structurosn farm building,
storage} workshops, transport feeilities (main and feeder foadsf rail-
ways and ﬁaterways), pcwer, andvfacilitieS'felated to marketing and

processing.

(c) Institutional and Policy Constraints

These will inciude the main defects invthe agrarian setting
‘such as land tenure, tenaney conditions andylaed fragmentation and |
the laek‘of receptivity:of the farmef/farmers to various technolbgical
~and organisational changes and improvements. The'constrainps on
demand‘arising from large disparities in income distxibution will also
" be highlighted. _Most important of all wiil be the shorﬁcomings in
“agricultural policies,‘government serv&ces (extension and other techni-
cal serviées){ lack of infer—departmental co—ordination, weaknesses in

farm organisation and the managerial ability of produéeis.

(d) Technical Constraints

These will cover a variety of technical weaknesses affecting
.farm production and productivity, e.g. soil erosion, salinity, defective
‘productive practices and land use patterns, inability to organise and

- conduct researéh, lack of disease and pest control practices} etc.
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4.1.3 Selection of Agricultural Priority Sectors

- The assessment of agriéultural development priorities
related to the téchnical, economic and institutional aspects of
agriculture will,péve the way féf specific investment opportunities
in the various sub~sectors of agriculture and in'different reéions ofv

the country.

For. the purpose of project identification, the various Y
agricultural priorities are translated into specific development

opportuhities as listed below:

(1) Sclection of agricultural commodities which are
in great demand or those which are in short supply; selection of
promising regions where expansion in output can be effected in the

shortest time possible and at minimum cost;

(2) identification of areas where expansion in productive

capacity:is most ufgéntly needed, e.g. irrigation, land reclamation, etc.;

(3) séleétion of sub-sectors and regions where certéin
téchniéal meésures could ha&e £he maximum impact on output in ‘the
shortest‘time possible, e.g. new varieties, improved.cultural practices;
crop diversification,,improvement in extension services and farmers’

training;

(4) identification -of sub-sectors and regions in which
production can be increased thiough the use of additional purchased

inputs or through'the rational use of existing farm capital and labour;
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(5) selection of sub-sectors and regions where various
economic measures could yield rewarding results in terms of production
and productivity, e.g. price incentives, subsidies and expansion in

farm credit;

- (6) identification of regions in which institutional
measures could quickly benefit farm production and income, e.g.
reform of land tenure system, creation of co-operatives and the

strengthening of public services assisting the rural scctor;

(7) selection of agricultural regions suffering from low
income, greater unemployment or underemployment and suggested remedies

for improvement;

(8) sclectionvof crops and livestock products'with

- encouraging prospects for processing and export;

“(9) identifiéation of development opportunities arising

from newly discovered resources, e.g. groundwater;

(10) identification of sub-sectors and regions in which

deVelopment'prospecté can be improved by undertaking resource surveys

and feaSibility studies.

Finally, it should be borne in mind that one pbtential’

" source in the identification of production projects is the farming

community itself. Through their intimate-knowledge of agriculture,
the farmers and their prospéctive organisatibns are sometimes well-
equipped to comevﬁp with sound invéstment proposals. Cdnseqqenﬁly,
it is ﬁecessafy for publid‘agéncies and project.identification-teams

to solicit the views of farmers and their associations.
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An investment proposal is unlikely to be conceived in
‘only one form: in many cases, there will be alternativé ways for
;ts planning and implémentation. One essential aspect of project
identifigation ié to examine the technical and -economic merits of
various alterﬁétives’for an investment,proposal and to select the one
which, on balance, is best suited to the needs and conditions of -
the country. This implies a comparison among alternatives which may

or may not be compatible with one another.

There are ﬁo hard and fast rules for choosing among alter-
natives. It is a péinstaking process rgquiring a persistent effort
‘in weighing the merits of oné proposal against anoﬁher. The process
iﬁvariably involves making chqices related to products; production
processes, technology, scale,>1ocation, costs and returns, time of
completion, etc,. The alternatiyes are thenrranked‘to help select
the one which, on balance, is likely to prove the most favourable.
.In brief, one is forcea by circumstances to undertake‘a preliminary
feasibility anaiysié of»various aIternétives. Invorder to antici-
pate some of.the majdr pointsvwhich influence fhe final choice, thé
various aiternati&es‘for_a single_proposal can be subjecfed té a series
of preliminary tests related to their technical, financial, econémib

and management feasibility as recommended by the FAO (1971, p.ll), i.e.:

(1) From the téchnical point of viéwi which of the

alternatives has:

'(a) the fewest technical complications;
(b) the greatest chance of acceptability by farmers;
(c) the greatest. adaptability to factor endowment

in the country.
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(2)  from the financlal point ol view, which of the

alternatives has:

" (a) the lowest unit costs;
(b) the smallest forcign exchange componcnt;.
(c) the most desirable cash flow;

(d) the maximum financial returns.

(3)  Irowm the cconombe polut ol view, which of the

alternatives has:

(a) the potential of giving quick results:
(b)‘thévshortest caﬁitél recovery period;
(d) the- highest rate of return on capital;

-(d) the widest impact on the economy.

(4) From the management point of view, which of the

alternatives has:

(a) the least comber some manaéement Organisation;‘

(b) the smallest demand on skilled staff needed
for operation and management;

'kc) the greatest chance of being éccepted‘aﬁd

supported by.a large number of producers.

It should be emphasised that the above tests are under-
taken for the sole purpose of‘esfablishing a ranking among alternatives.
Although the tests may be crude in many respects, they do serve the
useful pﬁfpose of clarifying to the projecf flanner'andvthe decision-
maker the advantages and disaanntages df each a1£ernative and thus

make the final choice much easier.
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The results of the work on 1donLificntJoﬁvand;zmloction
should be proscntea in a brief summary of the main foat@rcs of the
recommended investment project which is being considered for fufther
detailed otudy. 'The purpose o[(ths bricf summary lu to enable the
authority and/or financing agency concernced to decide whether to go

ahead with the feasibility study of the project.

4.2 Improving Project Formulation

The formulation stage of the project analysis entails a
systematic and an in-depth examination of its esscential features
for the purpose .of reaching a final decision. The main areas to

examine are the following:

4.2.1 The Project Area

As already indicated,’the success oOr failufe of the project
will primarily depend on the adequacy and éuaiity of  the physical
and'human‘résourceélof the area embtaééd by théfprojedt and i£s
fufure ecoﬁomic.prpspeCts, "The purpose of this section should be to
describe the base from which the project starts, including its'
'existing'staﬁe of development. The analysis should be suppofted
5y findings of surveys and éther reievant data so as to establish the
suitability_of ﬁhe physical and ﬁuman reéourcés'called for by.the

project.

(a) Physical Resources

This will include the study and evaluation of those natural

characteristics of the project area which may have.a direct bearing on
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the production process, e.g. topography of terrain, suitability

of climate, soil capability, adequacy of water supply, etc.

(b). Population and bmployment

This will involve analysis of the present size and dgo
structure Ofbthé population in the pfoject area and, as appro?riate,
of its surroundinqtaroas,‘ Attontion'shﬁn1ﬂ be drawn rd such pnrrf~
culars as popuiation density, urban and rural disﬁributidn of popu-
lation, rates of migration.and the projectgd rate of population
growth. It will also indicate the>magni£ude of the current and pré—.
jected  labour fdrc¢~iﬁ the project arca, share of dgricUltﬁré in_
such labour force, seasonal pattern of agricultural cmployment, and

the degree of unemployment and underemployment in the project area.

(c) Economic and Social Infrastructure

This will iﬁclude ah assessment of transport facilities
and other means of communication in the project area and ité links
with other parts of thé country, including'accessvto major urban
centres:and ﬁain,porﬁ outlgts, The possible impact of_other infra-
'structure énd productiﬁe facilities on the growthbof agriculture
“in the,projedt area will also be assessed, e.g. power sﬁpply and
agricultqral processing ihdustriES. Special atténtion’will be given
to the analysis Of'SOCial infrastructure, Qith emphasis on the

" structure of rural communities and level of literacy.
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(d) Institutions

This will give a brief description of the functions,
organisation, staffing and effectiveness of existing government and
private institutions .operating in the area which are likely to be of

concern to the project.

(e) TFconomy of the Project Arca

This will include an analysis of thé main economic
characteristicsvof the project area, 'such as the level and composi- - K
tion of its gross product, disparity in per capita income between

Aagriqulturél and nén—agricul£ural occupation, the level and pattern -
of present qonsumption, the.magnitudelof savings and inves?nent,
the pattern of the p?oject area's frade with othef éreas of the"

country and its share in the country's foreign trade.

(f) Agriculture in the Project Area

This section will make analysis in depth of the

agricultural situation:

~ relationship of present land use to soil capability as

established under (a);

- présent water usage in relation to the availability
of surface and groundwater as established under (a), especially at

times of peak demand ;

- extent of the agricultural area and the pattern of

its utilisation, the intensity of land use and the influence of
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irrigation on the pattern of its utilisation and on the paticrn of

farming, crop yields and livestock output;

- volume and gross and'nét'values»of agricultural pro-

‘duction from the project area to-be used as a base for measuring

incremental benefits;

- ‘land ownership and tenure system, including land
fragmentation and the ‘importance of share cropping;
- pattern and level of agricultural inputs used in the
project area and any obstacle in the promotion of their use, e.g:
high'transport costs, inadequacy-of credit arrangements and lack of

distribution facilities;

- market outlets and the pattern of market organisation
in the project area, storage facilities, transport costs, processing
facilities, the price structure of agricultural produce in the pro-

ject area and an indication of the prices received and paid by farmers;

- extent of agricultural services in the project area
such as co-operatives, farmers' associations, extension,credit and

training facilities.

It is possibie that the projec£ area may be part of a
much larger égricultural region undergoing fapid change. If this is
the case, the information and’dafa abouﬁ the project area mentioned
above should be reviewed withiﬁ the.framéwork of similar iﬁformation

. and data about the region as a whole.

4.2.2 Project Description

The feasibility study of the project should be.prepared in

- sufficient detail to warrant serious consideration for approval and
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financing. The dcgfdc of detail depends on the avnilability of data
and information and on the depth of analySis required. llowever, under
no circumstances éhouldicertain essential features of the project'be‘z
Ovcrloqkud. Some of these ossontlul [cqturcs are discusscd,below:'

v

(a) Purposec

This section should give'an adequate description of the
primary objecﬁives of the proposed projcct. If thorciare any important -
éécondary onjectives, they should also be defincd. The primary
objecti&es should be snbsequently disaégregated into a numbervof
narrowly defined sub—objcctivés, ¢.g. the achievement of specific
" major output targets, reclamation of a ccrtain‘arcn, ctc.' This
‘structuring of-primary objectives is important frnm'the poiht of view
qf defining various project activities and esﬁablishiné the logical

@mmmebdmmnﬂmm

(b) Choice of Location, Production Process and Size

DeciSidns‘on these tnree items are made at the idéntifi—
cation stage. In the formulation phase, the relevant factors in
suppbrﬁ of ench decision are further crystaliised. Nume rou s féctors
will determine the cnoice of project location éf‘which thé most
important ones are the avaiiébility‘and quality.of essential inputs,
" the vicinity of the pbtential markét for the produce of the éfoject
and the fransporfvcééfé for both inputs and outputs. Location may
also be influenced by the>existenée of external economigs in a

specific locality or sometimes by social and political considerations,
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e.g. priority mdy be given to a socially doprcssed area dcspitq'_
éthér'disadVAntages. The choice of production process will be
dictated»mainly.by thevnatﬁral conditions and suéply of production
factors in the project arca énd:by specific technical considerations.
The choiée 0fxéize is basically é,problem of éfriving at an'optimumb
écale for the ?roject which will maximise the rate of réturn.on
investment. VSuch an optimum scale in turn will depend on the volume;
of future demahd for th¢ produce of the project, the geographical’
extent of the market, the proposed téchnoiogy of production and;

finally, on the capabiiity of project management.

(c) Projgct Major Works and Other Components

The aim of‘this section should be to describe the proposed
major works andvother essentiai componenté which ought to be estab-
- lished to bring thé project to the stage of full devélopment. The
presentation of major’wofks and other components ;hould be in suffi-
Tcient.detail-tp provide a clear picture of thei; nature ahd‘scope
‘and to enable the estimation of costs to be made with a faif’degree
of reliaﬁili£§.' With{due consideration for possible variations among -
projects in diffepent sub-sectors, the proposed works and activities

could be classified ﬁnder five main headings:

(1) Major Works: Eased on the preliminary design, this
item will describe all the major works negessaryvto achievevtﬁe"
desiréd production capacity. Thevpreliminary designs ought to be )
based on proper technical surVeys and ihvestigations and should be
fairly precise so that ahy alterations at a later designvstage are

kept .to a minimum.
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(2) rarm Development Works: This item wili describe the
nature and scépe of thé necessary 6n—farm engineering works. Such
§n—farm works should be based on proper topographic surveys and land
classification and the estimates derived from model designs prepared

for different farm sizes envisaged in the project area.

(3) Ancillary Works and Buildings: This item will
describe the various éncillary works and buildings required by the
project, i.e. workshops, warehouses, pilot or experimental faﬁms,

. : .
nurseries, etc. . : _ - . : ,

(4) vKuipment: This item will list the type and quantity.

of equipment needed by the project.

(5) Support Services: This item will include at least

the following components:

(i) institutions needed to improve agrarian structure’
i.e. changes in land tenure and land settlement, measures of land

consolidation and the setting up of co-operatives;

(ii) organisations for the provision of essential farm.
inputs and services, i.e. production requisites, research, extension

and‘marketing;v_ and

(iii) administrative machinery needed to implement

various incentive measures contemplated by the project.
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(d) rhasing of Works and Activilics and-special Problems,

of Exccution

Phasihg entailé the scheduling of all project works and
activities with a view to determining the length of time reéuirea
and the;ihputs needed to complete the prbject. This is done in
order to eStiméte project.cost over ihe pre—constrﬁction, construction
and operation phases of the project and to raise the efficiency of
implementatidn.‘_The scheduling of activities and their qosﬁs will

also help determine the disbursement pattern of loans.

For simple agricultural projects the phasing need not
raise any difficult problems. However, for major project works
involving a magnitude of activities, the phasing may be a complex

task and can best be handled through a network analysis.

It is unlikely that the project will be executed without
special problems arising from time td time. To avoid possible
" delays, it is advisable to identify such special problems in advance

and to adjust project operations accordingly.

'4.2.3 Organisation and Management

The formlbf,organisation and. management for the project
has to be clea;lyrestablished since the success of the project
depends largé;y, abart‘from other technical and economic considera-

-tions, on their effectivéﬁess.~bThe nature and scope oflproject
‘activities and the broad setting in which the‘project'isxexpected té

operate are also likely to be influenced by thém. Moreover, the
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requirements of organisation and management are likely to:undergo

~radical changes as the project advances from the construction to

~the full development phase.

The seétion on orgaﬁinntion should clcnr]y specify the
~entity or cntitids,rgsponsiblcvfor projcct construction and opcra-

tion and the manner in whicﬁ the entityvis expected’td perforﬁ these .
fupctions. This should apply‘tolldrgo pubiic or privato projectn.»

With small farmer projects, the managgrial competence andvcépacity \ :
of the farmer to organise and manage his ownbbrojcct should be well

examined..

The section on management for large projects should
explainvthe qualifications and experience of such key managerial staff.
If there is any need for expatriates to assist management in the early

phase, this should be stated.

Apart from key managerial staff; the nceds of the project

, fof technical and administfative pergonnel should be assessed. It is
advisable to undertake this assessment for eéch'entity'and for specific
'categorieé.of staff;“ The measures necessary to fulfil. the requirements
to each entity for various technical and administrative persénnel

should also be spelled out, including possible arrangemehts for training.

1

‘The specific aspect of organisaﬁion may be presented in

the_following‘form as suggested by the FAO (l97l,'p.21).

(1) Construction: Here one will identify the unit
within‘the'entity which is responsiblé for the design, construction

and supervision of major works, ancillary project works and facilitiés



73

and the planning and implementation of on-farm development. ‘The
arrangement for completing such works should also be explained, e.g.
by sub-contracting or on-farm development by farmers themselves or

by the project authority.

(2) Operation and Maintenance: Here one will identify

the units within the entity responsible for:

- {i) opcration and control'of major and ancillary worké;

(ii) repair and maintenance of works and facilities

falling under the direct control of the project authority;

(iii) collection of charges paid by farmers, i.e.

water rates.

(3) Farm Services and Other Agrarian‘Méasures:' Here one
will list'the various organisations'reéponSible fof theAimplementation
of‘agricultﬁral policy'meésures and for assiéting farmers to achieve
full produqtion in the project area. It is possible that these
.organisatiOns férﬁ_patt of the project entity;.'Howevef, in most cases
. they may havertheir-own independent or-semifindepéndent status; What- -
ever the case is, it is‘essential to describe the organisations'
étructﬁre,‘assess their capabilities in- terms of staff, equipment

and financial resources and stipulate the measures needed for their
effective co—ordiﬁatién,uﬁder the umbrelia of the projéét‘authority;
The specialised organisations iesponsible for farm services and

agrarian measures are likely to include many of the following:

’
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(1) Research and Extensidn: The organisationgl structure
and requnsibiliﬁies of the units in charge of research and extension
should be mentioned, with particular emphésis on the qualification
and experlence of senior staff,,numbok'of {icld stalt rcquifod, the
level of theif:training_and arrangements for ficld staff supervision;
any measuresvnecessary to ensure thelavailébility of»fundé, equipment

and physical facilities to these organisations should be stipulated. -

- {2) SuppiY‘of Inputs: An asséssment of the functions.
-ahd responsibilitiés of thé organisation qharged with the brovision of
agricultural requisites in the project area should be made wiﬁb épecial‘
‘emphasis on their financial stkength}_methods of.procurement and distri-
bution and coordination,with the credit agency, farm co—operative or-

i

associations and the extension service.

(3) Marketing and Processing: A descfiptionvshquld be
given and an evaluation made of the institutions responsible‘for‘the.
marketing of farm pro&ﬁction. In addition, there should be an assesé—
ment of market'channels; 'identificatioh.of'market rigidities and pro-
posals for théir amelioratién. Factorsvaffecting thekpricing of farm
;prodﬁcé, e.g. possible monopoly practices, market dues and commission
charged, sﬁould bé studied. Reference should also bevmade to the
adequacy of‘transpoft facilitiés._ The inclusion of agriculturalbpro—.-
céssiné industries in-the project area and their production capacities,
pricing policies, and methods of pr0curement'and colleétion should be
stétéd‘including.any special arrangements of processing organisations

with farmers, e.g. forward contracting, credit advances. .
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(4) Co-operatives and Farmers' Associations: A descrip-
"tion of the legal and adminiétratiVe structure of the existing or pro-
posed co—oéeratives'and farmers' associatiOnsvin the pfdjeét area
should be mentioned. Attcntion'should be drawn té their responsibi-
lities vié—é—dis producers and.théir relationships with the project
authofity énd other entities servicing farmers. The extent of parﬁicij
pation oflfarm co—operativeS'andAassociations in policy decisipnsvby
theientity'should be hiéhlighted. If the farm co—éperativés and associa-

tions have any past experience, it should be critically appraised.

(5) Land Reform: 'The organisational strﬁcture and responsi->
bilities of the entityAcharged with land;tenure and land distribution
shoﬁld_be’clearly étated; with particular emphasis on the proposed
legislation ana administrativé measures necessary to improve the

exis£ing pattern of lahd ownership ih the project area. Adeqﬁate
coverage c&uld be given to pblicies affecting new settlement (size
of farms, conditions of occupation and sélection»of settlers),‘exten#

of land reform or land settlement agency with other organisation pro-

viding financial and technical assistance to farmers.

4.2.4 Pricing of Inputs and Outputs

" At the formulation stage, project costs.and prices are in
thé form of estimatés and it is eésential that in the feasibility
study the various‘cosp and p;iqe-estrnatés be fairly reliable siﬁce
they form tﬁe basis for project funding and for_calculating thé

financial and economic returns of the project.
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In most cost—bcnefit ahalyscs, costé and prices afp pre-~
sented as sihgle-valued estimatgs and, for the most part, project bqné—
fits are still estimated and reported in terms of one single outcome
lthch does not téke account oE,‘Qr~re¢ord,'valuablc inférﬁatibn about
the_extent of’hncertainty of project relatéd eventsf - This issue of
uncertain outcomes is generally‘recognised; but is usﬁally not expli-
citly considered in otherwise detailed cost-benefit analysés ofvinvesg—
ment projects. Application of contingéncy_allowéncesand éensitivity

analyses have been used as partial remedies.

Hertz (1964), Reutlinger (1970), Pouliquen (1970) aﬁd

" Jones (1972) et al. rccommond that the best availablg judgcmcnts
.abéut the various factérs #nderlying thé cost and benefit estimates of
a prqjecf be recordea in terms 6f prébabiiity distributions and that'
these distributiéné be aggregated in a mathematically éorrec£ manner
to‘yield a prpbability~distribution of the rate of retﬁrn or net pre-

sent worth of the project.

This'pyécedure in no way eliminatés the problem of making_ :
’ 5udgeménts about events aﬁd felationships in the face Qf limitediand
incomple£e information, nor does it suggest a ﬁnique and simple formula
for choosing among projecﬁskor project strategies with varying degrees
of riékiness.leowevér, this type of analysis would ensure and en- |
courage that available information about events affecting'theboutcome
ofithe project would be more fﬁily utilised and chrecﬁly trahsformed-
Ainto informatioh about uncertain project results. Project-related
decisions copld be méde more easilf and more intelligently if retufns

on projects were reported not in terms of a single rate, or a wide
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range of possible returns with undefined likelihoods of occurxence

but in terms of a prbbability distribution. Allowance for this,is made
made‘iﬁ:the improved projgct.cycle given ét thg end of this chapter
although»detailed discusgsion of the methodology of prqbability appraisal

is left to the next chapter.

4.2.5 Indicators of Worfhiness

(a) - The Concept of 'Cash Flow"‘

| The cash flow of é p;oject expresses the financial require—
ments and balances. for each year over the life of a»project.' In pre-
péfing the cash flow, all cash payments are considered as costs-and
‘ allvcash récei?ts as benefits. ihc annual cash flows are necossafy
in prder tp know the mdgnitudevof expected cash deficits during thg
construction and developmenttphaées and for which shorﬁ,,mediﬁm and
loné term financing have been arranged. Similarly, at full development. .
ﬁhe appearance of cash surpluses will indicate the repayment capacity.

of the project. -

Apart from expressing the financial liquidity of the pro-.
ject and its beneficiaries, cash flows are considered to be the basic
ingredients for measuring the various indicators of worthiness

(financial or economic), both for the project as a whole and for its
various beheficiaries,
(b) Indicators of Project Worth

As pointed out earlier, the ADB uses the most simple non-

discounting methods (pay-back period and peak-profit method) in indi-
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cating the worth of its projects. The pros and cons of thcée indica-
tors have been discussed and it is felt that in every serious project

evaluation, discounted measures should rather be used.

:In the computation of discounted measures of project worth,
the rate of discount or 'interest rate' becomes an important con-
sideration. Economists generally explain 'interest' as arising from

two recasons:

(1) If we lend money to someone else we are deferring
until the future the possibility of using that money for present
pleasures. If we do this we are entitled to a reward and interest

is that reward;

(2) Anofher closely related but bettervexplanation is
that interest isbrelatéd to cﬁrrent incomé foregone. ‘If the farmer
lends money té his neighbour, the farmer is passing by the Opportﬁnity
‘to use that money for prodﬁctive purposes - say to increaée his
fertiliser usé;_:On the other hand,khis ngighbour is gaining the money
fb put to a productive purpose pe;haps. It is therefore‘only reason-
’able that the lénaer be compensated for the income foregoﬁe and that

the borrower pays something for the use of the lender's money.

Undiscounted measures'of projéct worth fail to takevinto
account the consideration of time and could give misleading results.
To overcome this problem we have to use discounting. Basiéally, this

~is a technique by which one can 'reduce' future benefit and cost

- streams to their 'present' worth. Using the discounted cash-flow pro-

cedures (DCF) we can compute:
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(a) Benefit-Cost Ratio (B/C ratio);
(b) Net Present Value (NPV);

(c) Internal Rate of Return (IRR).

 For the purposes of this analysis, the NPV, TIRR and ROI

are highlighted.

(i) Net Present Value (NPV)

This is the most straightforward discounting cash: flow
measure of project worth. It is simply the present worth of the
cash flow stream. The»major problem in the use of thevnet present

value is the choice of discount rate. All projects with a positive

NPV are theoretically acceptable.

The formal selection criterion for the NPQ'measure of a
project is to accépt all projects with a positive NPV when discounted‘
" at the oppoftﬁnity'édét of capital. An obvious problem of'the NPV
measure is that the selecﬁed criterion cannot be applied unless there
is a relativély satisfactory estimate of the,opportunity cosf of
capital. No ranking.of acceptable aiternative projects is possible
- with the NPV criterion, whibh is a serious drawback to its uég. Tﬁis
is because the NPV is an'absolute and not a relative measure.  A Small
highly attractive projec£ will-have a smaller NPV than ablarger margin-

ally acceptable project and would, therefore, be excluded if only this

criterion was used.

Net Present Worth = J t tt
=1 (1+4i)
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B, = Dbenefits in each year
Ct' = costs in each year
t =1, 2, ... n

nf = number of years

i =

interest (discount) rate

(ii) Internal Rate of Return (IRR)

Another way of using the discounted cash flow procedure
for measuring the'wo:th of a brojeét_is £o'£ind the discogn# rate
'Which ﬁakes the NPV of the cash flow equal to zero. This discount
fate is termed the Internal Rate of Return and, in a sense,>répre-
sents the average earning powerbof the money used in the pgojeqt over
the project life. The IRR is the mosF commthy used measure by the
VVWOrld.Bénk in both‘economic and financial analysis. To avoid confﬁ_
sion in terminoloéy, thé IRR in fihancial'analyéis is referred to as
- the Internal Financiél Return, while the same criterion in economic

analysis is called the Internal Economic Return.

The IRR for a project can be defined as the rate of dis-
count (r) which equaliées the discounted benefits (X) with the dis-

counted costs (C), i.e. the relationship X - C = O.
Gross Value‘of Output (X)'= Net Benefits (B) + Current Expenses ‘(E)

Costs (C) = Capital Costs (K) + Current Expenses (E)

Alternatively, it can be expressed as the rate of discount

(r) which will equalise the stream of net benefits (B) and the stream



81

of capital costs (K), that is to say, the rate of discount which will

satisfy the relationship B - K = 0.

‘ The formal selection criterion for the IRR measure is to
accobt all projects having 6n internal rate of foturn nbovﬁ thoe
opportunity cost of capital.v éiojects are ranked in order of the valﬁe
of the IRR. The lOwest acceptable IRR is tcrhea thc_'cut—off rate'

and is often set above the opportunity cost of capital..
The procedure for calculation:

- from a qﬁick examination of positive and negative
benefits of the project, oné could infer whether the project‘is'Qefy'
pfofitablo or modestly profitdblb; |

- a discount rate is chosen. which hasbthe possibility of
exceeding the earning power‘of the pfoject; FIf,the gqesé‘is correct,
the sum of the discounted benefits Willvturn out to be negativg: " upper

limit;

‘- a similar trial is carried out with a larger rate of
discount, in‘whiththe sum of the discounted benefits will be positive:

lower limit;

- the IRR will lie somewhere between the lower and uppef

discount rates and will be obtained through interpolation.

The following formula will be useful in estimating the IRR

‘after the above procedure has been adopted:

( Present worth of cash flow at the

Lower -  Difference (- lower discount rate
= Di unt + . Between the ;
IRR = Discoun setw ( Absolute differencel between the
Rate Discount Rate: :

( present worth of the cash flow
( and the two discount rates:

1 Absolute difference is here defined as thelsum of the two‘values
ignoring the sign which is attached to them. '
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The formal'mathcmatical statement of this measure of project

worth is:

B -
t Ct

t=1 (l+i)t_

™M 3

= 0

In practice, it is best not to try to interpolate between a spread

wider‘than about 5 percentage points.' The IRR shouldvalwéys be rounded
~to thc.wbolc percentage point since the underlying projections:cannbt
‘justify the implicationbof greéter preqiéidn. It is also important to
emphasise that, after 30-40 years, éll the discounfed Qélues become so

negligible that they have no significant bearing on the balance

between costs and bcncfits;

_The IRR rate of return has been preferred by many organi-
sations. It's distinctive quality is that it avoids the difficult
task of,selectihg a suitable discount rate and being expressed in the

form of a rate of return, it can be compared with the prevailing

interest rates.
- Criticisms made regarding the IRR are that:

(1) The rate has no relationship with the opportunity
cost of capital, i.e. the earning power of the marginal project.
Consequently, those who advocate the opportunity cost of capital as

a true reward of capital regard the IRR as an illusory rate.

(2) ‘The me thod of:computation is cumbersome and there :
are always some complications when more than one solution exists.
vMultiple solutions exist‘whén,'following é period of positive casb
flows, £here'is a sizeable period in which_there are negative cash

flows. Underbthese circumstances, there may be mbre than one discopnt
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rate which will bring the cash flow of the project down to zcro.

(3) Another criticism of the IRR is that there is‘én
implicit assumption that all returns from the project will be re-
instated a; the IRR.  This will;iin fact, pot be the case. TInstead,
the IRR is qprrenfly interpreted as the rate of return on capital
outétandingvper period which is invested in the project. -Returns:
.withdrawn from the pergct'mayvbe reinstated aﬁ»any other rate or

consumed without affecting the IRR of the project.
(iii) Return on Investment (ROI)

"This’indiéator'of project worthincss ~ defincd usually
as expected prbfit.after allowing fér depreciation, but bcféré fax,
és a percéntage of the investmehﬁ involved. 1In some céses'the initial
investment is taken; in otﬁer cases, the average invegtment over thé
life Qf'the‘project. In some cases the profit is 'peak' profit; in
other:cases average profit over the expécted life. The assumptions,
merits and.criticisms behind ﬁhe péak—profit rate of»return have

been discussed earlier in this study.

The average-profit method ‘is the onl§-major traditioﬁal
method ﬁhat»takes account of profits over'the’ﬁhole of the project's
life; Thé‘projéct's average profit level is expressed‘aé a rate Of.
_,return on the initial investment.. Thé calculation is done afﬁer

tax and including all capital allowances.

Alﬁhoﬁgh the average profit method is seen by Hawkins
and Pearce (1971) as probably the best of the traditional methods of

appraising capital ihvestment[ it does not allow for the fact that
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surplus profits can be re-invested. It also does not allow for

differing project lives and differing time patterns of profits.

(c) Choice . of Discount Rate

' In the NPV app?oaéh to investment appraisal it is
necessary for thévdecision-maker.to have somé predetermina£ed dis-
count rate, r. - This same'fate‘is used as the minimum acceptable

" rate of retﬁrn wﬁich projects must earn to meet the IRR décision
rule. In the context of the IRR rule, it‘also appears in the liﬁera-
ture as thé ‘cut~off rape' and the 'hurdle rate'; This rate is what
is referred to as the P@pportuniﬁy cost of capital', i;e. that rate
which wiil just result in all the capital inh the economy being
iﬁvested if ;11 possible projects were undertaken which yieldéd that'

v mﬁchlqr more rétﬁrn.‘ 1f set perfectly, the rate, according to
Gittinger (1972), Qould,just reflect the choicé‘made by the society

as a_whole béﬁween’present and future réturns,'and, hence, the amount

of total income the society is willing to save.

There:are practical problems in establishing this rate
by banks and in préctice the rate chosen is a rule of thumb: ‘12 pei
cent seems to be a popular choicevand almost all countries seem to.
think it lies somewhere'betWéen 8 pef cent and 15 per cent. The
pank rate for Ghana lies between é% and 12% per cent depending on
prevailiﬁg écondmic‘circumétances and, therefore, for our purposes,

an average rate of 10 per cent has been chosen.
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4;2.6 Sensitivity Analysis

This'method of analysis is used to measure.the impacﬁvof
changes in the value of basic pnrnmntorh’on rhn'projoct'nvrdtn of
return. To undertake a sonnitiQity andlynin_in‘to vary the valuc of
~cach of the scnsitivc pﬁrdﬁctors by the same Cixed percentage sb ag
to:determine which one is likely to héve a greater impact on the rate
of. rgtnrn 1£ a‘rango in assuned inatoad'bﬂ a ungiue value. In this
_way,-thc‘most sensitive parahetcrs are isolated and a surveillance

kept on them.

Sensitivity analysis is a straightforward means of dealing
with the questions of risk and uncertainty in project analysis. It is
a normal practice in_project'appraisal and in agriculture there are

four main kinds of sensitiVity analysis which should be cbnsidéred:

(1) Prices: alternative assumptions regarding future

pr?ces_of prod?cts; - shadow wage rates; foreign exchangg.
(2) Delays in implementation.
(3) Cost over-run;
@) Yield x}griability.

.- The weakness of sensitivity analysis is that the effect on

the NPV of a number of variables changing simultaneously is not

undertaken. The assumption of ceteris paribus is made. It’doesvn¢t
show the combined effect of changes in all variables or_thé likeli-
hood of various changes occurring together. A more appropriate method-

for considering risky parameters is discussed in Chapter 5. -
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4.3 Improving Approval and Implcmehtation Proccdures

Once selected, projects should be approved for timely
start up and implementation since the ability to do this is a crucial

determinant of ultimate success or failure.

The implementation phase implies the following tasks:

4.3.1 Monitoring of the Execution

Thé pur?ose of a monitoring system is to providelthe
neceésary information for effective—project ér programme mahagement.
it consists of accounting, auditing and reporting. It tries to éom—
-pére planned qutpﬁts, targets‘and purpose with the real levels
achieved by the project.’vMonitofing is supposed to determihé what
has happened, not why it has happened.' What to inclua; into a moni-
toring system depends on the manégement level concerned: a project
manager is requested to mbnitog inputs and outputs; the programme
‘mahager's targets and purpose; the sector manager's purpoSe aﬁd

objective; and the planning agency's objectives and goals.

" 4.3.2 Process Evaluation

This is the task of adapting a project, programme or
sector plan during implementation, when the monitoring information
shows that such changes are indicated. It attempts to define why

things happen‘the way they do.



4.3.3 Ix-Post Evaluation

The - purpose of ex-post evaluation is to provide the necessary
feedback of the lessons learned to the planning stage. 'It-is,supposed
to provide better information féf the analysis and planning. - Ex-post:
evaluation validates or invalidates thé assumptidns on which the
.pianning'exercise was,bésed, or, if programmes have not been aefihed'in,
a rigorous way, cx-post evaluation pcrmitn one to delimit the problema

in a morec precise way (formative cvdluation).

Among the various national and international devélopmeht
‘assistance organisations, USAID probably has been the most active in
the formulation of standardised methodologies for project planning and

evaluation. ’

In the USAID view, planning,'implementation and evaluation
are»all integrél pérts of programme managément, and procedures for
one part cannot be deQeloped without consideration of thé others.
Project design (or planning) and project evaluation are intimately
related because of tﬁeir,fgspective functions of prediction and veri-
_fication. Criticél design elements should include an explicit state-
ment of projedt purposes, the pre-cphditions fof achieving these pui-'
poses, the sign.ificance of the purposeé and of the causative linkages
leading to thesefpurposes and to~highervgoals. The design must alsob
incorporate key evaluationielemenﬁs such.as the collection of base-
~rate key evalqation elements and base-line data, the fqrmulatién,of
spécific progress indicators, and possibly the use of both control

and experimental areas.
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Evaluation is defined by USAID as the restrospectiﬁe
analysis of experience to determine what happened and why. It is

‘intended to answer three basic questions:

(1) Effectiveness: Were the planhed'targets achieved?

(2) Significance: - Did they make a substantial

contribution to development?

(3f Efficiency: Did the benefits justify the costs? ¢

For-all on-going technical assistance projects, USAID
requires missions to conduct an annual project review intended to
- assess progress along the lines indicated in the Logical Framework

in Figure 4.1 and to facilitate any necessary replanning. l

From the foregoing the fbllowing improved cycle is, therefore,

recommended for project. planning and management in the ADB (Figuré 4.2).
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FIGURE 4.2
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CIUADPTER 5

PROBABILITY APPRAISAL OI' SELECTED PROJECTS

In this chapter the methedology of risk analysis and the
resulty from the probabllilty upprqisal'uro dlscunsed.  Tho applycation
of pfobdbility enalysis fo two selected projects (pineapple and maizc)
financed by the ADB are compared with original results of the sqmé_

' projects obtained by conventional analysis.

5.1 Methodology of Probability Appraisal or Risk Analysis

The purpose of risk anelysis is to eliminate the need for
restricting one's judgement to a single pessiﬁistic, optimistic, or
. 'best' evaluation, by.carrying throughout the ahalysis a complete
judgement on the possible range of each variable and on the likeli-
hood of each value within this range; At each step of. thelana1y51s,

these judgements are combined at the same time as the’ varlables

themselves are combined. As a result, the product of the analysis is

not just‘a single value of the decision variable, but is a judgement on

the possible'range of the decision variable around this value, and e,

judgement on the likelihood of each value within this range.

These judgements take the form of pfobablllty dlstrlbutlons.
That lS to say, each p0551ble value of each varlable is assoc1ated
with a number between 0 and 1, such that for each variable the sum of
all these numbers or probabilities is equal to 1. The probebilities,
which are called subjeétivefprobabilities bedause they repfesent some>
degree of subjecfive judgementl; follow 511 the rules of>treditional

probability theory. From a mathematical point of view, risk ‘analysis,

1 All 'subjective' judgements that we are likely to obtain from
 experts are based on some sort of 'objective' experience. For
- example, usually the past record of similar events leads the
expert to attach more importance to one outcome than another.



thercefore, consists of agyregalting prububililiics.. IL i .1.5 thought,
for instance, that X, Y and 2 are independent cevents (that is, that
their outcomes Are in no way correiatea), then the»probability calculus
tells us that the prébability of encountering a combination of theb
most Unfavoﬁréble outcomes of all three events is the product of the

probabilities of the most unfavourable outcome of each event. If the

* . most unfavourable outcomes are Xl' !l and Z_, and the respective

1
probabilities are pyr Py and Py then p (XlYlél) = P-P,-Pg- Of the
various ways in which this can be done, the one which, abcording‘to
vPouliquen»(l97l, p.3), seems best fitted to risk analysis is the

Monte Carlo simulation technique - sometimes referred to as'stochastié

simulation.

>“The ideé unaerlying the Monte Carlo technique is quite
simple. When we say that a project has a.40 per. cent éhance of
earning a IQ per Cent~return, we mean»that if we had a great numbér of
similar projects we woﬁld expect'about 40 per cent of them to earn a
16 per cent return. Conversely, if we had a great numbef'of projects
and if 40 per cent of them earn a iO éer cent reﬁurﬂ, wé could say
that the probability of a 10 per cent return is 40 pér cent; _Hence
the simplest application of the Monte Carlo simulation is to build.
a gfeat number -of projects.with the characteristics of.the éne we
are interested in, and see how many of them earn 10 per cent, 15 per
cént, 20 per cent, etc. 1In practice, the value of each of the un-
~certain variables is chosen by random selection, and the rate of
~return or soﬁe other decision variable is computed for the project

defined by these values.
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(a) Formulation of Anticipations

The first step of risk analysis_is to select the uncertain
variables and to assign to each variable a probabilit? distribution.
From either_'ebjective' experience, 'subjective' judgements or sensi—
tivity analysis; we would have fouhd oﬁt that the variation Qf the
rate of return or some other indicator of worthiness was essentially

explained by the variations of these variables or uncertain cvents.

The’seeond step is to split up Ehe values of the uncertain
variables into divisions. Here, we determine the possible range of
values for'eech variab;e, i.e: valﬁes that they are un;ikely to exceed;
values that they are uhlikelyAte-fall below{ the most probable value;
etc. We then assign a probability to the valee of eech‘divisidn
according to its chance of occurfing. F(In this particular analysis,

veach uncertain variable was assigned five divisions, each division

being 10 per cent greater or less than the next division and the
probability veluee being different for each division according to

their likelihood of occurrence. Refer to Appendix D.1 fo; tﬁe diyisions

. and their assigned probabilities.)

(b) The Simulation

This step in the proposed approach is to determine.the
returns that will result from random combinatioﬁs of the factors
involved in the cost-benefit anelysis'df the project. Random combina-
tions or sampling is done by the use of pseedo-randem numbers. ‘fhese

‘are numbere which are generated by the cbmbuter in such a way that any

number has as much chance of occurring-as any other number in that
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there is no bias of any sort favouring one nqmber agaipst;any other.
Ranaom values for each‘of the parameters varied in the analysis are
combined to compute the rates ofireturn and the process is repeated
until gnough values are obtained (10,000 tiﬁgs in this case) to give
the observed éistribution of the resuit. The computer isithen further
instruéted to pfipt thé result in a cumulative probability distribution

of the rate of return.

Appendix D.2 illustrates a flow chart for use in the
Monte Carlo simulation for risk analysis.’ The Monte Carlo Simulation

Program appears in Appendix D.3 and Appendix D.4 depicts an example

of a simulation loop.

In a simulation, the random nuinbers, once they have been
) - . /
generated, are ‘'associated' with the relative probabilities of the

factor being simulated in such a way that +he more probable values of

the factor are picked appropriately more often.

(c) The Choice.of Probability Distribution .

The Step Rectangular Distribution in its discrete form
has beeﬁAidentifiea by Pouliquen (1970) as one of the méét attraétive
and reliable'distributions forjuse in this type of anaiysis. It has,
:theréfore, been adopted for use in this exercise. A number of reasons
are attribuﬁed to its usefulness. In the first place, it takes
e#plicit advantagé of the faét that the quantification of subjective
lprébability judgements, in both theory and.practice, is based on
preference ranking. It alsé has the advantage that it can be drawn
up by the appraiser himself. Hé has the freedom to choose whétever

intervals or ranges he wants. This complete freedom of initiative,
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which he lacks in the case of most other distributions, gscems to

help -him considerably in the expression of his judgement.

In use, this disﬁxibution has proven to be reliable.
When the data generation procesélhas been ;epeated for several dis-
triﬁutions after a period‘of time, it has usually come up with the
same or a very similar result.v'It is aléo a distribution which fits
well with the rule Qf using all the information available but not
reqﬁiring more. If thc‘appraisérvthinks that he éan exprcsé more
accurately a judgementvhe has just made;‘he can sub-divide intervals
one stgp_further and create a more détailed dist?ibution. if, on the
contrary, he thinks that hé.will be guessing to say.that one valgé in
an intefval is more prébable than another, he may'stop‘sub—diViding.
Furthermore, thisvdistfibution lends itself to some minor adjustments

to give it a final polish.

Other dist;ibutions“which have been testéd for this type
of analysis by Poﬁliquen (1970) are the Beta, uniform and normal
ldistributions; The Beta distribution was tested to fili the gap
.between the step’reétangular‘distribution, for which detailed informa-

tion is neéded, and‘the uniform aistriﬁutién, for which miﬁimal
~information is needed. Use of the Beta distribution was suggested
by the wide use made of it in the PERT system (PrOgram E&aluation
‘and Review Technique).' The ﬁeta distribution is entirely defined if,
in addition to its'range, one fixes two parameters. The literatufe

1 ‘ ’ —
on PERT suggests use of the mode and a standard deviation equal to

1 See, for example, Malcom, Roseboom, Clark and Fazar (1959).
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FIGURE 4.2
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They have only used it on one occasion when the availability of
an exceptional amount of data permitted a statistical analysis,
and it turned out in the analysis that a Normal distribut%on was
v a good choice. But, except in rare.cases, they feel that-theré is
pfqbably no justification for expressing a subjective judgement by

a Normal digtribution.

In his analysis of monthly.rubbcr prices,. Allen (1969),
citediin Etherington (1977), found‘é'close cohformity.of the prices
to a log-normal distribution which, Allen suqqests, reinfofceé 'thé
point that price is determined by a large nﬁmber bf independent -
factors (market forcesY; This further goés to prove the assumptidn
: that it is'unrealistic td_develop 'econoﬁetricvmédels' which purpor£
to prédict siﬁgle valued prices. Any realistic forecast would'negd-.'
to take account of probabilitie& which mcans that one must foreéast
not only mean prices but also the scatter. This would be a‘ formidable
‘ exercise and'it is by no means certain_that £here is'aﬁy'ratidnai
procedure fqr carrying it ou£!- The- Monte Carlo fechnique used in
'this analysis.ié a rational procedurc f§¥ generating such a scatter -

of prices. .

(d) Dpata for this Analysis

Two agricultural projects (pineapple and maize) selected
from the ADB's loan portfolio have been used in this study (dopies of
the feasibility reports on the pineapple and maize projects are found |

in Appendices B.l and B.2). .

(e) The Uncertain Variables
Eleven uncertain variables are identified but they differ

somewhat between the two projects. These are showﬁ in Table 5.1.
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-TABLE 5.1

RANDOM VARIABLES INCLUDED IN THE PiNEAPPLE AND MAIZE PROJECTS

‘Item v Projects

Pincapple Maize

Labour cost for establishment

.

Cost of planting material

Farm maintenance cost

Fertilizer cost

Flower induction -

Harvesting costs

Salaries and wages

v

Running costs of tractor
Yield

R - L N R S

i
o

Price of produce

11. Vehicle running costs

= l S N Il i i = N

Total Number of Random Variables

N O = B P RO H<YHAYO o

Note: 1 stands for inclusion and 0 for the use of a‘dummy variable
because the variable is irrelevant in the project.

In view of the market distortions, inappropriate govern- -

ment price policies and inflationary trends, values of the variables

identified have tended to vary widely from expected values and any
attempts to assign ’'best' estimates to them would, therefore, be

inappropriate.

The life of the projects has not been considered in the

analysis in view of its medium term nature, i.e. less than six years

in each,case.l

1 The pineapplefand maize projects'

‘the 5 and 4 year,periodsvrespectiv
"However,

lives should actually go beyond
ely used in the analysis.

these years have been used as a result of the ADB's
special emphasis on their pay-back periods. Their salvage values
are also not considered for the same reason. The effect of this
‘analysis is that benefits have been under-estimated.



5.2 The Analytical Approach

Thequnte Carlo Simulation ﬁechnique was adapted er use
in the-probability appraisal. In this analysis,bthe eleven uncertain
variables 1isted>in Table'S.l whose variations have essentially
explained variations of the rate of return were firstbidentified'fOr
each‘project. The'identifiCaﬁion.of these variables was based on the
author's,objectivé experience»énd‘éubjective’judgeménts on their wide
variations from ekpected values in view of markétvdisto:tions,‘
inappropriate govérnment pri;e policies and inflationary trenas in
‘Ghana; The vaiues of the unCertaiﬁ'variables were split ﬁpvinté
divisions-by détermining the possible'range'of véiues for each vari;
>ablé, i.e. values that they are unlikély to égcecd, values that they
are ﬁnlikely fo fall below, the mést probablé value, and so,on. Each
of theivalues was then assigned witﬁ a probability acc6rding to its
chance of occurring (the various diQisions; répge of valdcs and their
assigned probability distributipné for éhc pincapple project are

_depicted in Appendix D.1).

 The next step in the prbposed approach was to determiné thev
'returns that woula reéult from random combinations of all the factors
involved iﬁ the.financial.cost-benefit analysis of the ptoject. Ragdom‘
sampling was achieved by tﬂe use of pseudo-random numbe:s generatea
by the computer. .Here random values for each ofvfhe parameters vatiéd
in the analysis were combined to give the observed distribution of the
resglt_ The computer was then furfher instructed to plot the results
in cumulative ﬁrqbability distributions of the IRR, NPV and ROI whichi
are used for the comparative discussion that follows later in ﬁhis_

chapter.
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In this'analysis, 10,000 sihulations were yenerated to ensure
that, with the large énoﬁgh saﬁples, chances wete high that the sample
distributions would nearly approximate the"true'\distribution. In
fact it appears from results of different numbers of simulationé‘indi—
catea‘in Appenqiccs E.1l and E.2,”th;t the minimum number of simulations
which gives the expected mean énd standard deviation‘is 100. However,
the cumulative prébability distribuﬁion curves for this and other low
_numbers of éimulations are not smooth enough and cannotvbe used for
proper interpfetatiqn of likelihoods of occurrence. They can énly be
.used when they are smoothed with the program subroutine meant for
that purpose. The.minimum ﬁumber of,simulatiéns'which gives ap’ideal
smooth curve-without the GSO of the subroutinc appears to be 5000.
This is evidcnced»by.aAcomparative study of the different numbers of .

simulations done for the two projects and which appoar in Appendices

- E.3 and E.4.

In the conventiénal ahalysis,_single—valued estimateé_of
“all the project variables were used in a financial cost-benefit analysis
to arrive at a cash flow; that is, the-variables‘were not classified
as certain and uncertain and a 10 per cent'éontingency allowanée‘was
included as a buffer fund. Single-v;lues of the IRR, NPV and ROI were

then calculated for use asAindicatbrs of the project's erth.

5.3 Comparative Study of Results from the Conventional Analysis with

. Results Obtained in the Probability Appraisal of the Pineapple

Project

5.3.1 Results Based on the Conventional

Appraisal Technique

Tablé 5.2 below shows a summary of the financial cost-
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benefit analysis of the pincapple project based on the use, of single

valuc costs and bencfits estimates.

PABLE 5.2
SUMMI\RY 1(4)1" FINANCIAL COST=BENEFIT ANALYSIS OF 'I'HE PINEAPPLE PROJLECT
(BI\SED ON' SINGLE;VZ\LUED ESTIMATIONS OF COSTS_I\ND BENEFITS)

Year 1 Year 2 ‘ Year 3 Year 4 Year 5
A. CADLTAL INVESTMENT 447300 112200 149600 - -
B. DIRECT PRODUCTION COSTS v : : ,

Total 16500 37620 164240 70400 70400
C. INDIRECT PRODUCTION COSTS ’ ’ .

Total o 284360 387260 388990 390620 392250
TOTAL COSTS (A + B + C) 748160 537080 - 602830 - 461020 462650
TOTAL INVESTMENT

(ie Costs less Depreclation . ‘ . :

and Interest) : 629240 418160 483910 342100 343730
Cumulative Investment. . 629240 1047400 1531310 1873410 2217140
BENEF ITS o . - 360000 720000 © 1200000. 1200000
NET PROFIT/LOSS ' , : h

(Benefits-Costs) ‘ (748160) (177080) 117170 738980 . . 737350
Cumulative Net Profit/Loss . (748160) (925240) (808070) (69090) - 668260

- CASH FLOW S .

(Net Profit/Loss + : ) . )

Depreciation) : (G97290) (126110) 168040 . 789850 788220
Cash Flow Discountced at 10% - {633836) . (104167) (116198) 539468 4817485

NPV at 10% = ¢417,148
ROI (Average) = 30.14 per centL
IRR = 27 per cent

Footnotes:

1 Negative figures in parentheses.

2 Capitél Investment - These cover all the expenditurc on land development, cost of
-establishment, machinery and tools, buildings, office equipment and planting
material which has been capitalised in this case.

3 Direct Costs - These cover operating expenses and include such items as farm
maintenance costs, fertiliser costs, flower induction costs and harvesting expenses.

4 1Indirect Costs ~ Indi:ect costs constitute the expenditures on salaries and wages,
overhead expenses such as interest, insurance, depreciation, maintenance of buildings,
running costs of tractors and vehicles, postage and stationery and land rent.

Benefits - They constitute sales from pineapple harvests.

-6 Cost and benefit:figures-in cedis.

~

Depreciation is based on the expected lives of the capital items involved.
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The values of three‘indicétors of worthiness obtained

in the analysis are presented below:

NPV at 10 per cent = 417,148
IRR = 27 per cent

ROI

30.14.per cent

| A verification test carried out on the conventional analysis
with the computer to check the’validity of the program used for

probability analysis however, indicated the Following results:

£433,984.0

]

NPV at 10 .per cent

IRR

It

28 per cent.

ROI

31.53 per cent -

The verification resultsl appear reasonably close to the -
- ) . ' )
actual results used by the ADB. The slight differences are due to

errors in rounding. To all intents and purposes, therefore, the

program is valid.

5.3.2 Results Based on Probability Appraisal

The Qve;all results of the probability analyéis for fhe
IRR, NPV and ROI calculations derived from 10,000 simulaﬁions in each
case are summarised by the cumulative probability distributions inl

Figure 5.1

'The observed distributions fit fairly closely to the

theoretical normal distribution. Therefore, normal distributioﬁ tables

1 These results are used in the comparative study.
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can be used in these cases for making statements on the extent to
which uncertainties surrounding the project translate into uncertain- -

ties about the realisable rates of return or net present value.

Thg follow}ng mean valués under probability analysis

were obtained:

NPV = ¢70,996.61
IRR = 12.35 per cent
ROI = 7.7 per cent

The mean values are those observed from the random sample ofle,OOO

simulations. If, for instance, xl X eeey xn represcent a random

sample of size n, then the sample mcan has the value:

L Xj
i=1
n

X =
¢

The mean values constitute the mid-point of the probability distributions.

5.3.3 Discussion of Results

Results f?om the probability analysis indicate that the
: expected (ﬁean)'figures of the NPV, IRR>and ROI are.considerably less
than estimated'by the conventiénal analysis for the pineapple project:
about one'si#th‘of the NPV'estimaté;' about half the IRR ‘reéult
and'abput one quarter of the ROI figu;e; This is an indication
that highly optimistic single-valued estimates had beeh used in
the conventiénal analysis whereas in the probability analysis a rénge :

of values had been used; it aiso reflects the fact that each value in -
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the range has been‘weightcd.by the éh;nces of'iﬁs occurrenge. In fact,
the general result of carefully weighing the information available is
to.ingiéatc the truc naturce of an otherwisc scemingly very satisfactofy
iqusment proposal. he new analysis way thus help managumunt Lo

~avoid an unwise investment.

In addition, let us éxaminc the implications of the detai1¢d
knowledge the simulation method gives \‘m‘. ‘ nder the (-rmvmull‘.i(mnl‘f ’
analysis, using'sinqle expccted valucs, the.valnos of ¢417,148 NPV,

27 per ccﬁt TRR or 30.4 per cent ﬁOI arc ﬁronontcd“to maﬁaqomont for a-
decision:on the brbjéct (which, from all indicatigns, are not.right
unlcss there is nb variability in the various input Ffactors - a highly
unlikely event). On the o?hcr hand, with the probability nnalyﬁiu,

/

the uncertaintics are clearly portraycd‘in Table 5.2

values in the table have.been obtained.from,the cumulative
probability distributions indicated in Figure 5.1. vFroﬁ the table we
find, for'example,thaf there is a 6.5 per cent prdbabiliﬁy that a zerq
rate or less of IRR Qill be‘achieved, a 55 per cent chance that an NPV
ofk¢70,000 or less will be achieved and a 96 per cent probability thatA
an. ROI of 30 per cent or less will be achieved. Alternativeiy, we cap-
say thaf there is a 54.5 per cent probability that the IRR will exceed
lévper cent, a 9 per cent probability.that the NPV‘will exceed ¢215,000

and a_ 38 per cent chance that thegROi.will exceed 10 per cent.

The cumulative probability distributions can also be used
to determine the prdbability that the rate of return on NPV will fall
within a given range: we take the difference along the ordinate of the

two ektreme points of the range. For example, we find from the
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IRR distribution that tﬂerg is about an 88 per cent chance that the
rate{of return’wiil be between 20 and 25 per cent. The figure also
shows that the probability of getting a return inferior to 27 per
cent, the IRR we obtained in the convention;l analysis using best
estimates for eéch variable{ ié 98 per cent, but the probability of
getting more i; only 2 per cent; So, at first glance, the results:
df this risk analysis seem to indicate that doubﬁs about the likeli-

hood of the 27 per cent rate of return were fully justified.

The probability analysis thus gives us a complete picture
“of the project and cnablés quantification‘of projoct risk - ndt,'of
; course, the 'trﬁe' risk, but the risk-as it appeared to the'prOject
analyst. ‘The brobability’distributions of  the IRR, NPV and ROI, or
whichever indicatorfof‘worthineSs is opted for, summarises this risk;

one could say that it represents the complete judgement of the project

analyst.

The meap rate of return is particularly helpful. It.
indicates that, on balance, we could expect the project to yield an
IRR of 12.35 per éeﬁf; this_ is thought to be'a;ceptable since the
averége discount faﬁe‘has been estimatedbat about 10 per cent. On
;he basis of this, the project could be récommcndda forvfinancing.
Howevef, despite this Acccptable mean value, the stahdard deviation
is high (14.70 per cenf'in this case) so that, in fairness, the |
project could.be thought to be still risky. The probability of

getting lower rates of return is apparent.-

"1n‘presenting this decision, management is being prosohtcd
. all the information .necessary to check this recommendation, and possibly
to over-rule it. If we had prescnted the 27'p0r cent IRR found in the

best estimates calculation, the situation would have been quite different.
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Management would have been actinﬁ'invthn dark. Tn fact, it would not

have been possible for anybody but thcvprojcct analyst to évaluatc the
risk of the projecct. We would‘havc been recommending the financing;bf
a pfojeét carning a 27 per cent IRR aftcf having alréaay‘decidedythat

Lhe rluk of the project way uuuuptublu. Phin Le geen by Touliquen

(1970) to be ‘éAdangérous mixing of analysis and decision-making'.

5.3.4. Sensitivity Analysis

A sensitiyity analysis on the hineapp]e projoctvwds donc
with six of the unéertain variables whiéh are considered ﬁost crifical,
viz. Sdlarieé-énd wéqns, farm maintenancé‘costs, runninq costs of
vehicles, runhing costs of ﬁractor, yiqld and pricc of ﬁroducc, ﬁo ch the‘”
affect on the overall rosultﬂ-ohtnined with eln&cn uncertain variables.
The procedure adopted was to consider thq five oﬁhcr uncértqin variables
as certain byrassigning a probabi;ity of one to the base figﬁre for
each of them. The six most éritical uncertain variablés were assigned
the same probabilifies as before and.two hundred simulations were run

to obtain the following results:

IRR(%) o . _ NPV (¢) . _ : ROI (%)
Mean ~Stand. Dev. Mean Staﬁd. Dev. © Mean Stand. Dev.
. 15.37 ¢ 17.15 - 143,638 . 245,081v o 11.91 16.78

Results obtained with two hundred runs for the eleven ﬁncertainAvariables
are also indicated as follows:

IRR(%) - NPV (&) ROT (%)

Mean Stand. Dev. Mean Stand. Dev. Mean Stand. Dev. 

12.28 14.66 70,397 215,199 , 7.69 14.06
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5.4 Comparative Study of Results from the Conventional Analysis with

Results. Obtained in the Probability Appraisal of the Maize Project

5.4.1 Results Based on the Conventional

‘Appraisal Technique

«

Table‘5‘4‘gives a summary of the financial cost-benefit

4

analysis of the maize project based on the conventional method.

Results from a verification process are indicated as

~follows;

i

NPV at 10 per cent = £64,045.46

ROI 38.90 per cent

IRR >.50 per cent - ;

5.4.2 Results Based on Probability Appraisal

The following Figure 5.2 indicates summarics of the
overall results of the probabiiity analysis for the NPV, IRR and
ROI calculations derived from 10,000 simulations. Here the observed

distributions for the NPV and ROI figures agaih»fit fairly closely

to the theroetical normal prébability distribution. The IRR distribu—
tion appears like a single point in view of the facf that all the

values are over 50 per cent.

The following mean values under probability analysis

were obtained:

1 Any discrepancies with ADB's results are due to errors in rounding.
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Year 1 Year 2 Year 3 Year 4
A. CAPI'I'AL INVESTMENT
Total . 63960 - - -
B. DIRECT PRODUCTION COSTS ,
Total 10260 10260 10260 10260
C. INDIRECT PRODUCTION COSTS |
Total ) 32251 20751 20751 20751 .
TOTAL COSTS‘(A + B + C) 106471 31011 31011 31011
TOTAL INVESTMENT ;
~(Less. Interest, Depreciation :
and Commitment Fee) - - 93820 23260 23260 23260
Cumulative Investment | : 93820 117080 140340 163600
BENEFITS - 62400 62400 62400 . 62400
NET PROFIT/LOSS
(Benefits-Costs) ) (44071) 31389 31389 31389
Cumulative. Net Profit/Loss (44Q71) (12682) 18707 50096
‘CASH FLOW (36320) 39140 39140 - 39140
cash Flow Discounted at 10% ‘(33014.88) 32329.64 29394.14 26732;62

NPV at 10% = ¢55441.52
ROI (Average) = 30.62 per cent
IRR = >50 per cent '

Capital Investment - Items under this include cost of machinery and

Direct Costs - These include expenses for seed, fertiliser, herbicides,

Indirect Costs - They constitute wages and salaries, maintenance of
machinery and equipment, land rent, fuel and lubricants, insurance

Footnotes:
1 Negative figures in parentheses.
, ,
implements, farm shed and buildings.
3
harvesting and handling.
4
and licensing, depreciation and interest.
Benefits - Constitute revenue from sale of maize harvest.
6 Cost and benefit figures in cedis.
7

' Depreciation is based on the expectéd lives of the capital items involvec
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NPV = ¢£90,410.56
IRR >50 per cent

‘ROI = 53.81 per cent

5.4.3 Sensitivity Analysis

A éimilar scnsitivity analysis to thatiundertaken for
pineapple was undertaken for the maize project. Here the original seQen
random variables (see Table 5.1) wére reduced by a further two
(fertiliser cost and Harvesting éoété) to’ leave five randdm'variables
for this analysié. Agaiﬁ the samé probabilities'were assigned as in
the originai, but only 200 simulations were run. The following resulté

were obtainecd:

Number of . :
Random IRR(%) - v NPV (¢) ~ ROI (%)
Variables : '
bMean ' Stand. Dev. ‘Mean * Stand. Dev. Mean Stand. Dev.
7 50 50 90,778 92,250 54.34  55.67

5 50 - 50 94,295 95,833 ' 57.85 59,22

Thé airection of the movement here is the same as>in the
pineapple case, tgat is to say}both»means and standard deviations
increase, -although the exten£ Qf‘fhe iﬁcrease here>is very much less.
This suggests tha£ the inclusion éf a 1arqeknumber of random variables
has a dampéﬁing effect on the variability (somewhat similar to the iaeé
éf "cbuntervailing Qvérsimplifications" (Kulp, 1970, p.221) and the
.féct that only a few variables might end up as truly random provides
little cause of comfort. It becomeé increasingly critiqal that more

detaiied analysis be undertaken of the individual-key.variables.
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A comﬁnrntivo analysis of the two sets of results indicate
substantial incrcaseas in Lhe mean and atandard deviation fi,;(]llr(.w.'z an a ;o
result of the SCnsitivity.analysis. This goes to strengthen the fact
that in the cost—bengfit énalysis, some of the variables have uncertain
oulcomes and Lhey crltically af[cgt Lhe overall resully ol projectys.
Lt becomes nocéssary; Ltherefore, to ldentlty phunc varlablesg and Lo
use them in a probabiiity appraisal for more meaningful and better

judgemeht.

It is interesting to note frop the results that in the prd—‘i

bability_analysis‘for.this (maize) project, the exbected (mean) results
-of the.NPV aﬁd ROI are about one and a ‘half fimés.those obtained under tﬁe’
conventional an;lysis. Thé iﬁdication is that, unlike the conventionai.
analysis of the pineapple project in which highly optimisti? estimates
were used, very conservative estimates were used in this case, hence

the very high mean values of the results under probabiiity analysis,

(The current extremely high market price of maize in Ghéna lenas

credencg to this inaication. Maize price has more than tripled sincg
the.original report was prepared about four years ago.) There is no
means for comparing the IRR values in'both the coﬁventionai and -
probability analysesvsince in -each case thé mean value is ovér 50 per -
cent. 'However, the over 50 per cent IRR attained in cach case indi—"'
cates that thé projéct is highly viable and a decision baééd on thét
indicator alone could have been taken irrespective of the method'of

analysis used. The probability analysis, however, as alréady diséussed,

g;ves a better indication of investment risk.



CHADPTER 6

SUMMARY AND CONCLUSIONS

6.1 .Summary of Research. Findings and Implications

The first part of the study ﬂighlights the'importance of
agriculLurQ in Uhund's cconomy.  llowever, desplte the ADB'g nmjor‘
rcsponéibility and cfforts in thisiail important facét of the cconomy,
phere‘arc a number Qf serious problems ané deficiehcies which need to

be handled properly for better project planning and management.

A careful examination of the project'planning and manage-
ment cycle of the ADB has unearthed some serious flaws in pyoject
identification and selection, formulation, project apprbval, imple-

mentation, supervision, monitoring and control procedures.

The identificétion and selection stages have not been weli
executed because of a lack of supporting data and a proper comﬁendiﬁm
of essential statisti;s for the economy and the agricultural sector,
including an ahalytical presenfation of thé»structural indicators of
the economy and the agricultural séctbr, with particular‘emphasié oﬁ
the inter-relationship.between the two. Some problems aiso arise in
the coordination of projects with the nafionaL development plan'ana:
they include: iack of strong pélitical and administrative’support for
natibnal plané among dperatiné miﬁistries responsiblé for project
impiementation; ineffective communicétion of plan goals to the Bank
andbother‘allied;organisations with investment resources; and the

failure to specify projects required for plan implementation. Shortage

114
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of adequately trained planners and specialists in central planning

agenciesvand operating ministries and the Bank itself compounds the

problem.

Other bottlenecks haQe been the promotion of 'pet projects'
by‘individuais'and-gfoups within government Qgencics, the ADB, and even
intexnatidnal assistance otganisations, Long. lag periods in the pro-
cessing of projoct.profﬁsa1ﬁ.by qovernment: agencies and funding o}qnn-

isations have also causcd problems.

- In thebforﬁulation Qf projects, most~aga1yses have noﬁ o '
been supported by the findings of surveys and other'releQant informa-
tion on physical resoﬁrces, population apd‘employmént, econOmic and
social infrastfucture; institufions, economy and agricultur% of-the
project érea. In defining'project objectives, secondary objectives,

- 'if any, have not been_emphasised'and there has not been structuring .

- of primary objectives which is importaﬁt'from the’ppint of view of
defining various project activities ana establishiﬁg the logical
'seqﬁence between them. ‘The presentatidn of proposed major works and

_ other eésential éomponénts which ought to be establisheé to bring
‘projects ﬁq the stage of full de&élopment have not been_fuily detailéd
to provide‘a éléar picture of their nature and scope and to ehable_

the estimation of costs to be made with a fair degree of reliability.

Management and organisation which form an important link
- in the success of projects have\aléo been plagued by a number of

deficiencies. The most important of these have been connected with

farm services and other agrarian measures. Herc recsearch and exten-

sion have been lacking or inadequate, major input supply has been a
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hindrance, and marketing and processing have not becen well  handled.
Land tenure arrangements resulting in protracted litigations have also

disrupted a number of projects due to improper land reform.

At the feasibility sfﬁdy stage, it is rccognised that
various‘cost and‘price éstimates should be fairly reliable sincc~they
form the main basis for project funding and for‘calculating the
financial and ecconomic returns df'tho project. .quovbr, in view of
inadeéuate and unreliable data and infiationary trends, cost and pfiée
estimates by the ADB and other financial institutions have not been
~realistic and have more oftéﬁ than not deviated widely from expectedb
figures; The usc of a single-valued cstimation approach fpf costing
and_priéing without due regard for risk and uncertainty has compounded

this problem. ‘

In the ADB, the most simple non-d_isc;ounting methods are
used in determiniﬁg the worth of both small and large scale'projects.
These measures, althoﬁéh having their own inherent advantages, fail
‘to take. into accouﬁt‘the consideration of time and could give mis;

léading results for decision-making.

Despité the usgfulhess of sensitivity analysis, its use

has largely been neglected in the ADB.

* Project approval and imﬁlementation have also had their -
éhgre of the problems. ' Among the most-frequéntly encountered problems:
of initiation are: delaYs‘in granting necessary'approvéls for pro-
ject ‘activation, and précédpral and bureauératicvdelays’at.the

Management/Board level of the ADB; difficulty in obtaining local and
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imported resources and materials durihg construction, lcading to delays

and cost oveér-runs.

Incfficient monitoring and control»procodqrcs have tended
to result-inihilure to properly fe—design projects upon discovery of
unénticipated obstaéles'to imﬁlementation. They have also brought
vabbut fréquent failures to collect'and process the feedback inforﬁa—
tion required to inéicate achievement of performance tafgcts and tb

correct deviations from work schedules and specifications.

"An attempt has been made to suggest poésible ways and
methods for impfovement of the planning aﬁd management exercise as
depicted in the improved‘cycle [see Figure 4.2]. The suggested
improvements which seek to overcome the‘probléms and bottlenecks out-
linhed include a systematic and an in-depth approach to the whole pro-
ductiqn process. This is~based partly on my understanding, judgef
ments, e#perienceS'Qf and insights into the problems. fhese experi-
ences and insights have been acquired'in‘the course of my'work with
the ADB and:dufiné my training at the~ANU‘and my interaction with -
people knéwledgéable in the subject. They are also based on methdds

and recommendations suggested -for most developing countries by such

_reputable organisations as the FAO, IBRD and the USAID.

The second part of the analysis which’forms‘the méin coh-
: ﬁribution'to this étudy has.béen cbnqerned with an aftempt to develop
a suitable methodologyvfof the incorporation 6f a measure of risk in
two selected projeéts financed by the ADB. Récognising the fact that
‘agriéulturql prpjects are risky and have uncertain outcomes, the

Monte Carlo Simulation technique has been modified for use in the form
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of probability analysis to examine these elements of risk and uncertainty

and to ensure the consistency of ex-post and ex-ante project performances.

In the Monﬁcbcdrlo Simulation technique, eleven uncortain
variablos (whiph from the authorfs subjective judgement and objcctivo
experience are thoughtto have_largoly explained variations of‘tho rate
of return and_other'project indiootors of worthiness by their own
Variations) were jdnntified»fof cach projoct. vValues of tho variahles
were then split into varioos divisions and cach division was weighted - ¢
by a probability aocording to its 1ikolihood of occurrence. By a pro-
>fcess.of random samplino, values of ecach of the paromcters varied in
the analygis were combined to give the obm;rvod»distsrj‘butgion of the
resultk. Dlotu of the fosults in a form,of‘cumulutivo probability dla-

tributions wecre obtained for the decision analysis. !

‘Summary of the results indicated in Chapter 5 for the pine-
apple and maize pfojects respectively indicote that the methodology
developed enables us foiﬁave a'oompletevpicture of pfojects.and also
ehables us to provide management with more appropriate information
for making the right decisions by recognising the iikelihoodAor vari-
able outcomeés of projects in the face of risk and uncértainty.» For .
example,hresults from £he piheapple project indicate thatrﬁhe‘méan

IRR obtained undorbthe probability analysis was ooly'aooot one-
‘half>tﬁat obtained underythe oonventional approach of usiné single-
valued estimations for costs and prices adopted in the original
o analysis'—v12;35 per cent and 27 pér centvrespectively. This means
that values of costs and prices had been highly over—estimated by
the use of the conventional approach and anticipated results would

therefore not be realised. A wide range of IRR outcomes can also be
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obtained from the IRR cumulative probability distribution as alrcady

illustrated.

The discipline of thinking through the uncertainties of
- the problem will in itself help to ensure improvement in making invest-
ment choices. For, to understand uncertainty and risk as seen by

Hertz (1964), is to understand the key business problem and the key

business opportunity.

Probability appraisal can thus be expected to.contribute
new insighté into the anatomy of the economic benefits of a project.
It is difficult to generalise abouﬁ the extent of thischntribution.
In any case, cohsidération of alternétive courées of action in\a pro-
jeét is almoét;alwayé useful. The value of.knowiﬁg the Qst%ﬁatgd
probability distribution depends on the credibility of the judgemenﬁs
made in the anaiysis and on knowledge of the probability'distfibutions

of alternative projects.

6.2 Limitations of the Analysis

One of the main limitations of this approach, as I perceive
it, is the inability to identify the most sensitive parameters to be
kept under constant surveillance in the monitoring process. 'This

limitation is overcome when sensitivity analysis is used but then

the ceteris paribus assumption’comes in and renders the attempt to
léok at the‘project in its entirety a nullity. Anothe? limitation ié
the need tﬁkuse reliable judgements in assiging.probability weights
to the various divisions of the uncertain variables. Lack of reliable

data to support these judgements could render the result unreliable.
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6.3 Directions for Future Resecarch

Riék analysis is in no sense a.technique which replaces

. skilied jﬁdgement. On thevcontrary, it often requires the use of
far’morg judgement tﬁan the tfaditional analysis. The techniquec cannot
prbvide correct answers on the basis of falsc assumptions and imprOper
daté. ‘Therefore, there is the need for specialists in the various
disciplines of project p]annjnq and management to- look fnrtﬁnr>into

the assembly oﬁ ﬁfoper statistical data as the 5asis for bettér analysis:
Future feseéfch should also look at iong term projects and how to in-
corporate the element of time into the analysis since ﬁhis has not

been éonsidcrgd in the study. ’The possibility of identifying the

most impértant variables in probability analysis, without recourse to

sensitivity analysis which only adopts the ceteris paribus assumption,

'should be examined.

The step rectangular distribution in its discrete form
used in this analysis and other distributions like the triangular and
trapezoidal may be tried for various typeé of projects to classify

them for better édoption. The ideal and most suitable number of
--simﬁlationsrfor such an exercise and similar ones should be further

examined to establish concrete recommendations for adoption.

Since the eleven variables, more especially salaries, do
not fluctuate year by year, the program should be»reviewed to allow

for a ratchet effect in its subsequent use (i.e. when salaries go up

they are not likely to come down).

In view of time constraints, the writer was unable to
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carry out a sensitivity analyses with thé six variablgs which afe
cbﬁsidered most critical, viz. salafies and wages, farm maintenance
cQsts,'running costs ofAvehicles, running costs of tractor, yield,

and price, Lo séc which one is'ﬁost\sonnitiyn to prodﬁcinq the overall
results. Given nore time,vthis Qould have bcén done. With the
vaVailability of‘computer>facilities in Ghana, thebwriter would follow
it up. The’writer would follow up this exercise‘with.an ex-post
evaluation of the two projecls Lo see how‘uUCEul Lhe Lechniqno hag

‘proved to be.
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APPENDIX A.2

VEGETATION ZONES
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AGRICULTURAL DEVELOPMENT BANK ORGANISATIONAL CHART - 1977
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APPENDTX A.3

MAP OF GHANA SHOWING BRANCHES AND FARM LOAN OFFICES OF THE ADB AND NIB

T - . ¥ T 1

3 o 2 o 1‘0
T1l°
‘—,, -.--‘\‘ «"f'\\
UPPER REGION
Tr0°
-~ g°
- 8°
- 7°
. s B ’ . ~ \
WESTERN N - sQmanya  Demu’myl o,
REGION T
GREATER
ACCRA
REGION -
0 Cape Coast
Komenda b
" Takoradi .
v -+— +—- Regional boundary
—+——— Railways
1st class roads
= — — 2nd class roads
n ADB Branches
(8] ADB Farm Offices
PY NIB Branches

Sburce: ADB 1975.




APPENDIX A.4(a)

GROSS DOMESTIC PRODUCT BY INDUSTRIAL ORIGIN

(at 1968 market prices)

{per cent)

1971

Services

Industry 1969 1970 1972 1973 1974
1. Agriculture and Livestock 25,5 25.9 25.5 27.4 '28.4 .29.8
2. ; ' :

(Cocoa Production and 10.8 11.0 10.4 11.4 9.5 8.5
Marke ting L
3. Foresty and Logging 3.7 3.5 3.3 3.7 3.7
4. Fishing - 2.1 2.0 2.1 2.7 1.5 1.7
5. Mining and Quarrying - 2.2 2.2 2.1 - 2.3 2.0 1.7
6. Large-Scale Manufacturing 10.6 10.7 11.0 8.7 10.4 9.
7. Medium and‘Small-Scale 3.3 3.0 . 2.9 5 9 2.8 2.7
Manufacturing , :
8. Electricity .00 1.0 1.0 1.2 1.7 1.8
9. Water Supply 0.1 . 0.2 0.2 0.3
10. Construction 4.1 4.6 5.3 4.3 4.8 . 6.0
11. wholesale and Retail 13.9 14.4 15.1 13.0 13.5 13.8
Trade* : .
12. Restaurants and Hotels. 0.5 0.5 0.5 .6 0.5 .5
13. Transport and Storage 3.8 . 4.1 . 4.4 4.0
14. Communications 0.2 0.2 - 0.2 0.3 0.3 0.
15. Banking Institutions 0.6 0.6 0.6 0.7 0.8 1.0
16. Insurance 0.2 0.1 0.1 0.1 0.1 O.
17. Real Estate and 6.2 5.9 5.6 6.0 5.5 5.0
Business Services » o
18. 8001a1.Recreat}onal and 0.5 0.5 0.5 0.6 0.7 0.7

‘ Community Services »

197 Pers?nal'and Household 0.5 0.5 0.5 0.5 0.5 0.5
Services ,
20. Producers of Government 10.2 9.3 9.0 9.1 8.6

Total

100.0 100.0 100.0 100.0 100.0 100.0

* Inciudes import duty.

Source:- Central Bureau of Statistics, 1977, p.145.
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APPENDIX A.4 (b)

) GROSS’DOMESTIC PRODUCT BY INDUSTRIAL ORIGIN
- (at current market prices)

(per cent)

Industry _ 1969 1970 1971 1972 1973 1974

1. Agriculture and Livestock 28.6 28.5 30.5 31.5 34.2 35.7

‘2.. : ' . . .
Cocoa Production and 12.5 14.0 9.8 10.8 9.8 10.8
Marketing _ , , v

5 3.3 2.8 3.0 3.7 3.5

4 1.k 1.0 1.3 1.4 1.1

3. Foresty and Logging 3
1

5. Mining and Quarrying . = 2.0 1.7 1.6 : 2.3 2.3 2.2
8

4. Fishing

6. Large-Scale Manufacturing .8 " 8.1 - 8.0 8.0 8.9 8.1

7. Mcdium and Small-Scale’

Manufactur ing S 3.1 2.9 2.9 2.9 2.8 2.6

8. Electricity - 0.9 0.9 0.8 0.8 0.7 0.6
9. Water Supply o 0.1 0.1 0.1 0.1 0.1 .

10. Construction . 4.1 7 3.7 3.7 4.6

Lo Whotesale and Retall 140 147 16.1 13.7 14.1 14.6

12. Réstauranﬁs and Hotels 0.4 .5 0.5 0.5 0.5
13. Transport and Storage - 3.8 . 4.2 4.1 3.4 .

14. Communications 0.2 . 0.3 0.3 0.2 0.1
15. Banking Institutions 0.3 0.5 0.5 0.5 0.4 O.
16. Insurance = 0.2 0.1 0.1 0.1 0.1 0.

17. Real Estate and
Business Services

18. Social Recreational and

Community Services 0'6: 0.5 0'7_ 078 0.8 0.7

19. Personal and Household

. ] 0.5 0.5 0.5 0.5 0.5 0.4
Services S .
20. Prodgpers of Gove;nment 9.5 8.9 8.7 8.7 '7.1 7.1
Services .
Total ) 100.0 100.0'100;0 100.0 100.0 100.0

*  Includes import duty.

Source: Central Bureau of Statistics, 1977, p.l146.
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COCOA PURCHASING COMPANY LOANS APPROVED. AND

APPENDIX A.6

REPAYMENT CLASSIFIED BY PURPOSE
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(E 'oop)

Purposc Amount % S?OEZEal chaymént RESEZGZY
Redemption . £3,073.20 4 94 £587.44 19
Expansion 1168.55 | 5 32,15 19
Improvément | j0.00 o 1 | 32.88 110

Total £3,271.75 100 - £652.47 20

Source: CMB

Loans Department Accounts.



APPENDIX A.7

ADB AND NIB LOANS AS AT DECEMBER 1974

(#'000)
Sector/Projéct ADB NIB Total  © Of
J : ) v Total
Fishing 4,400.9 892.5 5,293.4 4.7
Livestock 4,013.3 2,366.4 6,379.7 5.7
Industrial Crops 12,967.9 -7,706.0  20,673.9  18.3
Food Crops ' 25,164.3  5,655.7  30,820.0  27.4
Agro Business 5,117.3 16,218.8  21,336.1 18.9
] 1) . 2 -
OFY (Statg Agricultural 18,920.0 _ 18,920.0, 16.8
Corporations) ‘
Cocoa Project . 2,903.1 - 2,903.1 2.6
Special Projects _ ‘ :
(Joint Venture) 6,366.2 6'366'2 5.6
Total

79,853.0"

32,839.4 112,692.4 100.0

Note: O0il palm and pineapple are classified under Industrial
'~ Crops, while rice and maize fall under Food Crops.

Source:

Loans and Advances Outstanding 31 December 1975.
of Ghana Annual Reports for various years.

Annual .

Reports for National Investment Bank (NIB) and
Agricultural Development Bank (ADB).

Bankv
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FEASIBILITY STUDY REPORT
PINEAPPLE PRODUCTION COMPANY

Introduction

Following a series of meetings,>corfespondences and
idiscussions that have taken place between representatives of the
Agricultural thelopmcnt pank and the Ghana Txport Company Ltd, it
has been agreed that a limited liability Company be formed as a
"joint venture by the two organiéations for the productioh,of'pine—
apples for both export and local consumptione The Agricultural
Develobment Bank was delegated‘to prepare a feasibility study
réport_for thé project for the consideration of participating
organisations\and'this report is an attempt to analyse fhe economic

and technica1 viébility of the project.

{

The Company

A company to be known as Pincapple Production'Company
Ltd will be incorporated with the Agricultural Devélopment Bank
and the Ghana Exporf Company as. shareholders. The proposed share4

holding will be as follows:

% Amount (&) -
Agricultural Development Bank . 60 340,260.00
Ghana Export Company Ltd 40 226,840.00

100  567,100.00

The Project

The project will involve the establishment of 500 acres

of pineapple farm at the Nsawam area in the Eastern Region of Ghana,

where previous harvests have indicated that the area will support a



good crop.> The establishment will be done over a period of three
years then after the fifth year, the whole project will be

reappraised to consider whether there is the need for expansion.

Growth Requirements of Pineapple

Pineapple can be grown commerciallybunder a wide range of
climatic conditions. The optimum rainfall for its cultivation is
~between 45-55 dnches per annum.  Fruiting is much delayed if grown
at high altitudes and cooler climates. The ideal conditions are
fairly even températures 55-90°F and a relative humidity of at least
70 per cent or much oVércast_weathcr. These conditions prcvail in

the Nsawam area.

The cayenne variety is by far the most important commercial

- variety and will therefore be grown in preference to the Queen, the

- Sugar Loaf and the Red Spanish. ‘
‘ Of'the three typeévof planting matetials, i.e. crowns,

suckers and slips, thc first two are preferred as they give uniform:

growth and fruiting. The availability bf planting material will

ho&ever have to be looked into carefully»whenlone is cdntémplatihg

large acreageé of pineapple.

' Marketing .

The local market consists of purchasés of fruits from
farmers by three‘caﬁneriesg Nsawam, Nkulenu and Economic Industries.
These thrée”canneries have a total capacity of 12,600 tons of pine-
apple per year, Nsawam cannery alone has a production capacity of
12,000 tons per year,,while:the other two canneries (especially

Nkulenu) have plans for expansion.

The Nsawam Cannery's capacity has: not been reached yet,’

getting an annual supply of only about 2,000 tons.
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Available figures on exports of fresh pineapple, canned
pineapple and pineapple juice from Ivory Coast to European Countries
and also figures 6n imports into Britain fresh and canned pineapples,
give the indication that there is a growing demand for pineépple on
the world market, especially in the Western World (sce Appendix 4a).
The Ghana Export Company can pos 8ibly oxp]oro the export market’ for
pineapples some more before one can say with any confidence the trend

at which the pineapple export.market is going.

Foreign Exchange Earnings

It is caLimatod that an acrc w111 ngld about 20 tons of
fresh fru1t per year and thercforc when all the 500 acres have been
establlshed, 10,000 tons of fresh fruit should be expected. The
local market including the canneries can take 50'per cent of the total
produce and the remaining 5,000 tons may be ekported to.the foreign

' ! /
market to carn some forecign cexchange for the country. ,

Current CIF value (London) for a ton of fresh plneapples
is put at £448 or ¢1, 148 40 (see Appendix 4b) The costs, i.e.
freight rate, cartons for packing and packaging and handiing chargcg,
is cﬁrréntly put at‘aboﬁt Z754 per ton. Therefore a profit of
#392.40 may bé made on each ton of fresh fruit exports. When the

20 per cent export bonus is added, the profit becomes higher;

From the estimated 5,000 tons of frecsh fruit to be
exported therefore, a total proflt of #1.92 mllllon in foreign

exchange w111 roll in.

Management

A Board of Directors representing the shareholders will
be responsible for the manégement.of the project. The Board would
formulate policies while the day to day administration of the project-

will be handled by a Farm Manager who will be an experienced
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agriculturist with a bias towards industrial crops plantation
management. There will also be an Assistant Farm Manager to assist
the Farm Manager, who will possess a certificate or diploma from a

recognised agricultural institution in the country or elsewhere.

Financial Appraisal

Capital Requirements

The total capital investment requirement for
the prdject involving the development ofVSOO acres
'ipf pineapple is estimated at ¢l,701,29b.00 spread

over three years as indicated in Appendix 1.

Financing Plan

On the basis of 1:2 equity/loan base, it is
proposed that ¢567,100.00 be raised as equity and
#1,134,200.00 as léan capital to be spread over a
period of three years. The loan portion should

be provided by the Agricultural Development Bank.

Pricing and Revenue

A prodhcér price of ¢40.00 per ton is offered
by the local cénneries. However, an average-sized
pineapple fruit (21/2 to 4 1bs) may be sold at
20 pesewas and at this rate, revenue will rise from -
¢360,000.00 in the second year to ¢1.2 million in
the fourth and subsequent yearé when all the 500

acres would have been established (see Schedule 12).

Profitability

- The project starts showing some profits duringbthe third

year when a constant profit of about ¢740,000.00 will'start coming in.
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Conclusion and Summary

Three major problems involved with large. scale pineapple

cultivation in Ghana are as follows:

(1) Pincapple production is a labour intensive
business. The work involved in its
cultivation is arduous and therefore labour ’

is not Very easy to come by for pineapple

 cultivation.

(2) The question of availability of planting
material for large acreages is also a problem.
It is not easy to obtain crowns and suckers

to plant big acreages.

(3) Market avenues, especially the overseas )
market, should be explored a bit more. Even
though there is an apparent market ovefseas
for fresh’piheapples, serious contacts should

be established.

In spite of the above problems, pineapple production.cén
‘be a very lucrative concern and the proposed Pineapple Production
Company may be a start for breaking new ground in large scale pine-

_ apple-production in Ghana.

Recommendations

(1) a coﬁpany to be khown as the Pineapple Production
l‘ Company should be incorporated with the Agricultural
Development Bank and the Ghana Export Company as |
shareholders. The Company is to start and maintain
a 500 acre pineapple farm to pfoduce fresh fruits

for the local and export market.



(2)

(3)

(4)

(5)
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The following share capitals should be

provided by the two establishments:

Agricultural Development Bank ¢340,260.00
Ghana Export Company Ltd 226,840.00

¢567,100.00

The Agricultural Development Bank may.gfant

a loan of #1,134,200.00 to the Cempany at

an interest rate of 81/2 per cent per annum.

The loan should be repaid over 5 'ycars

including ‘a 3-~year moratorium on both

‘prindipal and interest.

All other lending conditions of the Agricultural

Development Bank should also apply. ‘
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. APPENDIX 4a

IMPORTS OF FRESH PINEAPPLE AND PINEAPPLE PRODUCTS INTO BRITAIN

(Tons)
Year . Fresh Pinéapplei : Canﬁed.Pinéapplg
1970 4,576 | 30,460
1972 - 4,773 - 28,398
1973 5,376 ’ . 30,397

EXPORT OF FRESH PINEAPPLE AND PINEAPPLE PRODUCTS
FROM IVORY COAST

(Tons)'
Canned Pincapple ' Fresh
Year . : : . . . »
4 Pineapples Juice - Pineapples
1970 26,800 . 12,300 17,200
1971 25,800 13,100 19,400

1972 44,200 - : 12,800 - 37,400

Source: Fruit Intelligence, Commonwealth Secretariat,
September 1973.

APPENDIX 4b

CIF (DDNDON)‘PRICE PER FRESH FRUIT PINEAPPLE

(Pence - p)
Range ’ - Average
‘Ghana - 60-110 p 80 p
Kenya 40- 75 p 55 p
Ivory Coast 35- 65 p - 50 p
‘South Africa - 31- 41 'p 35 p

" -Source: Broome & Greene (London) Ltd,
February 1975.



LAND DEVELOPMENT

Acreage - 500 Acres

Land clearing - ¢2.00 per acre
12.5 miles of access road

Land acquisition expenses, i.e. drinks,
surveying fees, soil tests, ete.

Miscellaneous infrastructure

COST OF ESTABLISHING ONE ACRE OF PINEAPPLE

Linihg and pegging - 8 mandays at #2.00 per manday

Cleaning of planting material - 7 mandays
~at ¢2.00 per manday

Carrying of planting materlal - 9 mandays
at ¢2.00 per manday

Dlgglng of Holes = 14 mahdays at ¢2.00 per.manday

Filling holes with plants - 7 mandays at ¢2 00
per manday.

" Planting - 14 mandays at ¢2 00- per manday

Transportation of suckers

144

:SCHEDULE 1

7100, 000. 00

25,000. 00

12,500.00
5, 000. 00

£142,500.00

SCHEDULE 2

4

l16.00

14.00

18.00

1 28.00

14.00

28.00

30.00

£148. 00
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COST OF PLANTING MATERIAL
Year 1  Year 2 Year 3 = Total
Acreage ‘ 150 150 200 500
¢ ¢ ¢ ¢
15,000 plants needéd to plant
one acre - 100 plants cost
- . ¢4.00, therefore ¢£600.00 .
needed. for one acre 90,000 90,000 120,000 -

90, 000 90,000 120,000 300, 000

SCHEDULE 4
MACHINERY o ‘
3 tractors with implements at ¢15,000.00 each '¢45,000.00
1 land rover at ¢16,000.00 . , 16, 000.00
2 7-tonner trucks at ¢25,000.00 each ~ 50, 000.00
3 weighing scales at ¢3,000.00 each o 9,000.00
2 Peugeot 404‘pick—ups_at £8,000.00 each 16,000.00
Z136,000.00
SCHEDULE 5
"BUILDINGS
1 10-room office block : ' . 25,000.00
2 stofage sheds : - - : 10, 000. 00

Z35,000.00



W kW

125
250
50
250
50
250
25

- 250

65

OFFICE EQUIPMENT

typewriters at ¢500.00 cach
steel vault ™
set office furniture

steel cabinets

TOOLS

mattocks at ¢8.00 each
hoes at ¢2.50 each
pick axes at ¢10.00.each'

pairs of hand gloves at ¢7.00 each’

shovels at ¢9.00'each

pairs of farm boots atv¢20.00 each

reaction tanks and applicators at

Z200.00 per set

pairs of eye protective goggles at.

Z4.00 each: :
head pans at ¢10.00 each

approximately
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#1,500.00
1,000.00
2,500.00

600.00

¢5, 600.00

SCHEDULE 7

G

¢1,000. 00
625.00
500.00

1,750.00
450.00
5,000. 00

5,000. 00

1,000.00
650.00
¢15,975.00

¢16,000.00
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. SCHEDULE 8 -

RUNNING COSTS OF LANDROVER PER YEAR

1t iy asyumed that Landrover will do 2,000 wiles cach month.

‘Fuel at iO'miies/gallonvat ¢1.20 per gallon - ‘ #2,880.00

12 engiuo oil.chqnges at ¢4L50 per change - . 54.00
Greasing at ¢1.50 pér month | o 18;00
Iubrication -~ 4 gear boxes and axil oi1 change s v 24. 00
at ¢6.00 per change . ‘ , .

Repairs - 5% original valuc . 800. 00
Insurance and registration ’ : 700.00
‘Miscellaneous expenses e ~ 900.00
¢4,676.00

Say : Z4,700.00

SCHEDULE 9

RUNNING COSTS OF PEUGEOT PICK-UP PER YEAR ,.

It is assumed that the Pick-up will do 3,000 miles each month.

Fuel at 25 miles/éallon at'¢l.20 per galion . £1,728.00
Greasing at ¢1.50 per month : ' ' 18.00
'12 0il changes at ¢4.50 per change ' , 54. 00

Lubrication - 4 gear boxes and axil oil changes at
?5.00 per change . . V4OQ'OO
Repairs - S% of ‘initial value-insurance | : . _ 450. 00
Miscellaneoﬁsvexpenses - o . : ’ 200.00
¢2,870.00

Therefore for 2 Pick-ups | - ¢5,740.00



RUNNING COST OF TRUCK PER YEAR
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. SCHEDULE 10

IC the truck does 3,600 miley a month and fucl consumption‘

is 20 milcs/gdllon, the following running costs arc cstimatced.

Cost of diesel oil at 80 p/gallon
Lubrication ~ twice a month at ¢6.00 each
Maintenance and repairs

Insurance

Therefore for 2 trucks

RUNNING COST OF TRACTOR PER YEAR

Fuel consumption per hour is 2.2 gallons at

80 p/gallon working 5 hours a day and 5 days
in the week

Lubricants - 6 oil changes at 2 gallons per
change : 4 '

Greasing - 24 1lbs at 47 p/112 lbs
I‘n surance

Maintenance and repairs

- Therefore for 3 tractors

¢1,728.00
144. 00
1,730.00
600. 00

¢4,202.00
?8,404.00

SCHEDULE 11

¢2,112.00
40.00

10.00 .
©200. 00
1,050.00

£3,412.00

¢1o;236.oo



ESTIMATED YIELD

1 aére is eXpectéd to yield about 12,000 fruits, therefore

from 500 acreé'6,000,000 fruits are expected.

Estimated Revenue

If cach fruit will sell at 20 p then 6,000,000 fruits will

give ¢1,200,000.00.

" DEPRECIATION
Machinery and trucks ' 20% of ¢136,000
Buildings - - ©710% of ¢ 35,000
Office equipment . 20% of ¢ - 5,600
Capital farm equipment 30% of ¢ 16,000

Land and land development. ' 10%

of 142,500

149

- SCHEDULE 12

¢27,200.00 -
3,500. 00
1,120.00

4,800.00 -

'14,250.00

750,870.00

SCHEDULE 13

4
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NON CAPITAL FARM INPUTS

3,750 bags of fertiliser at ¢3.00 cach
1,500 cutlasses at ¢3.00 each
300 tins of calcium carbide at ¢8.00 each

315 drums of pesticides at £30.00 each

- WORKING CAPITAL

151

¢11,250. 00
- 4,500.00
24,000.00

9,450.00

£49,200.00

 SCHEDULE 16

’

Salaries and Wageé 116,990 208,450
Social Security . 14,620 26,060
Non-Capital Farm Inpﬁts g 49,200 49,200
Land Rent . . 2,500 2,500
Stationery and Postage 1,500 1,500

Running Costs of Vehicles 18,844 18,844
Running Costs of Tractors . 10,236 10,236

Maintenance of Buildings 750 750

209,990
26,250
49,200

2,500

1,500 -

18,844
10,236

750 -

211,440 212,890
26,430 26,610

2,500 2,500
1,50c 1,500

18,844 18,844
10,236 10,236
750 750

214,640 317,540

319,270

271,700 273,330




APPENDIX B.2

MAIZE PROJECT - DETAILED FINANCIAL COST-BENEFIT ANALYSIS

The descriptive partibf this report has been left out since

it follows more or less the same format as depicted in Appendix B.l(a).

I\ppcndix 1

Financial Analysis

Investment . o ’ . » . Year 1 Year 2 Year 3 Year 4
Ekisting Capital Investment (Sch.l) 23,820 - - -
Proposed " " (Sch.1) 40,140 - - -
Total " " ‘ 63,960 - = -
Working Capital (Sch.2) 29,860 23,260 23,260 23,260
Total Investment . 93,820 23,260 23,260 23,260
‘Cumulative Investment | ~.93,820 117,080 140,340 163,600
Funds Ploughed Back o - 23,260 23,260 23,260
Cuﬁulative Ploughed Back ’ - 23,260 46,520 69,780
Borrower's Contribution (Sch.3) 23,820 - ,’- A -

| Required Loan ‘ | - 70;000 - - -
Cumulative Required Loan : : ‘ ‘70,000 70,000 70,000 70,000

Proforma Profit/Loss Statement

Direct Production Cost (Sch.4)
Maize ' o 10,260 10,260 10,260 10,260

Indirect Production Cost (Sch.5)

Salaries and Wages ‘ : - 8,580 8,580 8,580 8,580
Maintehance of ‘Machinery & Equipment 1,196 1,495 1,794 . 2,093
Land Rent R L 300 300 300 300
Fuel and Lubricant | 1,120 1,120 1,120 1,120
Insurance and Licensing ‘- ' 640 640 640 640

Contingency : 7,764 865 566 267



Interest | | 4,200
Commitment Fee ' 700
Depreciation ‘ 7,751
Total - ’ >32,251
Total Prpdﬁction Cost N 42,511
'CumulativéAProduction>Cost - 42,511

Production Volume (Sch.6)

Maize : . . 2,400

Revenue (Sch.7)

Maize o 62,400
Gross Income ' : o 62,400
Cumulative Income v o 62,400
Net Income After Deduction of )
Production Cost ' 19,889
Cumulative Net Income ’ 19,889
Return on Investment (%) " , -
Pay-Back Period (Years) ' ' -
Cash Flow
Net Income o N 19,889
. Depreciation . 7,751
Net Cash.Flow v ' . 27,640
Cumulative Cash Flow - : 27,640
Sources and Uses of Funds
" Funds Ploughed. Back o . -
‘Borrower's Contribution ' 23,820
Required Loan ' 70,000
Total Available Resource : 93,820
Required Ihvestment ,' : ‘ - 93,820
Income and Loan Repayment
Income
Gross Sales and Income . 62,400

7,751
20,751
31,011
- 73,522

2,400

62,400
62,400
124,800

31,389

51,278

44.17:

1.73

31,389

7,751
39,140
66,780

23,260

23,260
23,260

62,400

7,751
20,751
31,011

104,533

2,400

62,400

62,400
188,200

31,389

82,667
59.32

1.31

31,389
7,751
39,140
105,920

23,260

23,260
23,260

62,400
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7,751
20,751
31,011

135,544

2,400

62,400
62,400
250,600

31,389

114,056
70.14
1.12

31,389
- 7,751
39,140
145,060

23,260

23,260
23,260

62,400



Less Commitment Fee

Borrower's Contribution of
Working Capital

Net Sales’Income

Loan Repayment

Interest

wdrking Capital Portion of Loan

Capital Investment Portion of Loan

Total Repayment

Ending Cash Balance

700

61,700

4,200

8,954
10,035
23,189
38,511

62,400

8,953
10,035
18,9488

43,412

62,400

8,953
10,035

18,988

43,412

-62}4OQ'

3,000
10,035
13,035



Capital Investment

Existing Capital Investment

1 Tractor (Zector)

1 Trailer

hedule 1

Sc

£

Tractor Implements (plough, harrow, slasher, cultivator, etc)

2 Maize Shellers
1l Planter

°1 Tractor Mounted Sprayer -

Farm Shed

Proposed Capital Investment

David Brown L1210 Tractor
Heavy Duty Disc ‘Plough
Heavy Duty Harrow

Lister Drying Machine
Lister Oil Fired Heater

 BAuxiliary Alternation

o T = S I

Corn Mill with Motor

Cost of constructing the building for the drier

‘Weighing Scale

Working Capital

(i) Total Production Cost
(ii) Less (a) Interest
" (b) Commitment Fee
(c) "Depreciation
(iii) working Capital = (i-(a+b+c)

‘Cumulative Working Capital -

Year 1

Year 2

¢

¢

- B¢

Year 3

2,000
900
1,500
1,600
2,120
3,100
2,600

23,820

8,888
1,290
1,115
7,670
1,700

1,950

1,129
15,000
1,400

40,140

hedule 2

42,511

4,200

700

7,751

29,860
29,860

31,011

7,751

23,260
53,120

31,011

7,751

23,260
76,380

Year 4

31,011

7,751

23,260
99,640



Borrower's Contribution

Existing Capital Investment

Direct Production Cost

300 Acres Maize

1 Acre
Seed Maize 20 lbs/Acre at 10p/1b Z2.00
- Fertiliser: 2 bags (compound)/Acre . 5.60
' at ¢2.80/bag R
1 bag SA/Acre at 2.00
#2.00/bag ‘
Transportation of Fertiliscr 40p/bag 1.20
Herbicides 1 packet (4 kilos)/5 Acres 8.40
‘at g42.00/packet .
Harvesting 4 MandayS/Acre at ¢2.00/manday 8.00
" Dehusking #3.00/Acre 3.00
Handling Charges ¢4.00/Acre 4.00
Total 5 ¢34.20

‘Indirect Production Cost

- salaries and Wages

Farm Manager's Allowance £80.00/Month for 1 Year

Farm Assistant ¢£70.00/month

1
1
2 Tractor Operators £70.00/month
1 HeadfLaboqfer’¢65.00/month

6

Permanent Labourers at ¢60.00/month

"Total_

schedule 3

Schedule 4

300 Acres

£600.00 .

' 1,680.00

600.00
360.00
2,520.00

2,400.00
900.00
1,200.00

#10,260.00

: Schedulé 5

£ 960.00
840.00
1,680.00
780.00
4,320.00

#8,580. 00



Maintenance of Farm Machinery & Equipment

Schedulce

5 (contd.)

Year 1 Year 2 Year 3 Year 4

Maintenonece at (4%, 5%, 6%, 7% cout

1 Lo
of Machinery and Equipment) 196

Land Rent
£300.00/Annum

ruel and Iuﬂvricnﬁ&h

1 Gallon of Fuel to Plough and Harrow
2 Acres at 80p/gallon .. 300 Acres

Allow ¢300.00-for_Carting and Shelling
Allow £100.00 Fuel for Drying
- Allow £2.00/Acre for Tubricant

Insurance and Licensing

Comprehensive Insurance for 2 Tractors

Licensing of 1 Tractor

Depreciation

Farm Machinery & Equipment 20% of ¢29,955.00
Farmished and Drying House - 10%

Production Volume

Maiée : 1 Acre

Estimated Yield/Acre 8 Bags (220lbs ea.) 8

Revenue

1 Bag of Seed Maize Sells at ¢£30.00 6 Bags/Acre
Z180/Acre
2 Bags/Acre Discard at ¢14.00/bag '

1,495 1,7

94 2,093

¢ 300.00

120.00

'300.00
100.00
600.00

?1,120.00

" 600.00

40.00

2640.00

#5,191.00
1,760.00

#7,751.00

Schedule 6

300 Acres

2,

400

Schedule 7

300 Acres

£54,000
8,400

262,400



January-March -

Disbursement Schedule

Land Rent

Salarics

.. Tractor and Impléments

April-June -

July~-September -

Oct.-December -

Construction of Builidng for Drier

Insurance -

Salaries

Fuel

Seed Maize
Fertiliser (Compound)
Transportation

Herbicide

Salaries
Fertiliser (Sa)
Transportation
Corn Mill
Weigh Scale

Drier and its Auxiliaries

Salaries
Fuel _
Harvesting and Dehusking

Handling Charges '

‘Maintenance

Fuel for Driving

Contingency'

Agpendix 2
/4

300.00
2,145.00
11,303.00
15,000.00
640.00

29,388.00

2,145.00
510.00
600. 00

1,680.00"

240.00

2,520.00

7,695.00

2,145.00
600.00

£ 120.00
1,127.00
1,400.00
11,320.00

16,712.00

2,145.00
510. 00
3,300.00
1,200.00
1,196.00
100. 00

8,451.00
7,754.00

70,000.00



October~December,
Octobcr—December,
October-December,
October-December,

Octobor-Decomber,

Total

1975

1976

1977

1978

1979

Repayment

Schedule*

159

Appendix 3

#16,500.00
16,500.00
16,500.00
16,500.00
16,500.00

#81,000.00

*  Excluding interest (includes balancé of first loan).
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ATPPENDTX D.1

DIVISIONS OF VALUES OF UNCERTATN VARTARLES AND
THETR ASSIGNED PRORABILTTY DISTRINITIONS
(PINFAPPLE PROJECT)

i . Range of Year 1 Values Mcan of llan§e
Variable (in Cedis) (in Cedis) Group No. Probability Distribution

1. Cost of Establislment 19980 - 22200 (-10% of base [ig.) 21090

1 .10
*22200 - 24420 (+10%) ’ 23310 2 .40
I 24420 - 26640 (110%) ’ 2005140 i} A1)
20640 = 28000 (+10%) 27750 4 S0
28860 - 31080 (4170%) . 29970 5 .05
2. Planting Material 81000 = 90000 (-10%) . 85500 -1 .05
*90000 ~ 99000 (+10%) 94500 2 50
99000 ~ 108000 (+10%) 103500 3 .30
108000 - 117000 (+10%) 112500 . 4 .10
117000 -~ 126000 (+10%) 121500 5 .05
3. Farm Maintenance 3375 - 3750 (-10%) 1562.5 1 .01
. : *3750 - 4125 (410%) . 3937.5 2 A2
4125 ~ A500 {(110%) 4312, 1 A2 \ ‘.
4500 - 4875 (410%) 46817.5 4 .25 .
4875 - 5280 (+10%) . - 5077.5 5 .50
4. Fertilisers ’ 3375 - 3750 (~10%) 3562.5 1 .00
*3750 - 4125 (+10%) : 1937.5 2 .60
4125 ~ ‘4500 (410%) 4312.5 k] L0
4500 - 4875 (+10%) ’ 4687.5 4 .15
4875 - 5250 (+10%) . 5062.6 5 .20
S.. llarvesting Cost*# 3780 - 4200 (-10%) 31990 1 .01
. L %1200 ~ 4620 (110%) 4410 2 JA2
4620 - 5040 (+10%) 4930 3 .12
5040 - 5460 (+10%) 5250 4 .25
5460 ~ 5880 (+10%) 5670 5 . .50
6. Salaries and Wages 105291 ~ 116990 (-10%) 111140.5 I .00
+*116990 - 128689 (+10%) . 122839.5 2 .10
128689 - 140388 (+10%) 134538.5 3 .20
140388 ~ 152087 (+10%) 146237.5 4 .30
152087 - 163786 (+1.0%) 157936.5 -5 .40
7. Flower Induction 6750 = 7500 (~10%) : 7125 1 .05
. *7500 - 8250 (+10%) . R YA 2 LA0°
8250 - 9000 (+10%) . 8625 3 .30
9000 - 9750 (+10%) 9375 4 .. 20
9750 - 10500 (+10%) © 10125 5 .05
8. Running Costs of Vehicle 16960 - 18844 (-10%) 17902 1 .10
*18844 - 20728 {+10%) : 19786 2 .15
20728 ~ 22612 (+10%) 21670 3 .15
22612 - 24496 (+10%) 23554 4 .40
24496 - 26380 (+10%) . 25438 5 .20
9. Running Costs of Tractor 9212 - 10236 (-10%) 9724 1 .10
o *10236 ~ 11260 (+10%) 10748 2 .15
11260 -~ 12284 (+10%) ’ 11772 3 .15
12284 - 13308 (+10%) 12796 4 .40
13308 - 14332 (+10%) . 13820 S .20°
10. Yield/Acre*** . 8400 - 9600 (-10%) : 9000 -1 .35
9600 - 10800 (-10%) ~ 15000 2 .30
10800 - 12000 (-10%) ' 11400 3 .15
*12000 - 13200 (+10%) 12600 4 .15
13200 - 14400 (+10%) . 13800 5 .05
11. Price/Fruit 0.18 = 0.20 (-10%) . 0.19 1 .15
*0.20 ~ 0.22 (+10%) . 0.21 2 -40
0.22 - 0.24 (+10%) . 0.23 3 .30
0.24 -° 0.26 (+10%) . 0.25 4 .10
0.26 -~ 0.28 (+10%) ’ 0.27 5 .05
* npase figure of value. Note: Rangen are also asusigned to values in subnequent yeara in the oame manner.,

** Range of values. start from Year 2 since there is no harvesting in Year 1.

*** Range of values start from Year 2 when harvesting is started.




APPENDIX D.2

'FLOW CHART FOR PROBABILITY ANALYSIS

Pseudo-random
' Number s
Sub-Routine

ROI, NPV, IRR
Sub-Routine

Curve Smoothing
Routine

" Histogram
Routine

(MONTE CARLO SIMULATION)

INPUT DATA

\L £ -
Select Random Values of ‘\\\\

Uncertain Variables and
Certain Variables

b«

Calculate Cash Flow
3

Is this Last Year?

Cycle Year

No
¥

Calculate ROI, NPV, IRR

¥

_Build Up Output Arrays

s

¥

Calculate Cumulative
Probability Curves
for ROI, NPV and' IRR

¥

Last Simulation
(Required No. of Runs)

¥

Print Histograms

¥

Calculate Means,
Standard Deviations
and Variance

Simulation Loop

E
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APPENDIX D.3
(a) THE MONTE CARLO SIMULATION PROGRAM
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APPENDIX D.3 (cont.) .

(b) USER DOCUMENTATION
FOR SIMULATION ON DEC 14

(Monte Carlo Simulation for Probability Analysis)

There are seven programs involved in each simulation and

these must be run in sequence as shown in Figure 1.

FIGURE 1
_ SIM ,
*’/,,,/,/~”/f‘- 4 \\\\\\\\5~\\\\9
ROI® » NPV IRR
¥ ¥ 4

ROIPLOT NPVPLOT IRRPLOT ) /

‘The programs are described separately:

(1) siM

This program carries out the simulation: it asks a series
. of questions which allow the person running it to vary the number of
years, number of simulations, printing of details and the starting

value for the random number generator, e.g. (computer output underlined).

NOW MANY DIFFERENT SIMULATIONS OF THE SAME CONDITIONS? 50

HOW MANY YEARS DO YOU WANT EACH SIMULATION TO RUN FOR? 5

PLEASE TYPE A NUMBER TO START THE RANDOM NUMBER GENERATOR 77.77

DO YOU WANT THE DETAILS PRINTED? NO

To run this program on the DEC1@ type .EXECUTE SIM
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(2) ROI, NPV, IRR

These programs prepare the results from the simulation (SIM)'
for plotting and compile statistics [mean, standard deviation and
variance]. Th@ statistics are pfinted on the line printer; example

of running ROI.

EXECUTE ROI

PLEASE TYPE A FIVE CHARACTER ID‘FOR.THE PLOT -

" SIM I

This ID (identification) is written on both the plot and the statistic

shect to identify them.

(3) NPVPLOT, ROIPLOT, IRRPLOT

These programs produce the plots (i.e. IRRPLOT produces a
cumulative probability curve and a frequency plot of IRR found in the

simulation) .

To execute one of these programs, e.g. IRRPLOT, type:

EXECUTE /F1f IRRPLOT, AXIS, SYS:DAPLOT/SEA

The plot will be placed in a file IRR.PLT and can be plotted by

typing:

PLOT IRR.PLT
or if you log off the plot(s) will all be sent to the plotter

automatically.
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EXAMPLE vif you wanted a simulation of 50 and only the IRR.and NPV

plots (cdmputer output underlined) :

.EXECUTE SIM

" HOW MANY DIFFERENT SIMULATIONS OF THE SAME CONDITIONS? 50

HOW MANY YEARS DO YOU WANT EACH SIMULATION TO RUN FOR? 5

PLEASE TYPE A NUMBER TO START THE RANDOM NUMBER GENERATOR 65

DO 'YOU WANT 11115 DETAILS PRINTED? YES

.EXECUTE IRR

PLEASE TYPE A FIVE CHARACTER ID FOR THE PLOT
SMALL
.EXECUTE /F1f IRRPLOT, AXIS, SYS:DPPLOT/SEA

.EXECUTE NPV

PLEASE TYPE A FIVE CHARACTER ID FOR THE PLOT
S SIM.

.EXECUTE /F1@ NPVPLOT, AXIS, SYS:DPPLOT/SEA

Note:

. If the same value iSVUSed to start the random number generatorvinvv
SIM, then the simulationswill be the same, i.e. the random number
generator will always produce an identical set of random numbers

if the same starting value is used.

. To run the maize simulation, do everything the same except that all

'progfam names begin with an 'M', e.g. MSIM, MIRR, MIRRPLOT.

. If ybu réplyv'YES'\to the printing details question in program SIM,
~then the values of all the uncertain variables and the IRR, NPV and
ROI values for each year of the simulation are printed. You should

only do this for small numbers of simulations.




Chances that Rate wiil

2

be Achieved

APPENDIX D.4

EXAMPLE OF A SIMULATION. LOOP

PROBABILITY VALUES
FOR
SIGNIFICANT FACTORS:

SELECT-AT RANDOM-SETS
OF THESE FACTORS ACCORDING
TO THE CHANCES THEY HAVE
‘OF TURNING UP IN THE
FUTURE.

'DETBRMINE RATE OF‘RETURN.
FOR EACH COMBINATION

REPEAT PROCESS TO GIVE A
CLEAR PORTRAYAL OF :
"INVESTMENT RISK
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Achieved<

Chances that
Value will be-

Range of Values

Salaries

Fertiliser Price

\ SN

Cost of Labour

Productioh:Volume _

Each 51gn1flcant factor

- will have its own dlstrlbutlon
which will combine in a main

distribution.

Rate of Return

Expected value

= highest point of curve.
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APPENDIX E.3
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CUMULATIVE PROBABILITY DISTRIBUTIONS,OF IRR (PINEAPPLE PROJECT)

AT DIFFERENT LEVELS OF SIMULATION

a) 50 simulations
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APPENDIX E.3 (cont.)
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APPENDIX E.4
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CUMULATIVE PROBABILITY DISTRIBUTIONS OF NPV (MAIZE PROJECT)

AT DIFFERENT LEVELS OF SIMULATION

a) 50 simulations
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APPENDIX E .4 (cont.)
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