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ABSTRACT 

The main theme of this theslS is the evaluation of the effects 

of alternative agricultural pricing policies on the economies 

of developing countries wlth, particular reference to cocoa 

pricing in Ghana. Whereas earlier studies of this nature nave 
IY 

concentrated on· the agricultural sector only, this study 

at tmpts to evaluate the econpmic lmpact of such policies in a 

macro perspective. Towards this end, a macroeconometric model 

is constructed for -- the Ghanaian economy. A simulation 

'technique is then used t'a evaluate the global effects of the 

policies. The importance of smuggling in the cocoa 'sector was 

also incorporated into the analysis. 

As expected, the findings indicate that an increase in the 
c 

cocoa producer priee leads to a llOsitive and sfgnificant supply , ' 

response in this sector. The resultant increase in in<;:.ome helps 

to stimulate act'iv i ty in other important sectors. of the 

econpmy. Moreover, the expanded import capacity brought about 
1 

by increased cocoa exports also 'êontributes to the expansi,on of 

value added in other sectors. In or-der for the government to 

avoid excessive tax revenue loss due to increased producer 

pr ices, . the st udy recornrnends changes in the exchange ~ rat e 

policy. 
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RESUME 

Cette étude porte sur l"év'àluation des effets que des 

pol i tiques al ternati ves de prix dans le secteur agricole ont 

sur les économies des pays en voie de dévéloppement, tout en 

met tant l' accen t su r la déterminat ion du pr lx de cacao au 

Ghana. Tandis que les études antérieures du même genre ont mis 

l'emphase sur le secteur agr icole, la pré~n te étude cherche à 

évaluer l'impact de ces poli tiques dans une perspective 

macroéc,onomique. À cette fin, nous proposons un modèle 

mac roéconomet r ique de l' économi e ghanéenne. Une technique de 

simulation n0\-Js permet par la sui te d' éval\:ler les effets 
o 
globaux de ces poli tiques. Le rôle de la contrebande dans la 

détermination des prix agricole fait aussi parti de l'analyse. 

Comme prévu, les résul tats empi r iques démontrent qu 1 une 

hausse dans le prix offert aux producteurs de cacao aménera une 

hausse significative dans la quantité offerte de ce produit. 

Cette dernière se traduit en une augmentâtion du revenu dans ce 
• 1 

- 1 

secteur qui à son tour sert à stimuler les activités 

économiques dans d'autre secteurs importants de l'économie. En 

plus, l'expansion de la capaci té dl impor ta t ion dûe à 

l'augmentation 'du prix de cacao contribue à l'expansion de la 

valeur ajoutée dans d'autres secteurs. Cette dissertation 

propose que le gouvernement fasse des changements dans sa 
o 
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politique de taux de change afin d'éviter une perte excessive 

de revenu d'impôt provoquée par la hausse du prix de ~acao. 
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PREFACE 

In ~ecent years there has been much concern among economists as 

weIl as politicians about the rapid decline in agricultural 

product ion in developing count ries. Since ag r icul ture is the 

major economic activity in these countries, the fall in 

production in this sector has lead to slow econornic growth, 

high rates of unemployrnent and greater dependence on foreign 

d" aide Agriculture also accounts for a high percentage of 

developing country exports, and hence i ts decli ne fi-as 

çontributed ta shortages of foreign exchange and unfavourable 

balance of payrnents situations in these countries. "As a result, 

manufactur ing indus tr ies, which rely heavily on imported 

inputs, have also suffered a· setback. t. 
,;i 

Several factors have contr ibuted to this rapid decline, 

including drought, lack of adequate incentives and adverse 

pricing policies. This study focuses on the impact' of pricing 

policies on the economies of ,developing countries. Much 

reseq,rch has pointed to the existence of extensive inter ference 

by gO~,ernments in the agricultural sectors of developing 

countries which has turned .the dornestic terms of trade against 

\ agr icul tu re, wi th adver se effe'cts on econornic developmen t, 

ecoçornic efficiency and incorne distribution. ~rguments such as 

the existence of an optimal tax, stabilization of producer 

- xi i i -



o 

o 

priees and farmers 1 incornes and redistributlon of incorne have 

~ been used to justify the tax on agriculture. 

Many studies have shown, however, that the pricing 

policies have not 'often achieved what i s expected of thern. 

Fluctuations in farrners 1 incarnes still exist, and for small 

producing countries, where the opt irnal tax argument does not 

hold, there is still evidence of heavy taxation. Other studles 

have ind1cated that income distribution in fact has been made 

worse by these policies. 

previous studies of agr icultural pr icing policiès have 

been conducted wi thin the frarnework of partial equilibr ium 

analysis and they have centred on estimating the welfare 

effects of these policies in terrns of producers' and consurners' 

surplus. These studies are useful in that they draw attention 

to pricing policies in the agricultural sectors, 'but because 

they are confined to the agricultural sectors, , they are not 

capable of rneasuring the global impact of such policies. Given 

the existence of of extensive linkages between agriculture and~ 

the rest of the econorny in developing countrles, it will be 
. 

useful for policy purposes to have sorne indica t ion as co the 

impact of pricing policies in the' agricultural sector on the 

rest of the economy. This is the focus of the dissertation. 

Cocoa pricing in Ghana is used as a case study because 

past" studies have pointed heavy taxation in the cocoa 

sector. Furthermore, since cocoa is the major cash crop in 

Ghana, the linkages between this s'ector and the rest of the 

- xiv -
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economy are likely to be significant. A macroeconometric model 

is constructed . for the Ghanaian economy and used in policy 

simulations to eva1uate the impact of alternative cocoa pricing 

polic.ies. The coco a sector is treated separa tely, and 

considération is given to the significant role p1ayed by 

smuggling. This phenomenon has been ignored in most past 
t.. 

studies of this nature. 

The thesis starts. in Chapter 1 by a discussion of the role 

of agriculture in the economic development of LDC's followed by 

a review of past literatute on agricu1tural pricing policies in 

developing count ries. A discussion qf the economic per forrnance 

of Ghana from 1956 to 1981 is then given, with special emphasis 

on th~~role of the cocoa sector. Possible linkages between the 

cocoa sectot and the rest of the economy are also discussed. 

Chapter 2 discusses data handling and sources ~s weIl as 

Q the estimation rnethods used in cne study. In Chapter 3 an 

econometric model, consi:sting of supply,· demand, export priee 

and smuggling relationships, together wi th several ident i ties 

to· determine quantities suéh as the eocoa tax per tonne and the 

coeoa export revenue, is constructed for the coeoa sector. A 

histor ical simulation is also conducted in this chapter to 

determine the tracking ability of the eocoa sector mode!. 

Chapter 4 per forros pol iey simula tions under diffe rent cocoa 

producer price and exchange rate regimes •. 

Chapters 5 and 6 dealwith the macroeconorny of Ghana. The 

economy is divided into six sectors namely, the cocoa sector, 

- xv -
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which is discussed in Chapters 3 and 4, the production sector, 

the aggregate demand sector, the.foregn trade sector, money and 

pr ices and employment. After his tor ical simulations are 

performed to determine the model's tracking ability, the model 

is used in Chapter 6 for policy exper iments. 'Finally, Chapter 7 

provides a summary of the findings and policy implications of 

the study. 

• 

G 
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DEFINITION OF VARIABLES 

BOT = Balance of trade (~mil) 

BR = Bank reserves (~mil) 

CD = Domestic consumption of cocoa ('000 tonnes) 

CFt = CFA francs per dollar 

CIN = Real Change in Inventories (~mil) 

crs = change in world stock of cocoa ('000 t9nnes) 

CPI = Ghanaian consumer price Index 

CPIT = Togolese consumer price index 

CPIV 

Cu 

CXO 

CXS 

ER 

ERC 

FAN 

FOL 

FOR 

FR 

GDP 

GFI 

= Consumer Price index of the Ivory Coast 

= Ratio of Currency te Money Supply (%) 

~ = Official experts of cocoa ('000 tonnes) 

= Quantity of Cocoa Smuggled ('000 tonnes) 

= Exchange rate (~/$) 

= Exchange rate (~/S) 

= Net fereign assets (~mil) 

= Other for~ign liabilities (~mil) 

= Other foreign reserves (~mil) 

= Foreign exchange reserves (~mil) 

= Gross domestic product at constant prices (~mil) 

= Real gross fixed investment (~mil) 

H = High-powered money (~mil) 

KS 

LS 

= Real capital stock (~mil) 

= Labour force ('000) 
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M = Total real imports (!Zmil) 

MC = Real imports of services and conswffer goods 

MK = Real imports of capital goods (flmil) 

MR = Real imports of raw ma ter ial and fuel (~mil) 

MS 1, = Money supply (flmi l) 

N = Number of unemployed persons ('000) 

NCIN = Nominal Change in Inventories (flmil) 

NGDP = GDP at current priees (1968 priees) (fl '~i l) 

NGFI = Nominal gross fixed investment (~mil) 

NGI 2 Net government indebtedness (!Zmil) 

NM = Nominal imports of goods and services (!Zmil) 

/ 

(!Zmil) 

NMC = Nominal imports of services and consumer goods (!lmil) 

NMK = Nominal imports of capi tal goods (!Zmil) 

NMR = Nominai imports of raw material and fuel (!Zmil) 

NOL = Other net Bank of Ghana liabilities (net) (!lmil) 

NPRC = Nominal private consumption (!Zmil) 

NPUC = Nominal public consumption (!Zmil) 

NVA = Nominal value added in agricultural sector (!lmil) 

NVC = Nominal 'value added in construction (~~il) 

NVM = Nominal value added in mining and industry (flmil) 

NVS = Nominal value addedoin services (flmil) 

.. 

NVT = Nominal value added in transport and communication (flmil,) 

NX = Nominal export earnings (~mil) 

PI = Implicit gdp deflator 

PL = Accra-London spot price ,for cocoa (pounds/tonne) 

PM = Import price index 

POP = ~opulation (mil) 

- xviii -



( 

~ 

POPA = Population over 15 years ('000) 

PP = Nominal Ghanaian producer price of eoeoa (~/tonne) 

PRC = real private consumption (~mil) 

PS = International priee of sugar (us cents/lb) 

PTO = Togolese priee of eoeoa(CFA francs) 

PTVC = Border priee of eoeoa (~/tonne) 

PPTV = Ratio of eocoa producer priee to border priee (~/tonne) 

PUC = Real public eonsumption (~mil) 

PURS = Pereentage of urbarn population 

PV = Produeer priee of eocoa in the Ivory Coast (CFA francs) 

PW = Index of world trade (%) 

PX = Export priee index 

PXC = Export priee of eocoa (~/tonne) 

PXCF = Export priee of eoeoa (0/tonne) 

ODW = World demand for eoeoa ('000 tonnes) 

OSGT = Ghana's supply of eocoa (including smu9g1ing) ('000 tonnes) 

OSRW = Supply of eoeoa by the rest of the world ('000 tonnes) 

OTO = Supply of cocoa by Togo ('000 tonn~s) 

OV = Supply of epcoa by the Ivory Coast ('000 tonnes) 

R = Total government revenue (~mil) 

RC = Tax proeeeds from eocoa (~mil) 

RD = Direct taxes (~mil) 

RM = Import taxes (~mil) 

RN = Non-tax revenue (~mil) 

RNC = Non-cocoa export taxes (~mil) 

ROI = Other indirect taxes (~mil) 

RS = Ratio of reserves to total deposits (%) 
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TAX 

U 

UR 

URB 

VA 

VC 

VI 

VM 

VS 

" VT 

= Dut y per tonn~ocoa (~/tonne) 

= Number of pe(sons employed ('000) 

= unernPIOY~ rate (t) 

= Urban p~pulation (mil) 
\ 

= Real value added in agricultural sector (~mil) 

= Real value added in construction (~mil) 

= Real value added in secondary sector (vc+vt+vrn) (~mil) 

= Real value added in rnining and industry (~mil) 

= Real value added in services (~mil) 

= Real value added in trans~ort and communication (~mil) 

W = Nominal wage rate (~) 

X = Total real export earnings (~rnil) 

xca = Official cocoa export earnings (~mil) 

XNC = Real exports of goods and ,services excluding cocoa (~mi~) 

XNC = Nominal exports ~ g,oods and services excluding cocoa (fZmil) 

YCO = Cocoa farmers incorne (~rnil) 

YD = Real Disposable income (~rnil) 

YW = Incorne of major cocoa consuming countries ($mil) 
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Chapter l 

AGRICULTURE AND ECONOMIC DEVELOPMENT 

. 
1.1 'l'HE ROLE OF AGRICULTURE IN ECONOMIe DEVELOPMENT 

Many studies have shown thàt agricultural growth plays an 

important role, both directly and indirectly, in the overall 

economic growth of LOC's. Oirectly, the agricultural sector 

forms a significant percentage o~ GDP in LDC's. In addition, 

other important sectors also benefit from a healthy agriculture\ 

sector. For example, the, agricultural sector provides the 

market for an expanding manufactur ing sector, as well as th-t) 

capital requirements for other sectors through its contribution 

to imports. . , 
The following Tables give sorne indication of the 

importance of the agr icul tural sector in LOC' s for selected 

years., .based on the availab~lity of data. Table 1.1 gives the 

composition of GDP by major sectors for 1965 and 1981. For aIl 

developing countries, agricultur'e accpunted for a little over 

35 pe~cent of total value-added as compared to about 16 percent 

for the manufactur ing sector. By 1981, however, the 

contr ibu tion of ag r ictll tu:ce had fallen to about 22 percent,-
'-

while that of the manufacturing sector had risen to 23 percent, ... 

indicating increased diversification during the fifteen-year 

periode An examination of the contributions 

- 1 -
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TABLE 1.1 

COMPOSITION OF GDP IN LDC'S (1965 AND 1981) 
. 

\ 

) 

Cornponen,t 1965 198~ 

l II III l II III 

Ag r i ou 1 tu r e .- -- 35.1 46.0 32.8 -21.7 36.6 3'1.3 
Manufact ur ing 15.8 13.4 13.2 23.1 28.1 8.0 
Exports 13.0 8.0 24.2 25.0 9.0 25.2 
,Imports 14.0 10.9, 25.3 29.1 15.4 32.1 

" 
-I: Developing Economies 
II: Low Income ECGnomies 

III: Sub-Saharan Africa 
Source: World Bank: World Tables 1983, Vol. 1. 

' . 
e> 

o 

of the various sectors for low-incorne countries and Sub-Saharan 

Africa, on the o~her hand g~ves a differen~ picture. 1 While the 

contribution of agriculture fe11 from 46 percent in 1965 to 37 

percent in 1981 for low income countries, it remained 

relatively stable for Africa south of the Sahara, fa11ing by 

only about 1.5' percent. On tLhe other hand, the·manufacturing 

se.ctor's contribution fell from 13.2 percent in 1965 to 8 
, 

percent in 1981 for Sub-Saharan Africa. Thus for the 

devel~ping countries, agriculture is as important a contributor 

ta GDP in 1981 as it was fifteen years ear1ier. 

D ' 

1 The classification of countries as" developing, low income and 
-"---u-' industJ;ial is according to ~orld Ban~ definitions (see Wor'ld 

8an~_:_ Worlà Development Report, Several Issues. 
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Agriculture is even more important as a source of exports. 

Table 1.2 shows that in 1965, 64.4 percent and 57.0 percent of 

the exports of low-incorne count ries and Sub-Saharan Africa, 
r 

respectively, was accou n ted for by agriculture. These 

contributions fell to 46 percent and 26 percent, respectively, 

in 1980. The rall to 26 percent for Sub-Saharan Afr ica is due 

to the émergence of oil as a major source of exports ip sorne 

African countries, notably Nigeria, Gabon and Angola. 

~ 

. TABLE 1.2 

AGRICULTURE'S CONTRIBUTION TO EXPORTS 
, 

Year Developi ngt Low Incorne Sub-Saharann 
Economy Econorny Africa 

1965 48.4 64.4 57.0 .. 
1970 41.3 55.5 46.4 
1980 26.3 46.4 25.6 

Source: Worl.d Bank: World Tables 1983, Vol. 1. 
d 

.j 

Considering that industries in LDC's rely heavily on imported . 
capi tal and raw mater ial input, agr iculture as an important 

u 

source of foreign excnange cannot be over-emphasized. Finally, 

Table 1.3 gives labour force indicators for the various 

regions. It is important to note that almost 78 percent of·the 

total labour force in Sub-Saharan Africa in 1960 was employed 

" 1 



,-

o 4 

o 
,> -

in agr iculture. By 1981, this percentage had fa1len by only 

ten percent. The figures for the other two regions are equally ... . 
high (more than 68 percent). By contrast, the share of the 

labour force in manufactur ing was between 8.8 percen t and 17 

percent. 

0 

TABLE 1.3 

PERCENTAGE OF LABOUR FORCE IN AGRICULTURE AND INDUSTRY 

Year Agrculture Industry 

l II III l II III 

1960 69.0 76.5 77.6 12.2 13.6 17.0 
1975 64.6 75.2 72.6 9.7 10.1 12.6 . MRE 57.4 70.4 67.4 8.8 . 10.8 13.4 

, I: Developing Economies ~ 
ù II: Low Incorne Economies / 

" III: Sub-Saharan Africa 
MRE: Most recent estirnate, may be 1979, 1980 or 1981. 

Source: Wor Id Bank: Wor 1d Tables 1983, Vol. 2. 

The foregoing has provided a brief discussion of the 

contr ibution of agr icul ture to var ious economic agg regates. 

Several econometr ic studies have çl1so indicated that 

• agriculture contributes significantly to industrial growth, as 

weIl as to overall econornic growth. U5ing the Chenery-Syrquin 

. model, Hwa (1983: p.4) has shown that intercountry variation ln 

agricultural growth exp1ains a significant percentage of the 
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variation in industrial gt'owth. His study also confirms the 

significant contribution of agriculture to overall productivity 

increases and hence to GDP growth [Hwa: 1983,p.l]. 

Many s tudies have also been done rela t ing exports to 

growth in LOC' s. Si,nce agr iculture is a major contr ibutor to 

exports this also means a high positive correlation between 

agricul tural growth and GDP growth. 2 The methodologies used 

range from a simple 1inear regression of export growth on GDP 

growth rate (Em~ry: 1967) to multiple regressions using several 
f 

variables, including exports, as the explanator~ variables 
,,~ 

(Balassa: 1978) 

Sorne of the models mentïoned above have added little more 

than what can be deduced from the fact thqt exports are a 

component of GDP. and that, as such, their growth should be 

positively related to the growth of GDP. Sorne of the models go 

beyond this simplistic representation, however. Ferder (1983) 

has actually specified and tested a model which indicates a 

substantial difference between marginal factor productivities, 

in export-oriented-and non export-oriented industries. 

The framework of Ferder' s analysis is ,the "sources of 

growth" technique. Two produCction funct ions for the econorny, 

one for the export sector and the other for the non-export 

sector, were specified as follows [Ferder: 1983,p.61]: 

2 Imag'awa (1985) has given a brief ovet'view of rnost of these 
studies. ) 

'"---
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x = G (Rx, Lx) 

Where N = non exports 

~ = exports 

Rn' Kx = respective sector capital stocks 

Ln' Lx = respective sector labor forces. 

_ 6 

X was included in the non-export sector production function to 

reflect externalities such as, a steady flow of imported , 

inputs. Using data from a group of semi-industrialised 
-

countries, Perder arrived at the statistically significant 

result that it will be more productive on the average to invest 

in expor t indus tr ies than in non-expo r t industr ies. Sorne of 

his results are presented in Table 1.4. 

,TABLE 1. 4 
- -

SMPI IN EXPORTS OF SEMI-INDUSTRIALISED LDC'S, 1964-73 

-'" -
·~re of 

ù 

export SMPI* 
in GDP 

Extended Sample Limited Samp1e 

0.10 0.479 0.512 i 
0.15 0.383 0.412 1 

i 
0.20 0.335 0.362 1 

0.25 0.306 0.332 1 
0.30 0.287 0.312 1 

1 . 
0.35 0.273 0.298 i 0.40 0.263 0.287 1 , 1 . 0.45 . 0.255 0.279 , 
0.50 0.248 0.270 

*SMPI: Social Marginal product of Investment) 
Source: F,erder (1983, p.69) 

. 
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The social. marginal product of investment in exports 

(SMPI) ts def ined as the total Increment ,in GDP brought about 

by a marginal increase in capi ta1 al10ca ted to the export 

sector. For both ~he limited sample (nineteen LDC's) and the 

extended sample (31. LDC'S)3 the increment in GDP is a 

decreasing function of the expor(t share in GDP, though the 

contribution is significant in aIl cases. In 1981, 

agricultural exports accounted for about 25 percent of the 

exports of aIl developing countries, indicating that, countries 

with more favourable export po1icies follow better resource 

allocation and hence accelerated growth. Other resu1 ts f rom 

this study show that the productiv i ty gain due to export 

expansion contributed more than 1.8 percent to the growth of 

the countries examined, and that slight1y less than half of 

this cont r ibution . was due to inter-sectoral externali t ies 

[Ferder: 1983,p.70J. 

Apart from cross-coun~ry studies, several studies on 

individua1 countries have been undertaken with generally 

s imilar resul ts [Fa jana: 1979; Lee: 1980; Rangarajan et al: 

1976; Maizel: 1968]. Lee (1980) studied the contribution of 

exports to the rapid growth of GNP in the Ivory Coast. He 

concluded tha t, exports which were main1y agr icultura1, were 

the main engine of growth. They greW-c at about the same rate 

(7.2% anua1ly) as GNP from 1960 ta 1975 [Lee: 1980: p.607J. 

3 The 1imi ted sample consists of ninetéen semi-industr ialised 
countr ies, while the extended sample compr ises 31 countr ies 
considered as marginally semi-industrialised. See Ferder 
(1983: pp.71-72) for the list of countries. " 
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This growth was largely at the expense of the rural society, 

howe~er, which benefi ted but l~ ttle, tllough i t produced the 

bulk of the agricultural output. Lee also observed that 

policies have also result~d in a high level of 
extract ion of the agr icul tural surplus which reduced 
the extent of growth in rural incomes and Led to vast 
intersectoral differences in productivity and 
incornes. [Lee: 1980,p. ]. 

This obsërvation is true for many LDC's, which rely on 

agricultural exports for most of the state revenue. 

Despite its important ro1e in the econornic growth in 

LDC's, agricultural production has fallen by more than half ln 

Sub-Saharan Afr ica since 1965. Table 1.5 below indica tes the 

growth rate of sorne important aggregates for the perlods 

1965-70 and 1970-81. The figures are for deve1oping, 

industrial, low-incorne and sub-Saharan African countries. The 

GDP growth rate has fallen during the 1970-1981 period as ,. 

compared to the 1965-1970 periode However, the decline (frorn 6 

to 2 percent) has been more drastic for developing countries as 

a whole than for other regions. 

Population growth has been .roughly stable for the four 

regions, indicating that the rapid decline in the growth of per 

capita GDP has been mainly due to lower GDP growth rates. For 

exarnple, for Africa south of the Sahara, per capita GDP grew Dy 

less than one~percent during the 1970-81 period, while for Law 

incorne countries the figure was one percent. 

Examining the growth-rates of the GDP cornponents 1 i': is 

clear that the major reason for the Lower rate of growth oJ GDP 
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TABLE 1.5 

AVERAGE ANNUAL REAL GROWTH RATES OF SELECTED ECONOMIC 
INDICATORS 

Indicator 1965 - 1970 1970-1981 . 
-I-! II III IV l II 

Population 2.5 -2.-5' 2.5 0.9 2.1 1.9 
GDP 6.0 4.7 4.8 4.8 2.0 3.4 

..... GDP /Capi ta 3.5 2.2 2.3 3.8 2.8 1.0 
Agriculture 3.2 4.3 2.5 2.1 2.8 2.4 
Manufacturing 6.5 4.1 7.1 5.7 6.9 4.2 

I: Deve10ping Economies 
II: Low Incorne Economies 

III: Sub-Saharan Africa 
IV: Industria1 Economies 

Source: World Bank: Wor1d Tables 1983, Vol. 1. 

III 

2.8 
3.3 
0.4 
1.4 
6.6 

during second period was the sluggish growth in 

IV 

0.7 
3.0 
2.3 
2.2 
2.7 

the 

agricultural s~ctor. The growth rate of agr icultural value 

added fell by about 13 percent in aIl developing countries, 50 

percent in low incorne countries and 45 percent in Africa south 

of the Sahara, whereas it remained at about the same level for -

industrial economies. Wi th" the heavy dependence of the 

rnanufacturing industries ln Africa on imported inputs, the 

declining growth rate of agriculture was translated into a 

slight decline in the growth rate of the manufacturing sector. 

The other regions recorded marginal increases in the 
, 

rnanufacturing sector. 
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Many studies have indicated that the decline of the 

agricultural sector in many LOe's may be attributed 1arge1y ta 

its neglect during the early sixties, when the usuai tendency 

in development policy was to, emphasize rapid indus tr ia1 i sation 

as the major route to economie self-reliance. In the early 

sixties, when the newly indepertdent African countries were 

searching for means of rapidly modernising their econümies, 

import substitution industrialisation seemed to be the obvious 

way out, and many economis ts of the era advocated the rapid 

expansion of the manufactur ing sector 

as the main engine of growth. 

in developing econamies 

Their arguments were 

theoretieal factors [Wor Id 

based on both historical and 

Bank: 1982]. Economie growth is 

inevitably aceompanied by a deelining share of agriculture ln 

output and employment. The theoretical factors respensible for 

this include a tendency for the propor tion of expendi ture on 

food te decU ne as growth takes place, the invention of 

substitutes at lower costs to replace agrieultural raw 

materials, and inereased agricultural productivity, WhlCh 

releases labou r f rom this sector wi thou t any 5 ign if l cant ef f ect 

on output. Historically, most developed countries have 

proportionately smaller agr icultural sectors. Moreover, 

productivity tends to b'e lower in the agricul tural sector than 

in industry in these countries. Thus aIl the factors pOint to 

a strengthening of industry rather than agriculture as the 

engine of growth. 
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In general, the success of the developed countr ies had 

lured developmeQt economists and administrators of the fifties 

and early sixties into emphasising manufacturing industries in 
• 

their development programmes, Most often at the expense of 

agriculture. Many of these studies, however, neglected the 

fact that agr iculture had played an important role in the 

economies of the present-day developed countries berore their 

industrialisation. Mellor (1966), Johnston and Kilby (1975) 

and others have shown that agr iculture plays an important par t 

in the.transition process. 

In recen t times, the failure of import substi tut ion 

programmes in many developing countr ies has turned many 

researchers to the task of finding ways of improving the 

agricultural sector in LDC's. Countries such as Ghana, which 

depended to a large extent on agriculture, have learnt a hard 

lesson that neglecting the agricultural sector in the name of 

diversificat~on ultimately leads to stagnant growth in aIl 

~ sector s. Several factors are blamed for the poor performance 

of the ag~icultural sector in LDC's, including drought, lack of 

adequate incentives and investment opportuni ties and adverse 

pricing policiéS. Our study focuses mainly on pricing po1icies 

which are considered by many researchers in this field to be 

·-"the single most important problem. 4 

4 Many s tudies have been under taken by the Wor Id Bank staf f 
over the past decade into the effects of pricing policies in 
LOC's. Some of these ha~e been published in the Staff 
Working Papers: Scandizzo and Bruce (1980), Reca(1980), 
Bovet and Unnever (1981), Cuddihy (1980) etc. 
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1.2 AGRICULTURAL PRICINC POLICIES IN LDC' S 

Many case studies indicate that pricing policies in many 

developing countries were unfavourable to the agricultural 

seetors. The conclusions are generally s imila rand rnay be 

summarised in the following points [Scandizzo at:td Bruce: 1980, 

p. 48] • 

1. Distortions created by such pr ice polieies are 

substantial. 

2. Policy has turned the domestic terrns of trade heavily 

against agriculture. 

3. Incorne redistr ibu tion has favoured the urban seetor, 

leading to increased rural-urban migration. 

4. The policies have not achieved wha t they were expeeted 

to do. 

5. Growth rates in agriculture are lower than they would be 
, 

in the absence of such biased prieing. 

6. Since agr ieul tur al products are of ten expor ted 1 such 

polieies have tended to worsen the balance .of paymen,ts 

of rnany LDC 1 s . 

1.2.1 Reasons for Priee Distortions 

A priee distortion exists if domestic pr ices of goods and 

services are not equal to their international priees (World 

Bank: 1983) The rnany reasons for priee interventions have been 

well docurnented [Schultz: 1978]. A popular argument is as 
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follows; where the agricultural commodity in question is an 
.. . 

export crop, monopolistic benefits may be derived by keeping 

production low in order to maintain a high world price and 

hence maximise foreign exehange earnings. Of course a 

necessary assumption here is that the country produce a 

suffieiently large proportion of total world 
• 

output to 

influence world priees by its priee or output policie5. 

This argument is based on the existence of an optimal 

export tax and the idea may be presented in the figure below 

(Tolley et al: 1982, p.173). 

Price 

55 

P*w t----T-it-----... 

Quantl.ty 

Figure 1.1: AN OPTIMAL EXPORT TAX 

DO represents foreign demand for exports and S5 the 

domestic supply of exports. MR i5 the marginal revenue eurve 

corresponding ~ DO, while Pw represents the world price in the 

' ... 
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absence of an export tax. X 1s the export volume corresponding 

to Pw. Sinee the demand curve facing the country is downward 

sloping, the appropr ia te optimal poi nt of product ion is X * 

where MR=SS. A net welfare gain can be had by imposing a tax 

of BP, thus redueing supply to - X* and raising the world priee 

to P*w. Pd is the dornestie producer priee. Note that a tax 

greater than BF (AG for instance) will result in a welfare 

loss, whieh suggests that taxes should be redueed. Simi lar ly , 

posi tion Xl would not be benef icial to the expor t ing count ry. 

Of course whether an export tax would lower or raise foreign 

exchange earnings depends on the foreign elastiei ty of demand 

for exports. 

This analysis is only relevant, of course, when the 

exporting country accounts for a significant pr9Portion of 

total world production. Yet in many developing countries in 

which agrieultural exports aecount for only a small share of 

world production, taxes are still high in the agricultural 

sector. One common justification for this is that the 

elastici ty of supply of agr ieul tu raI commodi ties i s ra ther low 

in LDC's. In sorne cases, it is even thought to be perverse 

(i.e. an increase in priee leads to a reduction in supply). 5 

Whether for reasons of inelastic or perverse supply ~unctions, 

the argurnènt is made by those in favour of taxing the 

5 The reasoning behind a perverse supply funetion is that, 
farmers have a target incorne. Once this level of incorne is 
achieved, any increases in .pric~ would ~~ly lead to 
corresponding cuts in quantity supp11ed, such that the target 
incorne will be rnaintained. 
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agrieultural seetor that low priees will have very litt le 

effeet on output. The government f'may thus finance i ts 

expendi ture policies by taxing agricul tural expor ts wi thout any 

significant effect on Îtotal export earnings. 

An obvious difficulty with this argument i9 that much 

research indicates that 'thè assumpt ion of a lack of' pr ice 

responsiveness by farmers in LOC's is incorrect. The f indings 

of lèw price elasticicty have been based on the wrong choice of 
- " 

the price variable. Studies which have used relative priees 

( relative, say, to the border price) show signi f ican t supply 

responsiveness [Akiyama and Duncan: 1982: Franco: 1978]. The' 

reé4son is that in many LOC 's, smuggling of goOds to 

neighbouriI.g countries provides an effective way of evading the 

fax. 

Farmers have also been heavily taxed for reasons which 

have li t tle theoretical basis. One common excuse is for the 

stabilization of farmers' incornes. Marketing boards in Africa, 

and other developing countries have been formed ostensibly to 

pr·oteet . farmers against fluctuating world priees by taxing 

farmers in times of high priees and subsidising them during 

per iods of low pr ices. 6 A further reduction in the fluctuation 

of fa'rmers' incomes would also be achieved by increasi ng uni t 

priees of export crops during periods of low harvests. 

Onfortunately, very often the marketing boards do not fulf il 

the policies they were set up for. For example, Ewusi 

6 See Wampah (1983) for a discussion of the functions of ,th~ 
Ghana Coeoa Marketing Board. 
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[1977: p.47] and Killick (1978) h~ve observed in their studies 

that ~the Ghana Cocoa Marketing 'Board has not fo1lowed i ts own 

rules. They show tha t -producer pr ices have been pegged for 

long per iods dur ing the sixties despite a significant 

accumulation of funds (surplus) by the Board. Ewusi observed 

that many of the fluctuations in farrners' incorne dur ing this 

period were due prirnarily to cha~ges in output. In another 

study Bauer and Paish (1960) estirnated that the fluctuation in 

farrners' incornes during the 1ate 'fifties would have been 10wer 

without the Cocoa Marketing Board. This finding is due to the 

compensating behaviour of production and prices. In tirnes of 

low output, priees are higher while they fall during bumper 
c 

periods. The marketing boards negate this influence by pegging 

the producer priees. Thus marketing boards actually contribute 

to, rather than reduce the fluctuations in the incornes of 

primary producers. 

A,final explanation for high taxation of the agricultural 

sector is redistribution of 
. Î . 
~nCQme • It has been argued that 

incom~ distribu.tion in developing countr ies is uSllally skewed _. ~ 

. f f '} . 1 ~n avour 0 agrLcu ture. Governrnents rnay therefore be able to 

redistribute incornes by taxing the rich agricultural sector and 

using the funds raised to subsidize the non-agricu1tural 

·sectors. Many studies have indicated that this does not 

happen, however [see Dodoo: 1977; Ellis: 1982; Lipton: 1978]. 

In this section we have. argued tl1at governments in LDC's 

have pUIsued pricing pOlieies which discriminate against 
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agr iculture. There is often li t tle theoretical justification 

for their actions, and furthermore, their objectives often are. 

not achieved. Why then are such policies, which are opparently, 

detrimental to growth, still practised? An obvious reason is 

to raise revenue to finance the policies followed by 

governments in developing countr ies. Because 50 much other' 

economic activ i ty takes place in the informal sectpr, 

agr icultural exports often present the easiest means of- raTsing-.. " 

revenue, and most countries find it difficult to resist the 

temptation. In fact, staries about low price elasticities, 

price and income stabilization, redistribution of incomes, and 

the existence of an optimal tax are often attempts by revenue 

maximising governments to rationalize their actions. 

1. 2.2 Hethodo.1ogies for Heasuring Effects of Pricing policies 

Many of the studies into the effects of agricultural price 

interventions have been undertaken by the staff of the World 

Bank. The methodology followed by these studies has been the 

same and is detailed) in Scandi Z;ë!!O and Bruce (1982). The 

methodology is basically in the framework of partial 

equiH.br ium analysis involving the computa tion of var ious 

measures of protection coefficients, comparative cost and 

welfare transfers (using the concept of consumers' and 

'producers' surplus). 

The nominal and effective protection coefficients (NPC and 

EPC) are respectively the ratio of domestic price to its -border 

, 
t" 
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pr iee and the ratio of value added expressed in domest ic priees 

to value added expressed in border priees, while the produeer 
-- '----

subsidy equi valent (PSE) represents the 
") 

net subsidy as a 

pereen tage of the market value of each commodi ty. An NPC or 

EPC less than one indieates disincentives to the eornrnodlties' in 

question, while a negative PSE also shows adverse terms of 

trade against the agrieultural seetor. Most of the studies 

have computedoneg'ative PSE's, and NPC's and EPC's of less than 

one for LDC' s, while the opposi te is true for develop~d 

countr ies [Scandizzo and Bruce: p. ix] . 
, 

The Wor ld Bank studies have aiso used the concept of 
\ 

domestic resouree cost (ORC) defined as the "value of domestie 

resource in domest ic eurreney uni ts i t takes to earn or 

saye a unit of foreign exchange" [Seandizzo and Bruce: p.viii J. 

If the DRC is higher than an appropr ia te shadow pr lce of 
~) 

fore~gn e'xehange, then a comparative cost advantage is said to 

exist in producing the particular conunodity. 

The final measure used by the Wo r ld Bank al 50 eme rges J rom 

partial equilibrium methodology. The procedure follows the 

usual theoretieal treatment of the effect of a distortion (such 

as ,a tax or subsidy) on welfare expresused in terms of 
, 

cons'Ume't'sl and produeers' surplus. As i s we 11 k nown , in 

genElral, the deadweight los's var ies as the square of the 

distortion. Thus, the net economic~ \,loss in product i'on (NLP) 

and net economic 105s in eonsumption (NLe) are given by 

• NLP=1/2te 2nsv 

NLC=1/2tp 2 ndW 

o 
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Where t c , t p are average consumer and producer tax rates, ns, 

nd are elasticities of supply and demand and V and W represent 

value of production at dornestic prices and the value of 

consumption at border pr ices. The estimates of demand and 

supply elast.icities may aiso be used to compute the change in 

foreign exchange earnings and change in government revenue 

resulting from the distortions [Scandizzo and Bruce:! 1980, 

pp.24-25]. 

Studies using the partial equilibr ium approach have aiso 

confirmed that the agricultural sector in developing countries 

is very heavily penalised [Scandizzo and Bruce: 1981]. A 

sirnilar approach was used by BaIe and Lutz (1980) in a 

cross-country study of agricultura1 pricing policies in severa1 

developing and developed countries. - The findings of this study 
c 

are· that while developed countries tended to subsidise their 

agricultural sectora, the opposi te was true for deve10ping 

countries. The result was that the developed countries had a 
, --

net gain of foreign exchange through their protectionist 

policies, whi1e the deve10ping countries had a net loss of 

foreign exchange earnings. 

Though the partial equi1ibrium ~ studies descr ibed above 

throw sorne light on agricultural pricing poli~ies in LDC's, 
, 

they are obviously not appropriate for studying the effects of 

such policies on various sectors, and on economic aggregates 

such as incorne distribution, migration, economic growth, and 

the like. Such studies have to be undertaken in the frarnework 

of, gener,al equilibr iurn anàlys is. 
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(1983) <'have attempt;ed to extend the 

consumer-producer surplus methodology outlined above to include 

the behaviour of rural-urban income distribution, rice imports, 

and the government budget under different pr icing alternatives, 

using a two sector multi-market model. Using cross-section 

data on farm household surveys demand, supply, and income 

functions were est imated for the rural and urban a reas of 

Korea. Other rela tionships were estimated for the labour 
\ 

market and governmen t def icits. Var iqus pol icy scenar ios fo r 

output pr ices and input pr ices were then examined for r ice and 

bar1ey production. 

The rnethodology of Braver-man et al. (1983) is a marked 

irnprovement over the use of protection coeff icients but i t 

still falls short of a complete general equilibr ium or 

macroeconometr ic exarnination of the impact of governmen t pr ice 

int'erventions. Other researchers have tried to study priclnq 

policies' in a computable general equilibr ium framework (Imam 

and Wha1ley: 1982), though the data requirements for sorne of 

these models inhibi t thei r use in many . thi rd wor Id countr ies .. 
1 

A consideration of tne shortcomings of the partial eq\,;ilibrium 

studies as weIl as the data requirement ,of general equilibrium 

studies has played an iIT.portant part in our choice of 

methodology, 

r-t..2.2el Methodology of this st udy 
, -
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As noted in the previous section, while the partial equilibrium 

method of ana"lysis provides useful information on the effects 

of pricing polleies, it is not adequately equipped to study the 

macroeconomic et feets of thes.e pOlicies.· This s tudy uses the 

macroeeonomet r le approach to s tudy the ef feets of al terna te 

agr ieul tural pr ieing pOlicies on relevant var iables. The 

fram"ework is similar to those used for the studies of tl''ie 

effeets of export instabili,ty on eeonomie development in 

LDC's.7 Basieally, it involves the specification and estimation 

of a macroeeonometr ie model for the country under study, and 

use of this model to.evaluate the effect5 of alternate polieies 

by means of dynamie simulations. 
\ 

Of course other approaehes may be used to examine the 

effeel:.s of var ious policies in a general equilibr iurn. _setting. 

The use of computable general equilibrium (CGE) models 15 a 

popular method at the moment for such studies (Taylor: 1979; 

Romain: 1985]. CGE models operate in the framework of 

Walrasian general equilibrium analysis 'and use data in the form 

of input-output tables or social aceounting matrices (SAM). The 

theoretical arguments for and against the two approaches have 

been widely discussed (Taylor: 1979; Adams and Behrtnan: 1976) 

and will not be repeated here. One of the major disadvantages 

of the CGE approach as far as developing countr ies are 

coneerned i5 the unava~lability of required data as mentio,ned 

above. A major advantage of the macroeeonometr le apprbaeh is 

7 Many of these studies are reviewed in a book by Adams and 
) Behrman (1982). 
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that it is easily adaptable to the data 'situation. 

Cocoa pricing' in Ghana is used as a case study in this 

paper. The choice of the cocoa sector of Ghana is based on 

several considerations. First and foremost, Ghana is a typical 

LOC in that in the past it has relied on a few agricultural 

commodi ties for foreign exchange needs. Fu r thermore, 

agricultural pr icing in Ghana represents a special case of 

price intervention by the government.' Much _ research has 

indicated the existence of overtaxation in the cocoa sector and 

it has been argued that this, much more than anything else, has 

been the major reason for the rapid decline of the cocoa 

~ector, and consequently the who1e economy. 

A 1983 World Bank survey of developing countr ies ranked 

Ghana highest on a 1ist of countries with price distortions 

[World Bank: 1983]. Not surprisingly, Ghana also had the worst 

performance in terms of GDP growth during the per iod under 

study. Though many studies have aimed at establishing a link 

between past pricing policies and the resulting output in the 

cocoa industry, few have attempted to estimate the impact of 

the declining cocoa industry on the rest of the economy. --The object of our study is, thus, the quantitative 

evaluation . of the impact of past eocoa pricing polieies on 

activity in the coeoa sector, as weIl as on other seetors of 

othe eeonomy, using a macroeconometrie simulatlon model. 

- - Var ious policy seenar ios wi 11 be examined 4 and the resul ts 

compared with a base rune Before embarking on sueh a study, it 
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is necessary to review the economy of Ghana dur ing the per iod 

under study, 50 as to clear ly see the role of the cocoa sector 
\ 

in the Ghanaian economy. The next section, thus, gives a brief 

discussion of the Ghanaian economy. 

1.3 PERFORMANCE OF THE GHANAIAN ECONOHY: 1256-1981 

Ghana is a former British colony s~tuate(J on the west coast of 

Afr ica. l ts population of about twelve million (1984 census) is 

mainly rural with agriculture as the principal occupation. 

Cocoa is the major export crop, accounting for about 60% of 

total exports"" The current government is military with active 

participation by civilians. The study covers a per iod of 26 

years, from 1956 to 1981. This period has~ been chosen for a 

number of reasons, including availabili ty of da ta. Unless 

otherwise stated, the cedi (fZ), which is the Ghanaian unit of 

cur rency, has been used throug'nou t the s tudy. 8 

There ha$ been a graduaI decline of the Ghanaian economy 

during the period under study. This phenomenon has acce1erated 
1-

during the 1 seventies due to a variety of factors, including 

8 One hundred pes~was is equivalent to one cedi. Prior to 1965 
the Ghana pound, which was issued by the West African 
Currency Board and exchanged at par wi th the pound ster 1ing, 
was '. the national currency. ThereSlftef, the cedi was 
introduced at the rate of jl2.4 to El. Later, the cedi was 
renamed the "new cedi" and its value appreciated to fZ2 to El. 
Finally, the name t was reverted to the cedi. The current 
exchange rate (1986) is fZ90 to $1. This rate resulted from a 
massive devaluation in 1983, after the Ghanaian government 
agreed to follow an economic programme prescribed by the IMF. 
Thereafter, the cedi was gradually devalued until the current 
rate was attained. 
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external shocks such as the oil crisis of the early 'seventies, 

fluctuating wor1d corrunodi-ty pr ices, adverse weather condi tions 

~nd poor econornic management by governrnents. Before 1970, the 

--performance had been modest in terms of real GDP growth .. The 

economy grew at about 3.3% per annum from 1956 to 1969. w~ th 

the pop~lation growing at an annual rate of about 2.6%, 

however, per capita income exhibited a growth of less than one 
>.-

percent. per annum. This level of performance is considerab1y 

less than the average for developing countries during the sàrne 

per iod. Ki11ick [1978; p.68] has observed that this 

performance occured despite an investment rate of 20% in 1960, 

a level considered high among" developing coun tries. Howeve r , 

Killick goes on to suggest, and rightly 50, tl~at the failure of 

the economy to grow in the sixties can be attr ibuted to the 

rapid decline of investment towards the end of the decade. 

By the late 'seventies, the economic situation in Ghana 

had become critical. This period was characterised by high 

inflation rates, low productivity, fa11ing exports and sluggish 

GDP growth. From 1970 to 1981, the annual rate of growth of 

real GDP was less than one percent, far lower than the 

population growth rate at about 3.1% ~er annum. Thus, GDP per 

capita fell by about 2.5% per annum during the decade. Of 

course, the performance of developing coun tr ies in gene'ral was 

not encouraging during this' periode The growth rates of 

GDP/capi ta for developi ng econo'mies as a whole, low income 

economies and Sub-Saharan Africa were 2.8%, 1 % and 0.4\ 
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respectively (see Table 1.5). Still, Ghana's performance was 

far below the" average for the group. The following sections 

at tempt to analyse sorne of the factors responsible for the 

dismal performance of the economy. 

1.3.1 The Structure of the Economy 

Table 1.6 below gives the composition of GDP at constant (1968) 

pr ices from 1956 to 1981. The pr incipal component is 

agriculture, which accounted for more than 39 percent of GDP 

during trie period under study. Thus the performance of the 

agricultural sector is crucial to overall economic growth. The 

contribution of agriculture fell from 58% in 1956 to about 39% 

in 1965 before rising to 54% in 1981. These changes reflect 

the diversification efforts of the post-independence era, when 

policie.s tended to emphasize manufacturing activities, thus 

increasing the manufactur ing sector" s share of GDP from 7% in 

1956 to a li t tle over 17% in 1970. 

on 

Unfortunately, 

imported inputs 

Many of the manufactur ing industr ies rely 

made available through Eoreign exchange 

earnings provided by the agricultural sector. Thus, as growth 

in the agr icultural sector slackened due to adverse pricing 

policies and unfavourable external events, productivity fell in 

the manufacturing sector, and Most indust~ies performed at very 

low capacity levels. By the end of the period, output in the 

manufactur ing sector had fallen by almost 20% f rom the level 

attained in 1970; the sector' s share of GDP fell from 17% in 

1970 ta 13\ in 1981. 
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TABLE 1.6 
, 

1 . 
GDP BY SECTORS AT 1968 PRICES . 

(!Zmi11ion) , 

Sector 1956 1965 1970 1975 1980 1981 

Agr icul ture 686.8 674.0 817.0 837.9 1126.5 118.5 
( 58.0 ) (39.3) (42.4) (39.9) (53.6) (54.2) 

Mining & 82.9 213.0 331.0 337.2 275.0 268.1 
Manufactur ing (7.0) (12.4) (17.2) (16.1) (13.1) ( 13'.0 ) 

Construction 59.0 99.0 89.0 126.0 47.2 63.8 
( 5.0 ) ( 5.8) ( 4. 6) ( 6.0) ( 2. 2 ) ( 3.1) 

Transport & 6.4 63.0 79.0 88.0 68.0 62.6 
Communication (5.1 ) (3.7) (4.1) ( 4.2) (3.2) ( 3.0) 

Services 294.9 667.6 612.7~ 709.1 586.1 552.3 

. ~24.9) ( 38 • 9 ) (31.8) (33.8) ( 27 • 9 ) (26.7) 

Total GDP 1184 ... 0 1716.7 1928.7 2098.2 2102.9 '2065.2 

Percentages in parentheses 
Source: See Appendix A 

The situation in construction and transportation was 

similar to that in the manufacturing sector. Output increased 

at the beg inning of the per iod and fe11 towards the end. The 

dramatic increase of activity in the services sector from 1956 

to }965 had been due mainly to the expansion of government 

sector activities. This level fell towards' the end of the 
1 

pe~iod mainly because the principal tax base (agricu1tural 
\ 

pr0'juctiOn) declined. 

'. 
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Table 1.7 shows the contribution of major expenditure 

categories to GDP for selected years of the study. The largest 

category is private consumption, which has accounted for more 

than 70% of total GDP during most of the periode From ~876.8 

million, private consumption increased by about 3.7% per annum 

to ~1453. 4 million in 1981. Government consumption was the 

least affected of aIl the categories; more than quadrupling by 

,the end of the periode Most of the funds for government 

consumption, especially after 1975, were obtained by defici t 

financing. This becomes apparent when one notices that exports 

and imports, which provide the bulk of government revenue, have 

fallen drastica1ly over the years. 

Exports fell from ~299.5 million (25% of GDP) in 1956 to a 

low of ~192.8 million (9.3% of GDP) in 1981. The deterioration 

in export performance was due mainly to low producer prices in 

the cocoa sector, which have resulted in low productivity, and 

have p1ayed a major role in the esca1ation of illega1 

activities such as.smuggling (see later sections). Due to the 

poor performance of exports, imports have also fallen by about 

35% since 1956. Finally, gross fixed investment fell from 

~348. 3 mill ion (or 20 % of GDP) in 1965 to only j2!182~ 4 million 

(or 8.8% of GDP) in 1981. All these have contributed to a 

s+uggish GDP growth during the period of study. 

1.3.1.1 Goverment Finances andoMoney Supp1y 

~-----~------
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TABLE 1.7 

GDP BY MAJOR EXPENDITURE CATEGORIES AT 1968 PRIeES 

(~mi1lion) 
" 

Category 1956 1965 1970 1975 1980 1981 

private Cons. 876.8 1175.5 1459.4 1599.9 1499.1 1453.4 
(74.1) (68.5) (75.7) (76.3) (71.3) (70.4) 

Government Cons. 108.1 298.0 259.9 235.0 470.1 441. 7 
( 9 • 1 ) (17.4) (13.5) (11.2) (22.4) (21.4) 

Gross Fixed Inv. 200.7 348.3 230.8 244.0 160.6 182.4 
(17.0) ( 20.3) (12.0) (11.6) ( 7 . 6 ) (8.8) 

Exports 299.5 445.9 398.4 347.0 245.4 192.8 -
(25.3) (26.0) (20.7) (16.5) (11. 7) (9.3) 

Imports 316.5 551.0 471. 6 351.0 290.0 207.0 
(26.7) (32.1) ( 24.5), ( 16.7 ) (13.8) ( 10 . a ) 

Total GDP 1184.0 1716.7 1928.7 2098.2 2102.9 2065.2 

Percentages in parentheses 
Source: See Appendix A 

Table 1.8 gives government revenue and expenditure situations 

for the period 1956 to 1981. Clearly, government revenue has 
-!j; 

financed a decreasing proportion of expenditures over the 

years. In 1956, 85.6% of government expenditure was Einanced by 

revenue. This rose to 105.8% in 1970 and then fell to 36.3% in 

1981. The budget deficit rose to about 10% of GDP in 1980. Tt"le 

large deficits were fiI1anced by sharp increases in the money 

supply, as is evidenced by' Table 1.9. Total money supply9 rose 

9 In this study, the narrow definition of money supply has beeri 
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by more than 800% between 1~7S and 19Si; a~ annua1 increase of 

roughly 45.6%. o • 

TABLE 1.8 
... 

PUBLIC FINANCE INDICATORS 

. 

Indicator 1956 1965 1970 1975 1980 1981 
. 

Revenue as , 

% of Current 
Expenditure 130.8 127.9 129.4 85.5 46.7 48.0 

Revenue as 
% of total' 
Expenditure ~5.6 77.6 105.8 61.0 38.7 36.3 

Budgetary , 

deficit/!:lurplus 
as, % of GDP, -2.3 -5.5 1.1 -9.8 -10.0 -6.,6 

Source: See Appendix A . 

This high rate of increase iI?- the money supply together 
~ 

wlth the low productivity has res'ulted in the high rates of 

'ânflation èxperienced towards ,the end of the period under , 

study. 

, used. i. e. . the sum of demand deposi ts and currency outside 
banks. 
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TABLE 1.9 

-
MONEY SUPPLY COMPONENTS 

h 1 

flmil1ion 
~ 

Year Currency in Demand Money Supp1y 
Circulation Deposits 

1956 76.0 33.0 109.0 
1965 116.0 122.0 238.0 
1970 151.0 151.0 302.0 

0 

1975 486.0 495.0 981. 0 
1980 3521.0 2090.0 5611. 0 {J 

1-g81 6020.0 3310.0 9360.0 
~ 

Source: See Appendix A. 

1.3.1.2 prices r Wages, Employment ~nd Incom~Distribution 

The rapid increase in the Ghanaian pr ice level, especially 

si'nce 1975, is among the highest in the wor Id. The consumer 

price index (CP!) increased at over 75% per year from 1975 to 

1981 and reached as high as 116% in 1981. Since the high 

inf1at'ion was not accornpanyied by corresponding increases in 

wages, rea1 incornes fell drastically. By 1981, the real 'Nage 

rate had fallen to fl6.47 per month as compàred to fl55.78 per 

month in 1956. 

Though ernployroent and income distribution figures are not v 

complete for Ghana, the official unemployment rate stood at 

8.5% in 1980 as compared to 2.3% in 1956. These figures are, 

however, likely to be downward biased as they include only 

v; 
4 

, 
f, , 
/ 
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people actively looking for jobs at employment centres .10, No 

comprehensive incorne distribution data has been compiled for 

Ghana in the la te seventies. It is clear, however, that the 

poor are likely to be Most affected by the adverse ecenomic 

conditions during the seventies. 

• 

1.3.2 Cocoa in the Ghanaian Economy 

The cocoa secter occupies a central place in the Ghanaian 

economy, accounting for about 60% of total expert earnings 

during mest of the period under study. Policies affecting this 

sector are therefore crucial to the overall performance ef the 

econo~y. Table 1.10 prevides sorne -- indication as te its 

importance to the Ghanaian economy. 
• 

Except fer a few years (1965 and 1981 in Table 1.10), 

cocoa export revenue has contributed about 30% te governrnent 

revenue during the period of study. The lew contribution of 

revenue fIom the cocea sect6r in 1981 was due to an atëempt by 

_ the government to restore incentive to the cocea sec ter by 

~ising the producer pr ice of cocoa (see below). Since the 

.ekcnange rate was unchanged, cocea export revenue fell to only 

1.3% of total government revenue. A decline of aétivity in 

this sector is thus likely to se.t:'iously affect any government 

expenditure pelicies. Furthermore, in view of the tact that 

~any of ,the manufacturing industries in Ghana ~ely heavily on 

10 The employment centres in Ghana are mostly found.).n the 
urban centres, hence rural unemployment is net include in 
the statistics. 
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TABLE 1.10 " 

INDICATORS FOR THE COCOA SECTOR . 

Cocoa as a 
percentage of 1956 1965 1970 1975 1980 1981 

Domestic 
Exports 59.0 60.2 64.2 59.4 n.a n.a 

Government 
Revenue 30.6 6.3 39.2 '},3 • 6 26.2 1.3 

',' 

Employment 20.4 19.4 17.4 n.a n.a n.a 
0 

GDP n.a n.a 16.8 10.9 10.1 9.7 

n.a. : not availab1e. 
Sources: See Appendix A 

--
imported inputs, the 60% contribution of cocoa to export 

earnings is very important to the survival of this industry. 

The cocoa seetor also employs more than 17% of the labour force 

and constitutes more than 9% of GDP. 

1.3.2.1 pr icing Po1icy in th~ Cocoa Sector 

-Despi te the signi f icant contr i bution of cocoa to the ecoRomy 

government po1icies in the past have not been favourable to 

this sector for reasons stated elsewhere .11 Production as we 11 

as exports have declined drast~ca11y over the years, eroding 

the government's major tax base. Reeorded production fell from 

) 
.. 1 see the section on reasons for pr iee distortions. 

, 1 
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an aIl time high of more than 550,000 tonnes in 1965 to a 

little over 250,000 tonnes in 1981. Low producer priees, 

together wi th the high rates of inf1a tion, have acted as 

disincentives for the cocoa farrners. Table 1.11 shows the 

producer priee def1ated by various-indices from 1968 to the end 

of the per iod. 

TABLE 1.11 

PRODUCER PRICE OF COCOA DEFLATED BY VARIOUS INDICES 

1 
YEAR NOMINAL PRODUCER PRODUCER PRICE. PRODUCER PRldE 

PRICE DEFLATED BY CPI AS PERCENTAGÊ (~ 
(rt./tonne) (fZ/tonne) BORDER PRICE 

1968 242.8 242.80 88.59 
1969 265.1 247.30 94.29 
1970 298.7 270.78 106.84 
1971 298.7 248.90 92.09 
1972 300".6 - - \, 225.66 60.96 
1973 373.5 238.35 65.94 
1974 463.2 235.66 62.66 
1975 560.0 232.95 44.69 
1976 597.0 159.12 37.71 
1977 771.0 94.95 26 .. ,Q9 
1978 1308.1 93.05 16.04 
1979 2526.0 116.37 Il.44 
1980 4000.0 122.77 

~. 
12.06 

1981 12000.0 170.13 23.45 
~ 

Source: See Appendix A. 

In nominal terrns the producer priee has increased from 

242.8 cedis per tonI'\e in 1968 to fZ4, OOO/tonne in- 1980. 

,- - However, due ta rapid' inflation, especially dur,ing the late 
t-' 

F 
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seventies and"'~arly eighties, the real produeer priee fell from 

a high of about 27.0 eedis per tonne in 1970 to 93 cedis per 

tonne in 1978 before .1 . to 122 eedis tonne in 1980. In r ]"slng per 

a bid to arrest the rapid dec1ine in production, the government 

inereased the nominal produeer priee by 200% from 1980 to 1981 

(i.e. from fl4,OOO to ~12/000). Despite this inerease, the rea1 

producer priee received in 1981 was st~ll lower than, that 

reeeived in 1968. 

The 1ast eolumn o~ Table 1.11 expresses the nominal 

producer priee of coeoa as a pereentage of the border priee of 

coeoa. The Ghanaian producer priee was lower than the border 

priee during the whole period exeept in 1970 when it was about 

7% higher. The lowest point was in 1979 when the producer 

priee was· only 11% of the border priee. Despite the large 

inerease_-" in the nominal produc~r priee in 1981, - in that year 

the produeer priee was on1y - 23% of the border "price. 

Presumably as a resul t, replanting has been neglected, and as 

the average age of the existing stock of trees rose, their 

productiv i ty aiso fe11. Furthermore the low producer pr ices 

aiso acted as an incentive for illega~ activities such ~s 

smuggling of cocoa to neighbouring countries whieh offer higher 

pricés. Due to an acute shortage of foreign exchange earnings, 

a' thriving black market for foreign exehange t.ransactions has 

evoived during the 'seventies. and this has made smuggling even 

more lucrative. 
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1.4 OBJHCTIVES OF STVDY 

In view of the importance of the cocoa sector to Ghana, and the 

rapid decline of production in this seetor, it provides an 

ideal case for our study. The aim of this study is not to 

establish whether or not adverse pricing is the major cause of 

the decline in cocoa production, since this has already been 

estaçlished by several studies [WB: 1984; Franco: 1978]. 

Instead we intend to estimate the effects of alternate pricing 

policies on the eocoa sector as weIl as on other sectors of the 

economy using a macroeconometr ie framework (see earlier 

section) • Simulation studies will be used to evaluate the 

performance of the economy under alternate pr iee and exchange 

rate polieies. 

The CMB, which is responsible for formulating polieies for , 

the eoeoa seetor, has two main objectives: maximising 

government revenue and export earnings from eocoa. These goals 

may conflict in the short-run, and dur ing most of the per iod 

under study the board seemed to have followed the fèrmer. 

Admittedly, the eocoa sector provides the most convenient way 

of raising tax revenue in a developing nation such as Ghana, 

where income taxes are difficult to colleet. To follow a priee 

poliey which would provide the r ight ineentive for the cocoa 

seetor, the government may have to forgo millions of eedis in 

tax revenue. 12 

12 Franco 1 s study (1978) has indicated that an export 
maximising priee for the eoeoa sector would imply a subsidy 
by the CMB. 
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In order to pay ineentive-indueing priees to eocoa 

farmers, as well as maintaining sorne level of revenue from the 

cocoa seetor, we propose per iodie adjustment in the exehange 

rate. Thus in the simulation exercises, we will use priee 

polieies together with exehange rate polieies. Two priee 

polieies will be examined under three exehange rate regimes Eor 

purposes of eomparison. The first poliey is an ad hoc policy, 

the type usually Eollowed by governments. Sinee production in 

the fifties and early sixties was satisfactory, the assumption 

has been made in the second experiment that the'produeer priee 

_-during these years was high enough to maintain incentive in the 

industry. Thus, the second priee poliey will be designed to 

increase the nominal produeer priee so as to maintain the real 

producer priee experiènced in 1956. For the exehange rate 

regime, we have ehosen three alterna tives: no change, whieh 

may imply a subsidy to the sector; appropriate change 50 that 

the export priee of eocoa increase by an equal amounti or an 

appropriate adjustment 50 that the export pr iee wIll inerease 

by 20%, a situation which may imply a partial sub5idy.l3 

1.4.1 Linkages Between th~ Cocoa Sector and Rest of the 
Economy 

As noted in an earlier section, the main objective of this 

study is to evaluate the macroeconomic effects of coeoa prieing 

polieies. The dominance of the eoeoa seetor in the eeonomy 

13 The priee policies together with the exehange rate policies 
imply six poliey combination (see ehapter 4). 
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implies that there must be strong linkages--direct j or 

indirect--with the rest of the economy. This section attempts 

to enumerate sorne of the linkages that we shall try to capture 

in our simulation exercises. The linkages may be divided into 

production and final demand linkages (see Adams and Behrman; 

1982) • 

Production linkages come in several types. Il F.orward 

linkages" occur when industries spring up to process the raw 

cocoa. Su ch linkages are not likely to be extensive, however, 

due to the primary nature of the cocoa sector in Ghana. Cocoa 

grinding accounts for less than 10% .of total production in the 

sector, while the manufacture of cocoa products such as 

chocolate is done on a very limi ted scale in Ghana. The 

transportation industry, however, may be a big beneficiary of 

these kinds of linkages. Commercial activities such as buying 

and selliog may also benefit from an expanding cocoa sector. 14 

"Backward linkages" refer to increases in activities of 

sectors thaE result from an expansion in the cocoa sector. The 

first impact will be an inc~ease in aggregate demand and hence 

an expansion of the market for other industries. Initially, 

government revenues from'· the cocoa sector may fall but this 

tendency may be reversed as the cocoa tax base increases. In 

addition, an expansion of cocoa production will indirectly 

strengthen the general tax base by stimulating. overall 

14 During ~ost of the period, the buying and grading of cocoa 
has been handled by buyers licenced by the Cococa Marketing 
Board. 
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• expansion of econornic activity. Many taxes such as incorne 

t~xes, import duties, and sales taxes depend to a large extent 

on the level of economic activity. 

Another important contribution by an expanding cocoa 

sector ia, through exports. Since cocoa is the ma jor foreïgn 
/ JI 

exchange earner, an increase in production will result in 

increased fdreign exchange earnings, which will greatly benefit 

sectors, su ch as rnanufacturing, which rely heavily on imported 

goods and raw material. It is also weIl known that cauntries 

with a healthy balance of payments attract the Most capital 

from abroad. Thus, aIl sectors will benefit i~ensely thraugh 

an 'improvernent in the balance of payrnents. 

~rnuggling, rural-urban migration and incarne distr ibution 

are also likely ta be affected by activities in the cocoa 

sector. Sorne of the gains mentioned above may be limi ted by 
" inflationary pressures likely to result from an increase in the 

money supply created by the increase in foreign exchange 

reserves and credit expansion (see chapter 5). 

The interrelationships enumerated above are depicted in 

the flow chart below. 
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Figure 1.2: A FLOW CHART OF SECTORAL INTERRELATIONSHIPS 

1.4.2 Choice of Economie Goals for the Ghanaian Economy 
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Since this-study attempts ta estimate quantitatively the impact 

of pricing policies in the cocoa ·seetor on other seètors of the 

economy, ,i-t is important to clearly indieate 'aIl the variables 

of interest. Data availability has put a limit on the choiee 
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of goals. The following goals are considered to be important 

for the Ghanaian economy. 

.. 1. Higher rate of GDP growth . 

2. , .' An improvement in the balance of ,payments situation and 

'hence an increase in foreign exchange earnings. 

3. A faIl in the unemployment rate. As noted above this is 

only a partial measure since it does not take account of 

unemployment in the informaI sector. / 

4. A decline in the level of smuggling. _. 
In addition to the above, we will aiso examine the impact of 

the policies on production in each sector, government revenue, 

money supply and prices:-

o 

" 

.- -
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Chapter II 

DATA SOURCES AND ESTIMATION METBODS 

2.1 DATA SOURCES, PROBLEHS AND LIMITATIONS 

Two major problems faced by researchers in third world areas 

are availability and reliability of data. It is therefore 

imperative in a study such as this ta clearly indicate the 

sources and limitations of the data used. This study covers a 

period of twenty-six years, from 1956 ta 1981, a period chosen 

mainly because any consistent effort at compi1ing comprehensive 

data on the Ghanaian economy dates only from 1956 [Brown: 

1972) • Even then.., data such as value added by sector are hard 

ta come by, especially for the period before 1965. 15 

The main sources of data for this study are Ghanaian 

publications, mostly for earli~r years, and International 

Monetar.y FU11d (IMF) and World Bank publications for data on 

more recent years of the study. The Ghanaian sources used are 

mostly publications by the Central Bureau of Statistics (CBS) -

~pecially Economie Survey of Ghana. Other minor sources 

include The Bank of Ghana Annual Report, The Quarterly 
1 

Statlstical Newsletters of the Ghana Commercial Bank, and 

Labour Statistics also published by the CBS. We have also made , 

f'( 

15 Data for 1956 ta 1964 were obtained farm ECA estimates (see 
Statistical Bulletin fav Africa, ECA(several issues) 

-:- 41 -



o 

l' 

J 

42 

extensive use of two articles by Brown (1972) in the Economie 

Bulletin of Ghana. These articles provide an extensive survey 

of data on macro-economic var iables 

periode 

in Ghana from 1956-1,969 
s1 ..,l'? , 

The major international sources used are IMF, World Bank 

and ECA publications. .. 
Data on monetary and pr ice var iables 

hav~ been obtained mainly from several issues of the 

~ International Financial Statistics (IFS) published by the IMF. 

A World Bank country study on Ghana [World Bank: 1984] &1so 

provided considerable data on several variables, especially-for 

the latter part of the period. 16 

2.1.1 Data Transformations 

Sorne transformations were made to the raw data before the 

analysis. As a r~sult the data used in the final analysis may 

not agree closely wi th the or iginal sources. This, section 

discusses briefly the various ways in which the data have been 
" 

transformed. 

The most difficult task was obtaining a continuous series 

of the components of real GDP. In the first place, we had to 

deal with three, or sometimes, four series with different.base 

years. Moreover, the series were obtained from different 

sources which did not a1ways cor tespond wi th each other. To 

16 A more detailed list of the data sources is provided in the 
appendix, together with a definition of variables and aIl 
data used in the construction of the macro-econometric 
model. 
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solve the problem of diffe-rent sources, we gave prefer.ence to 

official Ghanaian sources over aU other sources, and whenever 

ewo series from the same source disagreed, we chose the more 

recent source. Thus any data revisions are incorporated in the 

analysis. 

The second and probably more difficult problem was forming 

a continuous series out of the National Income data with a 

single base year. Several approaches may be used. Preferably 

one would want to obtain implicit deflators for ~ach component, 

spllce them and use them to deflate the components of GDP at 

current priees. Unfortunately, the component parts of the real 

GDP thus obtained may not always add up to real GDP obtained by 

applying the implicit GDP deflator to nominal GDP. Of course, 

we could overcome this problem by first surnming up the real 

components so obtained to arrive at real GDP. The implicit GDP 

deflator would then be computed by dividing nominal GDP by real 

GDP. 

Alternatively, we could first obtain the ,implicit GDP 
\' ' 

deflators and, assuming that aIl component deflators are the 

same, use these to deflate the nominal component parts to 

obtain the!r real values. This method, though simple, i5 not 

appropriate, however, since the various components often have 

different deflator~. ___ ~ha~_~e have done in this study i5 to 

compute the proportion of each component of real GDP for each 

series, obtain a continuous real GDP series by splicing, and, 

assuming each proportion will be the same for the new GDP 
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series, apply them to the GDP series to obtain the real values 

for the component parts. 

Explicitly, we have for each series (assuming only 3 

compone'nts) : 

where X i5 GDP for each series 

X~, X2, X3 are components'of GDP for each series 

Compute the following for each year. 

Let NX be the continuous (spliced) series of GDP. Then 
v 

~ ~ 

NX1=(xl)(NX), NX2=(X2)(NX), NX3=(x3)(NX), where NXl, NX2' NX3 

are the respective final components of GDP. This method both 

ensures that each component maintains i ts deflator, and that 

th~ components sum up to total GDP. Both GDP by sector, and 

expenditure on GDP were computed this way,. 

Specifie variables were also ",transformed or created in 

various ways. The capital stock. variable in the employment and 
J 

investment equations ~as created by the tradl:,tional method of 

generating data from a 'bench mark' estimate [Fair: 1984, 

p.112: Jorgenson: 1963, p.252].' In Ghana the 'bench mark' 

estimate Most conunonly used is that given by Szreszrewsk'i 

(1960). His estimates are based on the assl,lmptions that: i) 

the flow of investment during any time period i9 uniform1y and , 

b 
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linearly distributed; ii) the rate of depr~ciation is linear 

a,nd constant for capi tal of al~ vintages. c 

assumptions, we have: 

(2.1) Kt = (l-Ô)I<t-l + It 

where Kt is capi të;ll stock in t irne t 

~ is the ra te of deprecia tion 

It is investment in time t 

Given these 

Investment series are availab1e from various publications •. 

Earlier studies suggest that a value of 0.05 for de i5 
, . 

appropriate for Ghana (Brown, 1972; Acquah, 1972; Attqh, 1978). 
~ 

The series is then deflated by the Gross Fixed Invest~ent (GFI) 
~ 

deflator to obtain capital stock in constant figures. 

'In the cocoa sector, most of the data are reported in crop 
o 

years . (extending from September of one year to August of the 

next) . To make these da ta conform to other sections of the 

study, we h'ave transformed the cocoa da ta in to calendar years. 

Examination of sorne of the data (CMB Annual, Report;1 1964; Gill 

and Ouf tus , Cocoa Market Report, several issues) have i1dicated 

that about 15% of cocoa is harvested between January and August 

of the crop year" while the main crop between September and 

December accounts for the other 85%. Based on these figures, 

we transformed the crop year data as: 

(2.2) Ot = • 15Qt-l,t + • 85Qt,t+l 

'fhere 0 is t;he level of' production 

. ' . . -, 
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The produeer priee of eocoa used in the cocoa supply 

equation was deflated by the border price of coeoa. The concept 

of border pr ice us~d in this study is along the 1 ines of Li t t le 

and Mirrlees (1974) and Hansen (1978). It is used to represent 

the price of a "tradeable" good at a country's border of entry 

in terms of either the domestic or foreign currency. A premium 

" is usually inc1uded to reflect the searci ty of foreign exchange 

in the country in question. Usua;Lly, the world .priee of the 

good is used bu t in this s tudy the border pr ice i s used to 

refer to the average produeer priee of cocoa in Togo and the 
JI 

Ivory Coast since these are the priees that matter to the 

Ghanaian ~oeoa farmer. An adjustme'nt was made to take account 

of the rate of inflation in the various eountries. 17 This 

adjustment is necessary since histor ical data on b1aek market 
'I! 
exchange rates, which would be more appropr iate, are not 

available. The border priee is computed by fi rst obtaining a 
'> 

weighted average of the Togolese and Ivor ian produeer pr iees 

with the eocoa production level as w~ights. Since most 

smuggling is to the Ivory Coast, the ehoice of we1ghts is 

probably appropr iate. The border pr ice is then compu ted as: 

(2.3) PTVC = (PPVC) (CPI)( CF)/CPITV 

~.,-~-\. where PPVC ls the weighted average of producer 

pr iees in Togo, and the Ivory Coast 

-~ CPI 1s the Ghanaian produeer pr ice index 
\....,1 

17 Similar approaehes were used by Bovet and 
p.26] and Franco (1981). 

, 
Unnever [1981: 

, 0 
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CPITV is an of avera-ge consumer pr ice indices in 

Togo and the Ivory Coast 

CF 15 the exchange rate (cedis per\ CFA francs). 

Other transformations and creation of datr th .. ~cocoa sector' 

are discussed under the section on smuggjng. 

2.2 ES'l'IJfA'l'ION HETBODS \ 

This section provides an overview of the methodologies followed.l' 

in estimating the equations of our model. The traditional 

classical methods of estimation have been followed throu9hout 

the study. These are basically the single equa tion methods of 

Ordinary Least Squares (OLS) and Two Stages Least; Squares 

(2SLS) wi th principal components. While other more 

sophisticated and statically desirable methods such as three 

stage least squares' and full information maximum likelihood 

methods would provide more efficient est imates, they have not 

been us~d in this study due to data limitations .18 

" ~ 
2.2.1 ,,'l'he Classical Lin~ar Hadel 

OLS is 'the most" cornmon met~ /used in estimating ,parameters of 
, ~ 

the Classical Linear Model. (CLM) ~dùe to fts:-~implicity. 
1 

,Consider the model: 

18 These me'thods are 
-observations (n) is 
than the number of 
problems arise. 

c' 

feasible 'only tf the number of 
large., ,Specifical.ly, if n is greater 
equatic:>ns in th~ ,model, singularity 
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(2.4) Yt = BO .+ B1Xlt + •• • •• +Ut -" 
" ~ 

where Yt is independent variable . . in time t. 

Xit is ith concomitant variable in 
0 

time t. 

Ut is an error terme 

Bi are parameters to be estimated. 

i=l, ••• ,k t=l, ••• ,n 

'f" 

In matr ix from, we have: 

( 2.5) Y = xe + u 

where 

YI, 1 Xl1 • ... • ,X1k BO U1 

y = • X = • • "-

• • • B = U = 
Yn 1 Xnl • •• • • Xnk Bk Un 

It is assumed that the Yi are, independent and identically 

distributed (i. i .d.) with 

E(Y) = XB 

where D( Y) is the dispersion matr ix of'O!y • 

. Alternatively, the Ui's are Li.d. with E(U) = 0, and O(U)= q
2r 

The above assurnptions imply the absence of autocor relation and 

heteroscedastici ty, We also assume that X is non-stochastic 

.... -

. 
~ . 
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and of full rank .19 

Under the above assumptions, the OLS estimates are 

obtained by minirnis ing the error surn of squares: 

( 2 • 6 ) U' U = (Y - XB)' (Y - XB). 

The solution gives: 

(2.7) fi = (X'X)-lX'y 

â is unbiased and consistent for B. Under further assumption 

of normality of the errors, (Le. U is N(O,(1'2 I ), we may 

determine the distr ibution of B as: 

This result may be used in testing hypotheses concerning B. 

In economic studies, several of the assumptions underlying 

the CL~ are aften violated, 1eading ta wrong conclusions about 

the estirnates and hence' inappropriate policy recammendations. 

Sorne of these violations are ~ difficul t to deal with (e.g. 

multicollinearity, heteroscedasticity) while others such as 

seriaI correlation are easier [Johnston: 1972]. In our study 

we have encountered the problem of seria1 correlation in rnany 

of our models. , It is thus proper to discuss' how we took' care 

\ of i t. 

i 

19 This latter assumption 1s necessary to ensure that X' X has a 
regular inverse 

----~-_._-- -=-----~----
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SeriaI correlation exists if E(U)=q2V ; where V is a 

posi tive semi-defini te rnatr ix 1 and it arises when the e r rors 

are cor related over time. r Ignor ing this problem leads to 

inefficient (but consistent) estimates. The Durbin-Watson 

Statistic (DW) provides a test for the existence of serial 

correlation (Durbin and Watson, 1950). 

In our estimation, it is assumed that the errors follow an 

autoregressive process. Other procescses such as the moving 

average (MA) and autoregressive integrated moving average 

(ARlMA) methods exist. Our èhoice is based on computat iona1 

convenience. The Cochran-Orcutt iterative method.' is used to 

correct for autocorrelation. Again, computat ional 

considerations necessi tated the use of this procedure . 

2.2.2 Simul taneous Equation Hodel.s 

Macro-econometr ic models are' essentially mul t i -equa t ion 

systems, involving relationships determining various variables 

of the mode!. Sorne of these relationships are stochastic while 

others are identities. Because dependent var iables from one 

relationship may enter the righthand side of other equations, 

le assurnption of a 

violated. Applicat ion 

non-s tochastic design 

will of OLS thus 

lflatr ix 

not 

may be 

produce 

'.' asymptotically consistent estimators. Other methods which take 
\ 

the simultaneou$ characteristics of the model into account 

should 'therefore be used. In our study 1 ~he 2SLS is used to 

take care of this problem. 

---~~" -------
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Suppose we have a model consisting Of, F endogenous 

variables, K predetermineg variables and a vector of errors. 

Consider the estfmation of the first equation of the system. 

The first equation may be expressed as: 

where YI (nxl vector of depèndent variable) 

YI ( matrix of endogenous var iables) 

Xl ( matrix of predetermined var iables) 

" Ul (nxl vector of errors) 
". 

BI coefficients of endogenous variables 

r 1 coefficients of exogenous variables 

Application of OLS to (2.8) will yield-estimates which are not 

asymptot ically consistent since YI may be cor rela ted wi th Ul. 

The 2SL8 replaces Yl with instruments which are not correlated . . 
. wi th Ul but are highly cor:related with YI. The instruments are 

obtained by regressing each of the elements of -YI on aIl 

predetermined variables in the system and using YI as the 

instruments. 

Replacing YI by YI' we obtain 

" 

or YI = zn,!, Ul 

where"z = [YI Xl], 
o 
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-and n = r~J 

Applying OLS to (1.9) gives~the 2SLS estimates as: 
• .. 

(2.11) fi = (Z'Z)-lz'y 

is assymptotically consistent and aIl standard tests apply 

[Johnston: 1972]. 

2.2.3 2SLS with principal Componen'ts 

The creation of instrumental variables for YI ,requi res the 
1 

regression of each element of YI on aIl predetermined variables 
J 

in the ,system. Very often macro-econometric I!l0dels contain 

more predetermined variables than the number of observations. 

The X 1 X matr ix May thus be singular. In the coco a model, this 

is not a problem but wi th the main model, the problem exists. 

Even if n>k, we may still have too few d'egrees of freedom if n 

is very close to k. 

efficient. 

The first stage e5timates May thus not be 
~-\ 

Cl 

One way of dealing with this problem 15 by using only a. 

subset of X as the fi rst stage regressors, which may be 

arbitrary; another i5 to use the first 1 pr incipal components 
0> 

of X (l<k) (Kloek & Mennes, 1960). The principal components 

:) of a matrix X are formed by linear transformations of the 

~ component var iables of X. 
l 

l'corresponding' to the eigenvalues 

\ 
\ (2.12) (X'X - XI)a = 0 

\ . \ 

They are the 

of the equation: 

eigenvectors 
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where }. is the el.genvalue 

a is the eigènvector • 
and l is an identity matrix. 

In sorne cases, only the pr incipal components of the . 
excluded predetermined var iables are used. This is 

computationally inconvenient since new principal components 
. 

have tQ be computed for each equation. Kloek and Mennes (1960) 
.. 

have shown that not much is lost when we use the pr incipa1 

components of aIl predetermined variables instead, a choice 
1 

that reduces the amount of computation involved cons.t~é+ably. 

In thfs study we have used principal components to estimate 

several of the equations of the macro modela 

. 2.2.4 Recursive Systems 

Another approach we shall use to reduce the number of first 

stage regressors is to take into consideration the 

recursiveness (or block recursiveness) of the system (see 

Pindyck & Rubinfeld: 1981). A system is said to be recursi ve 

if its equations can be determined sequentially, or in other 

words, if the solution of the nth equation depends only on the 
1 

first n equations. 

If a system has been ordered recursively its equations can 

be estimated by ordinary least squares. without any loss of 

consis tency. Cons ider the 3 equation model: 

(2.13) YI ='f(Xl,Ul) 

(2.14) Y2 = f(Yl,X2,U2) 

, 
---- ------
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( 2.15 ) Y3 = f(Yl,Y2,X2,U3) 

~ 

Each of the 3 equations 'can be estimated by OLS since (2.13) 

contains only an exogenous variables, (~.r4) contains YI which 

is not correlated with' U2 and (2.15) contains Y1 and Y2 which 

are not correlated with U3' Thus the. simultaneity problem is 
e 

circumvented. 

Many medium-to-large models (including ours) may not be 
"Jt 

,totally recursive but block recursive. This situation is a 

combination of recursive and simultaneous systems. Unl ike a 

purely recursive system where each equation feeds the next, in 

a b1.ock recursive system each block of equations feeds the 

next. The included blocks form simultaneous systems, however, . 
and must be estimated by appropriate simultaneous equation 

~ 

methods such as 2SLS and 3SLS. 

Example: 

( 2.16) YI = f(X1,Ul)-

(2.17) Y2 = f(Yl,Y3,X2,U2) 

( 2.18) Y3 f(Y2,X3,U3) 
Il-= 

( 2.19) Y4 = f(Y1,Y2'YS,X4,U4) '""-

(2.2-0) YS = f(Yl,Y4'XS'US.) 
" 

The set of equations (2.16) to ( 2.20 ) forms a system of 3 

blocks. Slock one contains equation (2.16) while block two is 
_ î 

made up o~ equations (2.17) and (2.18). The thi rd block 

comprises equations (2.19) and (2.20). (2.16) can be, estimated 
~ 

with OLS. The second and third blocks can be ~stimated 
, ; 

·~. 
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separately with 2SLS. Thus, we can reduce significantly the 

number of equations to be estima~ simultaneously. 

2.3 THE SIMULATION HODEL AND ITS EVALUATION 

Once-an econometric model has been specified and estimat~d, it 

may be put to several uses including structural analy-sis, 

forecasting and policy " . evaluatlon. Structural analysis is 

basically descriptive, dealing with estimation and 

interpretation of the coefficient by means of comparative 

statics, elasticities, multiplier analysis and testing various 

theories [see Intriligator: 1978]. 1 Forecasting on the other 

hand involves predicting values of 'the relevant variables 

beyond the sample periode Finally, policy evàluations (as the 

name suggests) compare the consequences of alternate policies 

to arrive a t the best combina tion . that should be adopted. 

These three uses of econometric models are by no means mutually 

exclusive, but the emphasis of each may be different. For 

example, structural analysis draws more heavily on theory than 

do forecasting and policy evaluation. The approaches are 

complementary, however, and . are often carried out 

simultaneously. 

Our study clearly falls into the category of policy 

evaluation. The simulation apprpaoh' te policy evaluatien is 

adopted here. 20 Simulation involves the mathematical solution 
~ 

- . 
1-

20 The instrument-targets and social welfare function 
approaches may aIse be used (Kirsche~ and Morrisens, 1965). , 

o 
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~ of a set of difference equations. Conside~ the model: 

( 2 • 21) YB = X r + U 

where Y = matrix of endogenous variables. 

X = matrix of predetermined variables. 

U = error 

and 

(2.22 ) YB = Y"i rI + z f2 + Rr3 + U 

where YI is a matrix of lagg~d endogenous variables 

Z is a matrix of exogenous varia~les 

R is a matrix of policy variables 

Assuming B is of full rank" , the reduced form model 

obtained as fo11ows: 

t" 
(2.23) Y = Y1 r 1B- 1 + Zr2B-l + Rr3B-1 + UB-1 

56 

may be 

/ To obtain a solution to the model above, we require values for 

Z May be a5signed thei r act ual values if 

simulation i5 wi thin the sample perlod, or they may be 

extrapolated by an appropriate method if simulation i5 outside 

the sa~ple per iod. R is usua1ly - obtained by making var ious 

assumptions. We also need an assumption about the"errer terme 

Since we initially aS5umed that E(U)=O, we will set the values 

of the errer term to, zero when simu1ating the model. Our , 

simula tion i5 t!herefore determinist:-ic. 21 Once values of the 

21 Most mode1s make this assumption. Stochastic simulation on 
the other hand involves using Many .draws of error t~rms in 

, 
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parameters, exogenous variables, lagged endogenous' variables 

and ppll.cy variables have been obtained one way or the othe.r, 

values of the endogenous variables can be calculated for each 

periode 

The" method described above is useful when the simulation 

model is linear (both in var iables and paramters). This is ,) 

however, not the case for most medium to large models, which 

often include nonlinear relationships. Our model contains 

several non-linear equations. In such a situation, the reducêd 

form ts not easily obtainable, and simulation is done with the 

structural forme Several methods exist but, for computational 

convenience, we have used the Gauss-Seidel iterative method to 

simulate our models. 
, 

Consider a two-equation simulation model, such as follows: 

AlI' variables are def ined as before. ~ In the Gauss-Seidel 

technique, Ui, U2 are set''' to zero while Xl" X2 assume th,eir 

actual or extrapolated values. (2.24) and- (2.25) are estimated 

by an appropriate method, while sta~ting values for YI and Y2 

are provided by the researcher. The first step solves for YI 

and 12 by substi tuting for the values on the RHS. Then the 

so~u t ions obtaine~ in the fi rst i teration for y~~ and Y2, are 

substituted into the RHS for a second round of iteration. This 

" the process of solvi~9 the model. [Fa'ir: 1984]. 

, ( 
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con~inues until the percentage changes in yI and y2 are very 

small. 

~î. e. YIn - Yl n- l 
~ E 

~ 
YIn 

where E is the tolerance criterion. 

In our study, we have cho5en the value of .0001 for f. This 

value i5 considered to be low enough for the desired accuracy. 

2.3.1 Evaluating the Predictive Accuracy of Simulation Hodels 

B!=!fore the model can be used for· po1icy experiments, it must . 
satisfy certain conditions. In particu1ar, it shou1d be able 

\~to track the historicai data over the simulation period 

, . 

reasonably weIl. Other desirable properties inciude picking 

t,lle turning points ,in the histor icai data, and conforming to 
t-1 

theory. The most common statistics for evaluating predictive 

accuracy are the Root Mean Square Percentage Er ror (RMSPE), 

Mean Absolute Percen tage: Er ror (MAPE) and Theil' s inequali ty 

index (U). Most recent studies use either the RMSPE or U 

because the MAPE penalizes large errors less than do the other 

measur'es. This study has used the RMSPE defined below tQ te~t 

for acquracy. 

RMSPE = ~: t{':~_=_:S}2 X 100 
"a" ' n Y 

wh~re ya = historlcal value 

yS = simulated value 
" 

a 1 , 

'>\ ~J 
\ 

\ 

... 
, 
1 

1 

.... , 

t}, 
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The main problem with these statistics is that since their 
• • \.. f4 • 

di5tr1but~ons are not known paramE7tr lC testlng 0 them 15 not 

possible. What is done traditionally is to compare them with 
('-_ _ • 4'1 

";. ~ f 'J.ii'--

those of similar studies, d~,ut )rs, Fair (1984, p. 263), points 

out, this may also run into problems, since these measures are 

highly sensitive to the number of endogenous va?iableS 

app~aring as exp~anatory variables ln each equation of the 

model. The l~ss the number / of 

variables, the better thes~~~ures 

taken in interpreting th~. 

endogenous explanatory 

are. Thus,' care must be 

~ 

A model's abiljty to explaip turnin, points i5 al se widely 

used to determine ~ts acceptability. This is best done by 
<;) 

• 0 

overlayihg the g~aphs of simulated values with the historical 

ones. ' . , 
1 

~~ 

2.3.2 ~olicy Experiments 
// 

Both' the cocoa seçtor model and the complete macremQdel will be 

subjected to policy experiments under various assumptions. The 

methodology is to rnake an aspumption about the value of a 

particular policy variable, use it to simula~ the model over 

the sample per iod, and the{1 compare these resul ts wi th sorne 

control solution. In this situation the control solution will 

be the ~ase where all pr~determined variables (including policy 

variables) assume their historical values. 

The main policy var iables in 

and the officia\ 

this study' at"e the cocoa 

rate. Various 
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'combinations of these variables will be used to simulate the 

model. We shall aIso, m~ke certain assumptions about severa! 

exogenous< variables in the model not directIy contcolled by the 

government. 

? 
1 
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Chapter III 
( 

A MODÉL FOR THE COCOA SECroR IN GHANA 

This chapter 1s devoted to building an econometric model for 

the cocoa sector. Later on, this model will'be integrated into 
" 

the macro model for the whole econorny. Since our main 

objective is to evaluate the impact of various cocoa policy 

'scenarios on other secto~s of the economy, i t is obviously 

impor,tant to treat this f sector separately from the rest of the 

economy. 

3.1 SPECIFICATION OF THE MODEL 

The cocoa sector model is a typical dynamic cornrnodi ty model 

cons).sting of supp1y, demand, and pr ice equations together wi th 

several identi ties determining relevant var iables such as 

export volume, cocoa export tax proceeds" and earnings lost, 

through srnugg1ing. A suppl Y function for Ghana 1 s cocoa is 

estirnated using the traditional adaptive expectations approach 

popu1arised by 

relationship is 

Ner10ve (1958) • 

used to determine 

A (dynarnic adjustrnent 

wo r ]d derna nd for cocoa . 

World price and stock of inventory are assumed to be given, 

while quantity supplied by the rest of the world i5 treated as 

a residua\. 

- 61 -



o 

o 

, 

62 

3.1.1 '!'he SUPp19 Function 

Agricultural supp1y functions are generally dynamic in nature 

since they seek to estirnate the re?ponsiveness of quanti ty 

supplied to changes in priees in- the pasto There must 

therefore be sorne expectation built into the system. Nerlove 

(1958) is main1y responsible for laying the groundwork in this 

area, while other contributions and empirical applications have 
.. 

been added in works by Behrman (1968) and Bateman (l9~5). It is 
" 

noteworthy that Baternan's work large1y inv01ves estimations of 

supply functions for cocoa in Ghana. and that Ady (1953) and 

others have also provided empir ica1, estimates. Most of these 

studies are based on the Nerlovlan supply function. 

Agr icultural supp1y functions fa1l into two major 

groups--supply functions for annual crops and supply" functions 

for perennial crops. The main difference between the two , . 
groups is that, whereas the 'latter involve a long gestation 

period before harvesting begins and continue to produce for a 

long tirne, (for example crops suc~ as cocoa, co,f fee, bananas, 

etc.), the other group, comprising crops su ch as potatoes, 

rice, and peanuts, produce only once, usual1y annually. 

Since cocoa is a perennial crop, we shall discuss ,the 

specification of supply functions falling under this category. 

French and Matthews (1971) have provided an analytica1 

framework Eor constructing such models. Their guide1ines 

inc1ude re1a t ionships determining yield, acreage 1 new 

plantings, 

variables. 

and relationships -iinking expected and observed 
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Two general- approaches may be distinguished. The first, 

which is appropr iate for estirnating long-run elasticities, 

involves two relationships determining acreage planted and 

yield per acre. Total output is then obtained as a product of 

acreage and y ield/acre. Most often, however, da ta on acreage 

planted is not available and one can only estirnate a 

relationship for output. 

In the first case, the equation for acreage response is 

based on 'the general Nerlovian adaptive expectations model. It 
" assumes that a move to a new equilibrium area under coeoa 

cultivation in response to a change in the producer priee of 

cocoa first affects the expeeted level of future priees, which 
-
in turn affects the long run equilibriurn acreage planted. 

Finally, the change in long-run equillbrium acreage is 

translated into changes in current output. 

for acreage response is developed as follows: 

The relationship 

Following Nerlove (1958), we assume that farmers form 

their priee expeetations in proportion to their mistakes in the 

previous year. 

Then' 

P*t - P*t-l = b[Pt-l - P*t-l] 

where P*t is expected producer price in year t 

and b is the coefficient of expectation. 

Re9rranging, we'have: 
f, 

d' 
(3.0) ptt = bPt-l + (l-b)Ptt-l 

J 

_~ ____ J 
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Eq~iOn (3.0) is a first-order difference equation in P*t 

. wh~se''s.9Jution is given by: 

P*t = H( l-b) t 
t . 

+ ~ b(l-b)t-1Pi _1 
i=O 

p* may be measured in deviations from the initial valué such 

that H=Q, reducing the equation above to: 

t _. 
(3.1) P*t = ~ b(1-b)t-iPi_1 

i=O 

r... 

Assume that in each period, acreagr under cultivation is 

adjusted in proportion to the difference between the output 

desired in the long run and'actua1 output in the previous year. 

Then 

(3.2) At - At-l = m[A*t - At-l] 

where m i p coefficient of adjustment 

At is acreage in year t 

A*t is desired acreage in year t 
.. 

Equation (3.2) ls a first-order difference equation in At whose 

solution, similarly to equation (3.1), is given by: 

t . 
(3.3) At = ~ m(l-m)t-JA*j 

j=O 

At thus, depends on various A*'s in the pasto Suppose Zt is 

another var iable apart from p* which influences A*, and let 

the relationship be as follows: 
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". 

where Ut 1s an error term 
" 

Z may represent costs of production,', inpu.ts such as 

insecticides and fertilizers, or similar variables which tend 

to influence long-run productivity. 
, 

Solving the system consisting of equations (3.l), (3.3) 

and' (3.4) gives the equation for A as: 

t . i .. 
(3.5) At = aÔ + albm ~ (l-m)t-2 ~ (l-b}2- J Pj_l 

i=O j=O 

"t . . t 
+ a2m ~ (1-m)t·2z i + m ~ (l-m)t-iui 

i=O i=O 

Equation (3.5) May be trqnsformed into; 

(3.6)~ At = aObm + albmPt-l + [(l-b)+(l-m}]At-l 

- (1-b)(1-m)At-2 + a2mZ t - a2(l-b) mZ t-l 

+ m[Ut-(l-b)Ut-l] 

, .' 

Equation (3.6) assumes that the errors follow a first order 

autoreglessive process, and suggests a regression model of the 

form: 

( 3 .7) 

, 
.---,/ 

where Vt = m[Ut - (l-b}U~Ll] 
;' 

In functional form, Me have: 

o 

.J 
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Whereas acreage under cul tivation involves long-per iod 

decisions, yield per acre is a short-term phertomenon determined 
.-

by factors such as natural cQndi tions and cur'rent outpu t and 

input priees. Such a relationship may be expr~ssed as~ 

(3.9) Yc = f(R,P,V) 

.where Yc is yield per acre 
, 

R is an index of meteorological conditions 

V is a 'vector of input pr ices. 

• .~ 

Given acreage planted (eq. 3.8) and y.ield per acre (eq."3.9) 

above, total- output of cocoa beans is given by: 

( 3 • IO ) QSG = ( A) ( y c ) 

where QSG ="Gha~a's supply of cocoa. 

The alternative method (following Laby-s (1973» assumes 

that supply can be explained as: 

q*, p*, Z are as defined before. 

The desired quanti ty supplied is determined by the stock 

adjustment relationship. 

p* is determined by the adaptive expectations model: 

o 

~: 1 

, 1 

! 

• 
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(3.13) P*t - P*t-l = b[Pt - p*t-11 

The set of equaOtions (3.11), (3.12), (3.13) is similar to 

(3.0), (3.2), and (3.4) and Hs solution will give the 

, relationship for supply response as: 

This is essentially a short-run relationship sinee it assumes 

acreage planted as given. This means output can qhange in 

response to pr ice and other variables only as a result of 

ei ther better husbandry of existing trees (by means such as 

weeding, spraying, etc. ) or by increased prof i tabili ty of 

farming relative to other activities. 

Although it would be desirable to estimate the quantity ,of 

cocoa supplied by the fi rst method bu t due to th~ absence of 

data on acreage planted, our final equation is based on 
v 

equation (3.14). In practice, the estimated relationship d~es 

not have to be exactly in the form of equation (3.14). 

Essentially, it should contain the variables p, q, Z though not 

necessar iIy wi th ,the same lags. For sho'rt-run estima tes, lags 

up to five 'years are chosen depending on the significance of 

the lags. Various functional forms are aiso used, ego linear, 

logarithmic, first differences, ratios of various < priees, 

etc. 22 

( 

22 See Labys (1973) for a review of a number of ~hese studies. 

, 

" 
,J , 
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The following linear reIationShip was estimated for this 
. 

study: 

"-. 
(3.15) QSG = aO + aIPPTV(-3) + a2YCO + a3t + U 

PPTV, the price variable, is the nominal producer price 

deflated by~the border price. 23 PPTV thus ref1ects" the relati~e 

profitability of sellfn~ cocoa 'to the CMB rather than smuggling 

it into,the neighbouring countries. 

relationship between QSG and PPTV. 

, 
We would expect a pos~tive 

Due to unavai1ability of 

data, 'variables which may be classified under Z such as use of 
~ 

fertilizer and insecticides, have been exèluded frorn the 

relationship. A trend variable has been included to reflect 

any other 'secular changes tha t rnight have occur red over the 

sample, period such as the introduction of new varieties and 

new plantings. YCO is cocoa farrners' incorne and is included to 

,capture any income effects, and also to test the hypothesis 

that-farmers have a target incorne (see section 1.2.1). 

3.1.2 \ 
Demand and InyentoIY 

The dernand for cocoa is a derived dernand since cocoa is a raw 

material ultirnately used in the manufacture of confectioneries. 

However, due to the difficulties involved in treating it as 

such, as weIl as data problems, we follow the general procedure 

[Akiyarna: 1982; Blomqvist & Hassel: 1972; IeeO: 1975], by using 

23 See section on data handling for the rnethodology used to 
convert the border pric~ into local currency. 
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world cocoa gr indings as a measure of world deman,? 'for cocoa. 

Following the~theory of consumer ,demand (i.e. maximisation 

of utility based on sorne budget constraint), the dernand for a 

commodity depends on its own priee and priees of related goods 

(substitutes and complements), incorne a~d other variabl~s, such 
" ' 

as taste. Coeoa and sugar are the main ingredients used.in the 

production of confectioner ies. The inclusion of the pr ice of 

~ugar .will thus capture any complementar i ty effects. 

Furthermore, more than 60% of world grindings and consumption 

take place in the OECD' eountr ies [Gi,ll & Ouffus: several 

issues] • It is thus appropr iate to include the GDP of OECD 

countries to take care of incorne effects. 

The relationship for estirnating demand is given by: 

(3.16) QDW = f(PL, PS, YW) 

where QDij is world cocoa grindings 
" 

PL is the Accra-London spot priee 

PS is the priee of sugar 

YW is real GDP of OECD countries 

-
The treatrnent of inventories_ is a major problem for rnany 

commodi ty models due to the faet that stoekholders 1 behaviour 

differs depending on their motives. Furthermore, different 

resul ts may be obtained according' to whether the holders are 

consumers, producers or speculators. Yet stocks are not 

classified in these categories, which makes it difficult to 

\ 
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provide ,a general frarnework/ for analysing thern. Labys (1973) 

has provided a comprehensive overview of the various types of 

inventories and studies which nave incorporated them. 
f 

Since a substantiai part of cocoa stocks are held in the 

major consurning countries, rnainly for purposes of speculation 

and rnanufacturing, we rnay assume that they fall in the category 

of producer stocks. The usual way of dealing with this 

category of stocks is by way of an accelerator-stock adjustment 

pr inciple [Goodwin: 1947] , whictr assumes proport ionali ty 

between desired stock and output in a particular period. 

(3.17) S*t = nO + n1qt 

and 

(3.18) St - St-i = a[S*t - St-1] 

. where a is the coefficient of adjustrnent. 

Combining the two equations, we obtain: 

_ St 

or 

It is aiso reasonable to expect that prices.may be an important 

feactor in deterrnining the 1evel of stocks. For exarnple, an 

increase in the pr ice 1eve1 may cause manufacturers to use up 

sorne of their stocks. Thus an appropriate equation for stocks 

may be of the form: 



" 

" . 
c: 7~ 

" 

. _--~ 

(3.20) St::: bO + blqt + b2St' +--b3P * t' + Ut 
: 

, 1 

where p* rnay be eurrent' o,r lagged by apptopriate periode 

This suggests a funetional form in terrns of the variables of 

our model as: 

(3.21) CIS = f[QDW,CIS(-l),PL(-l)] 

Alternatively, an inverted form of this equ'ation may be used to 

determine priee as follows: 

(3.22) i. e. PL = f (QDW, CI S ) 

CIS May then be dete'I'mined as an iden t i t'y: Il 
, , 

~~ 

crs = QSW - QOW 

Preferably, a model for the Ghanaian eoeoa seetor should 

inelude aprelationship sueh as equation (3.22) above; where the 

world priee for eoeoa is endogenously determined, . ' Slnee Ghana 
, 

produees a significant pereentage of world SUPplYi and.can thus 

not be assumed to be a priee taker. Many attempts at estimating 

sueh a relationship, however, did not yield reasonable results •. P 

'.... ' 

We have thus decided to treat PL as exogenous, and instead 

inelude Ghana's supply as one 9f the variables deterrnining the 

coeoa export priee (see next section) • 

; 

" 1 

.' 
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3.1.3 Bxport Priqe for Ghana's Cocoa 

-The export priee "of cocoa is the third pr ice included in "the 

'model.. The other two are the wor ld pr i~e of cococ\,,. (PL) 

discussed above, and the producer pr iee of eo€oa, which are 

, ' 

both treated as. ,exogenous. There are several reasons why' tbe . 
,J 

'export' priee Qf Ghana 1 s cocoa may differ from the world pr ice 

'as represented by Accra-London spot pr iee tPL >-. The moSt 

" ilmportant is that PXCE is an average priee fbr 'sales of Ghana' l:! 
) 

cocoa to var ~ous countr ies. These m~y differ due to 

preferential treatment given to these eountries. Furthermore, 

'. PXCF __ will reflect priees on other major markets (e. g. New York 
to 

'\ 

spot priee for cocoa). 

In this study we expeet the export priee of eocoa (PXCF) 

to vary directly with the world priee (PL), a time tre~d which 

,'will cap'ture any secular ef-fects, and a durruny var iable (PUM2) 

( which assumes a value of 1 after 1976 and zero else~here ... DUM2 

is ia;cluded to take account of the .sudden, unexplained jump in 

PXCF from 1977 to 1981. Lagged QSG i9 also in~luded- to ta~e , 

care of the fàct t~at an increase in Ghan{l' s supply of eocoa 

will lead to a cfall in the export pric~. A log-line~r 

re1ationship was estimated as follows: 

" (3.23) logPXCF = kO + klïogPL(-l) + k2109QSG(-l) 

. . , 

.,.,/ -

.' ( 
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3.1.,4 Domestic ConsWlJption of Cocoa and Other )'"denti ties 

An attempt at relating domestic consumption of cocoa in Ghana 

to GDP (reflecting the level of economic activity) and PXCF, 

which provides a measure of competition with fereign consurners;-

yielded poor results. Domestic consumption is therefore 

determined in the model as a residual. 

(3.24) i.e. CD = QSG - CXO 

. 
Other identities were ir\cluded te 'determine cocoa expor ts 

(CXO), cocoa export tax (TAX), cocoa export tax revenue (RC), 

cocoa export earnings {XCO) and earnings lost through smuggling 

An identi ty representing quantity supplied by the rest .of the 

world (QSRW) closes thè system. (XCS).24 

3.2 SHUCGLING 

Smuggling has received only a passing reference in the 

development literature, despite the fact that official s04rces 
" 

and independent studies have indicated that it accounts for 

more~than 20%, of the totâl trade of many LDC's especially Asian 

and African countries. The reason for this lack of attention 

is the difficulty of detecting th~ volume of smuggling. To 

ignore it altogether, however, may result in incorrect 

estimation results and hence inappropriate policy implications. 

24 these identities are defined below. 
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Consider the case where one is interested ,in estimating 

the supply function of an agr icultural commodi ty. If one 

relies only on official records of production, which don't take 

account of smuggling, the resulting estimated suppl:y functions 

will suffer- from aIl the statistical deficiencies of 

measurement errors and hence leading to erroneous policy 

conclusions. There should thus be considerable effort put into 

incorporating smuggling into aIl relevant studies. As Simkin 
-

[1970: p. l57B] right1~puts it, " .•• a ttempts at quantitative 

estimation are necessa·rily hazardous. Complete neglect, 

however, is much worsei it implies a zero estimate which in the 

ci rcumstances wi Il be absurd Il • 

3.2.1 '!'he 'l'heory of Smuggling 

Before consider ing the task of detecting smuggling, a 

discussion of the theoretical background is impor~ant. The 

term smuggling as used in the literature may take various forms 

inc1uding over-invoicing, under-invoicing, misc1assification of 

goods and clandestine physical movement of goods to avo'id 

customs. Both imports and exports may be subject to smuggling. 

Over-invoicing occurs when goods are deliberately declared 

at a higher value. The difference between the actua1 value and 

the declared value then accrues to the trader in the form of 

foreign exchange which can be traded on the free market or 

black market (if one exists). In the case of under-invoicing, 

goods are declared at lower values to avoid paying the full 
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custom dut Y • The third type of smuggling ipvolves classifying 

goods under other categories which have lower rates of 

taxation. 25 The final type of smuggling needs no further 
\ 

explanation. It can involve both imports and exports and is ': 

probably the most significant in the case of exports. 

Smuggling may take place for a number of reasons, 

including. the avoidance of high tariffs, overvalued currencies, 

and high inflation rates. For the present, we wi Il only 

consider the case where only high tariffs are the main cause of 

smuggling. 26 

The background to the the~ry of smuggling has been 

provided by the classic article of Bhagwati and Hansen (1972). 

Before that, the general belief was that srnuggling necessarily 

avoids tariffs and hence must.be a movement towards optimality. 

In other words, srnu9g1ing must improve welfare. This line of 
o 

reasoning ignores the fact that smuggling lnvolves a cost to 

society, however. In the case of exports for exarnple, there ls 

a loss for most primary exporting ,deveioping countries such as 

Ghana. The priees at which the smuggled goods are sold in the 

neighbour ing countr ies . (border pr ices) are llsually lower than 

the world priee for the good in question, tl10ugh these border 

priees may be substanti~lly higher than the pr ices in the 

25 In certain LDC's, capital goods carry lower rates of 
taxation. 

26 This is on1y true for countr ies wi th floating rates, hence 
no difference between official and free/blackmarket rates. 
As we shall see later, this is not the case for most LDC's 
including Ghana. In such cases, the blackmarke~wremium may 
be considered as a tax/subsidy on foreign trage: t 0 



( 76 

country from which the goods are illegally exported. There 

could trerefore be substantial gain in foreign exchan~ by on~ 
country at the expense of another. 

" In addi tion, there is the usual optimal tax argument if 

the country from which the goods are smuggled is a monopolist 

in legal trade. An appropriate ~ax can thus lead to a welfare 

gain whereas smuggling constitutes a movement away from 

optimality by undermining such a tax. Thus, smuggling may and 

often does involve a welfare loss for the country involved. 
i 

Using the traditional Hicks-Samuelson framework, Bhagwati 

and Hansen ~1972) have demonstrated that the presence of 

smuggling may lead to welfare loss as compared to a situation 

where smuggling is absent or negligible. In a situation where 

the smugglers' transformation curve is different from the 

domestic transformation curve, smugg1ing necessari1y ~liminates 

legal trade. In such a situation, one cannot say a priori 

whether smuggling raises welfare or note However, in the more 

realistic si tuation of the coexistence of legal trade and 

smuggling, consumption is on a lower indifference curve aS 

shown in Figure 3.1 

In Figure 3.1, exports (X) and imports (M) are represented 

on the vertical and hor izontal axis' respectively. AB is the 

transformation curve. Pf, Pt and Ps denote priee ratios on the 

free, domestic (tariff inclusive) and smugglers' markets; Uf, 

Ut' Os' are corresponding· cornrnunity indifference curves while 

Cf' Ct' Cs are tonsumption points. Cs,t and Us,t represent 

situations where smuggling and legal trade may co-existe 
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A 

• 

B M 

Figure 3.1: SMUGGLING IN THE PRESENCE OF LEGAL TRADE , 

Consider, without 10ss of genera1ity, the situation where 

on1y imports are smuggled. Under free trade, the economy is at 

Cf on the 'Uf indifference curve. This is c1ear1y the most 

desirable situation from the point of view of welfare, since 

there will always be a point on the PfCf line on a higher 

indifference curve than any other si tuation. Suppose that a 

tariff is introduced such that the domestic terms of trade are' 

on a steeper line 'tangent to AB at Pt (i. e. Pt=Ps )" Suppose 

further that the smugglers' transformation line coincides with 

the tangent at Pt. Then if consumption takes' place at any 

point on the' smugglers' transformation curve other than at 

Pt (=Ps )' legal trade will be ccmpletely el iminated. Such a 

point is at Cs 'on the Us indiference curve. Cs,t. on the other 

hand represents a situation where both smuggling and legal . ~, 
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trade can cv-existe Here, smuggling ls at Q, while 1egal trade 

leads to consumption at Cs,t on ,Us,t 

Finally, if consumption takes place at tt at we1fare 1evel 

Ut' then smugg1ing is completely e1iminated. It is obvious from 

the'diagram that Us,t is higher than Us' It ls also true that 

we can always obtaln a si tuation in which no smuggling is 

always better than any amount of smuggling (i.e. 

Ut>Ut,s>Us ).27 Thus, Bhagwati and Hansen arrived at the 

conclusion that: 

3.2.2 

For non-prohibitive tariffs, and constant costs equal 
to the tar iff-included priee and perfect competi tion 
in smuggling, legal trade and smuggling May' co-existe 
In this case, no sm~ggling is better than any amount 
of smuggling; and the 1ess the smuggling the bet~~r. 
[Bagwati and Hansen: 1975, p.14] 

Met:hods of Detecting Smuggling 

Whi1e there present1y is sorne agreement on' th~ we1fare and 

balance of payment effects of smuggl~ng, there is very li ttle 

consensus on the methodology to be Eollowed in quantifying 

smuggling. The most widely used method is partner-country data 
> 

comparison (Bagwâti). By this method, the recorded official 

trade.. of a country is compared with that of i ts trading 

partners. any c;1iscrepancy between the t'wo, adjusted for 

freight insurance, etc., gives an indication of thk magnitude 
-r 

27 From Fi9ur~ 3.1, a situation -can arise in which Us,t is 
higher than Ut. However, since, the PtCt line crosses the 
horizontal axis further right than the QCs t 1ine, there 
will be at 1east one equilibr ium point .. on' the PtCt 1ine 
which is higher than Us,t-



o 

o 

1 79 

of smuggling out of and into the country. 

This method is ~t. without numerous criticisms. They 

include errors in estimating freight and insurance costs, 

different procedures and classifications used in recording 

trade, etc. Furbhermore, in many ci rcurnstances, the smuggled 

goods usually -are not recorded by the recipient country as 

imports but rather as its own production: This is especially 

true with primary exports where the final destination is often 

overseas. In the case of coco a srnuggling frqrn Ghana to Togo, 

for example, the Togolese authorities reco'rd such activities as 
($> 

originating from Togo rather than as imports from Ghana. 

Thus, in Many cases, it, is almost impossible to use 

partner-country data cornparisons to detect smuggling. The only 

situation where the method May be applicable ~s when smuggling 

takes the form of over-invo1cing and under-lnvoicing. In' such 

a case, a fairly good indication may be obtained by comparing 

the country's official records with those of the partner 

, country. 
~ A second method, also qui te popular, assumes tha t there 

exists sorne 'normal' level of production for a particular year 

of interest. pnce this normal prt;Huction level v has been 

established,. smuggling is determined by the difference between 

this level and the sum of official exp,orts and domestic 

. consurnption. While this method is more suitable for estimaHng 

smuggling in MOst cases, the difficul ty lies wi th est imating 

the 'normal' level of production. Many developing countries 
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have large sect'ors of small scale production, which are often 
r 
1 

difficult to monitor. The recorded official levels of 
, 

production estimated exports plus domestic thus are 
[, 

cons~mption. The esti~ exports often make allowance for 

unrecorded expor~s, which a're established by the author i ties in 
I, . 

an ad hoc manner. Richter (1970) has documented the 

difficulties that ,plague such attempts at estimating quant,ities 

involved. 

In estimating the quantity of cocoa smuggled in and out of 

Ghana, we will adopt the latter approach. Our main objective 

'thus is to obtain a reasonable estimate of a 'normal' level of 

production, and then to obtain the level of smuggling by the 

difference between this and the recorded official level of 

production (exports plus domestic consumption). 

So far, there have been only two explicit treatrnents of

smuggling in related studies on Ghana. By this we irnply not 

only the recognition of the significance of cocoa smuggling and 

consequent policy implication 
-f' systematic attempt" at its 

that it may have, but also a 

estimation and inclusion in 

subsequent analyses. A study by Franco (1978) includes the 

level of 'smu.ggling ln estimating the supply function for cocoa 

in Ghana. His figures;'~' obtained from various"-sour-ces including 

his own estimat'es, were, based on' the assumption that aIl 

smuggling is to Togo, an assumption that is obviously not . 
realistic. In the first place, official. Ghanaian statements 

and those of other international bodies su ch as the World Bank, 

o 

Q' 
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indicate that large quantities- of cocoa are smuggled into the , 

Ivory Coast as weIl. Secondly, many estimates of total 

smuggling (including Franco's) have put the out of Ghana , 

figures at levels much °higher than the total official records 

of cocoa exports fr,om Togo. For example, in the 1978/79 crop 

year, Franço arr ived at a figure of 50 ".000 metric tons as the 
1 ~ 1:1 ~ 

quantity of cocoa smug.gled into Togo, while recorded Togolese 

exports amounted to less than 20,000 tonnes (Gill and DuEfus). 

Since Togo aoes not process any of i ts produce, we can safely 

assume that Togolese exports are equal to its production plus 

smuggling. Thus, Francois figure would Mean that TQgo's output 

('production 1eve1) in 1978/79 was zero and that the recorded 

level of exports was less than what was actually expor ted. 

This is unlikely to be true since he estimated smuggling as 

follows: 

SM = XT - ST 

where SM is smuggling cocoa from Ghana to Togo 

XT is Togo' s exports>' 
( \ . , / 

ST is Togo' s production 
1 

Furthermore he does not indiéate how ST was determined. -Another study by / Kumar. (1973) opera tes on the assumpt ion 

that because they' have simi1ar clima>tic, agronomie and 

tec~~ological/conditions, production conditions in Ghana, Togo 

and the Ivory Coast are uniform. Any change in product ion 

ratios can only corne about as a result of po1icies or phenomena 
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,affecting cocoa tree population. These include fresh 

p1antings, adoption of higher yie1ding varieties, or disasters, 

such as bush f ires and diseases. Assuming that diseases and 

other natural disasters affect aIl tree countries even,ly, 28 and 

that there has been no significant change by any of ....the 

countries towards a particalar variety oe the coco a tree, Kumar 

assumes -that any changes have been due to increases in new 

plantings. Based on this assumption, the amount of smuggling 

in or out of any of the three countries ls estimated as a 

deviation of i ts production ratio from that for the whole 

region with an allowance for changes due to new plantings. 29 

The resu1ts obtained by Kumar show that a substantial 

amount of cocoa has been smugg1ed out of Ghana between the 

period 1962/63 and 1970/71, whi1e between 1959/60 and 1961/62, 

there was smuggling into Ghana. Kumar's figures 
\ 

significantly higher than FrancoIs (1978) and agree 

closely ~with other independent estimates. They 
~ --.._~-----, 

-\ ~_.~ 

shortcomings, howe~r~ which we sha1l see below. 

Our approach at estimating the quanti ty smu 

relies on the idea of the existence of a of 

production. Fo1lowing Kumar (1972), we as~ume that the annual 

percentage changes in production 1eve1s in the Ghana-Ivory 

28 In 1983, bush fires devastated large acres of cocoa farms i~
Ghana due to a prolonged drought. Apart from this, there 
have not been any reported disasters which have not equally
affected production in the three countries. In any case, 
1983 is outside our sample period and hence will pose no 
significant problems. 

29 A more elaborate analysis will be presented later. 
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Coast-Togo region should be similar. In other words, any 

differences between countr ies should be due ei ther to new 

plantings or to random error. Smuggling would then represent 

any unexplained differences. 

Let o = QSG + QV + QTO 

whe.re Q is total production in the region. 

OSG, QV, OTO are production levels in Ghana, 

Ivory Coast and Togo r')spectively. 

Production .... indices :for each region and for each country are 

computed as follows: 

ql = OSG/QSG*, q2 = QV/OV*, q3 = QTO/OT?*, q4 = 0/0* 

where * denotes production in the base year. 30 

If each country is assumed to produce at a level consistent 

with the index for the whole region then one can take the 

'normal" production for the three countries to be: 

'NQV = Q4.0V* 

NQTO = Q4.QTO* 

Smuggling is then determined in the following way: 

o 

30 A year when smu9gling for aIl countries is assumed to be 
zero. 
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CXS = NOSG - QSG 

CXSV = NOV - QV 

CXST = NOTO - OTO 

A negative value corresponds to smuggling into the country and 

vice-versa. The resul ts, shown in the table below, indica te 

that before "1966, Most of the smuggling was to Ghana while 

Togo and the Ivory Coast were the net losers. 

Our results are similar to those obtained by Kumar. The 

differences could be attributable to t..ne ch,.,icè of base year 

for the calculation of production indices. The picture that is 

revealed by the estimated figures conforms to actual 

•• < observations. Before 1966, sn,uggling was into Ghana. This was 

a period during which the Ghana pound (issued by the West 

African Cur~e~cy Board and supported by Great Britain) was the 

legal tende r • Since it was quite strong, there was no 

significant black market operation and hence there was little 

incentive for smuggling. However, after 1965, Ghana changed to 
v 

the cedi. The cedi has been highly over-valued in sorne years, 
. 

leading to high premiums on the black market. Smuggling thus 

became highly profitable • 

. Of course, our methadology does suffer from a number of 

drawbacks. In the first place, the results obtained are very 

sensi tive to the choice of the base year. Thus one must be 

very careful ta choose a year when there is very little or no 
.". ... \..J 

smugg1ing. 1969 has been chosen as the base year because it is 

• 
/ 
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was the year in which the Ghanaian,producer priee of cocoa was 

closest te the border pr iee, and' (, hence provided the least 

i,p,centi've' for smu9gling. A seconq disadvantage is that since 

Ghana dominated prodüction in the earli~r tears, its production 
~ ~ 

series follow that of the region more closely. Thus the 
l 

calculations may be biased in Ghana' s favour".· The resul ts are 

,'presented in the tables below.-, 
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TABLE 3.1 

"" SUPPLY OF COCOÀ IN GHANA, TOGO AND THE IVORY COAST 
'( '000 TOl'n~~S) 

~EAR- QSG QTO QV Q 

;tI 
~ 1956 245.3- 5.5 71.6 322.4 

Î' .. i, 1957 257.9 4.7 67.7 330.3 
1958 218.2 6.1 47.2 271. 5 
1959 270.1 7.9 56.7 334.7 

1960 341.8 9.3 67.2 418.3 
1961 435.1 12.5 91.5 539.1' 
1962 418.1 11. 5 84.7 514.3 

,) 1963 428.3 11. 8 101.9 542.0 

• 1964 453.7 14.5 106.6 574.8 

1965 552.8 17.0 141.7 711. 5 

l, 1966 409.8 14.6 119.5 543.9 
1967 377.2 16.6 149.2 543.0 

1 1968 424.1 18.1 146.2 588.4 , 

1969 424.8 19.8 150.7 595.3 

~, 1970 412.9 26.9 180.4 620.2 
1971 416.9 28.1 187.1 632.1" 
1972 461.2 27.2 218.2 706.6 
1973 406.4 18.2 185.7 610.3 
1974 354.6 16.2 214.0 584.8 

t. 
1975 380.4 15.4 239.3 635.1 
1976 383.9 16.9 230.8 631.6 

.a.:.. 

1977 311.2 14.5 242.6 568.3 
1978 26'4.9 16.3 305.4 586.6 
1979 256.0 13.3 323.4 592.7 

1980 280.4 15.2 384.6 680.2 
). 1981 251.5 15.7 419.5 686.7 

4 

.~. 

1 
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TABLE -3.2 
/ 

" PRODUCTION INDICES (--

YEAR q1 q2 q3 q4 

f6 0.57745 0.27778 0.47512 54.158 
957 0.60711 0.23737 0.44924- 55.485 
958 0.51365 0.30808 0.31321 45.607 
959 0.63583 0.39899 0.37624 56.224 

1960 0.80461 0.46970 0.44592 70.267 
1961 1.02425 0.63131 0.60717 90.559 
1962 0.98423 0.58081 0.56204 86.393 
1963 1.00824 0.59596 0.67618 91. 047 
1964 1.06803 0.73232 0.70737 96.556 

1965 1. 30132 0.85859 0.94028 119.520 
1966 , 0.96469 0.73737~ 0.79297 91.366 
1967 0.88795 0.83838 0.99005 91.215 
1968 0.99835 0.91414 0.97014 98.841 
1969 1.00000 1.00000 1.00000 100.000 

1970 0.97199 1. 35859 1.19708 104.183 
~ 1971 0.98140 1.41919 1.24154 106.182 

1972 1. 08569 1.37374 1. 44791 118.696 

~ 
1973 0.95669 0.91919 1.-n'225 102.520 
1974 0.83475 0.81818 1.42004 98.236 . 

", 

1975 0.89548 0.77778 1. 58792 106.686 
1976: 0.9037,2 0.85354 1. 53152 106.à98 
1977 0.73258 0.73232 1. 60982 95.464 
1978 0.62359 0.82323 2.'02654 98.539 
1979 0.60264 0.67172 2.14599 99.563 

• \ 

1980 0.66008 ïO.76768 2.5S2Q9 1r4.262 
1981 0.59204 0.79293 2.78368 115 .• 354 

\> 

o 
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TABLE 3.3 

~ EXPECTED LEVELS OF PRODUCTION, 
(boo TONN~S) 

YEAR NQSG ~QTO. NOV 

./ 
1956 230.061 10.7232 81.615 
1957 235.699 10.9860 83.615 
1958 193.740 9.0302 68.730 
1959 238.839 11.1323 84.729 

1960 298.495 13.9129 105.893 
1961 384.696 17.9308 136.473 
1962 366.999 17.1059 130.195 
1963 386.766 18.0272 13'7.207 
1964. 410.171 19.1182 145.510 

1965 507.719 23.6649 180.116 
1966 388.121 18.0904 137.688 
1967 387.479 18.0605 137.460 
1968 419.876 19.5705 148.953 
1969 424.800 19.8000 150.700 

~970 442.568 20.6282 157.003 
1971 451.060 21.0240 160 .• 016 
1972 504.223 

" 
23.5019 178.876 

1973 435.504 20.2989 154.497 
1974 -4i7.307 19.4508 148.042 

" 
1975 453.201 21.123'8 160.775 
1976 450.703 21.0074 159.889 
1977 405.533 18.9020 143.865 
1978 418.592 19.5106 148.498 
1979 422.945' 19.7135 150.042 

1980 485.384 22.6238 172.192 
1981 490.022 22.8400 173.838 

-
, , 

'. 
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TABLE 3.4 
0 < .. 

OUANTITY SMUGGLED 
(IOc>e tONNi:S) 

YEAR CXS CXST CXSV 

1956 -15.239 5.2232 10.02 
1957 -22.201 ~ , 6.2860 15.92 
1958 -24.460 2.9302 21.53 
1959 -31.261 3.2323 28.03 

1960 -43.305 4.6129 38.69 

) 1961 -50.404 5.4308 44.97 
1962 -51.101 5.6059 45.49 
1963 -41.534 6.2272 35.31 
1964 -4j.529 4.6182 38.91 

1965 -45.081 6.664,9 38.42 
1966 -21.679 3.4904 18.19 
1967 10.279 1.4605 -11.74 
1968 -4.224 1.4705 2.75 
1969 -0.000 -0.0000 -0.00 

1970 29.668 -6.2718 -23.40 
1971 34.160 -7.0760 -27.08 
1972 43.023 -3.6981 -39.32 
1973 29.104 2.0989 -31.20 
1974 62.707 3.2508 -65.96 .-

, 1975' 72.801 5.7238 -78.52 
1976 66.803 4.1074 -70.91 

,..... 1977 94.333 4.4020 -98.74 
1978 153.692 3.2106 -156.90 
'1979 166.945 6.4135 -173.36 

v 

, 1980 204.984 7.4238 -212.41 
1981 238.522 7.1400 -245.66 
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q,3.3 'rBB COHPLB'rB MODEL 

The cocoa sector model comprises four behavioral equations and ._ 

seven identities. The four stochastic equations determine 

Ghanaian cocoa production through official channe1s (QSG), 

world demand for cocoa (QDW), the export priee of Ghana's cocoa 

in poun~s/tonne (PXCF), and the quantity of cocoa smuggled out 

6f Ghana (CXS). The ra tionale behind the rela tionships was 

~iven in earlier sections. The estimated equations are shown 

below. Identities determining tax/tonne, official export 

volume, official export earnings, cocoa export tax revenue, 

total Ghanaian supply of cocoa, supply by the rest of the 

world, and the export priee of Ghana' s èocoa in cedis/tonne are 

also shown below. 

The exogenous vari-ables of the system are CMB costs, 

domestic consumption~ change in world stock of cocoa, farmers' 

incornes, income of major cocoa consuming countries, the world 

priee of sugar, trend and dummy variables. The policy variables 

include the producer priee of cocoa and the official exchange 

rate ~ The wold pr ice cocoa (PI;) is aIse treated as exogenous 

(see below). 

The estimated equations of the cocoa sector are as 

follows: 

(3.25) QSG = 148.98 + 80.44(PPTV(-3) + 1.~OYCO + 2.94t 

(2.13)** (3.93)*** (.68) , 

R2 = 0.8357 f =.46 OLS 
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(3.26) QOW = 478.64 - 0.13SPL(-1) + 0.S27YW - 2.8SPS 

(-5.05)*** (10.31)*** (-1 • .34r 

R2 = 0.8933 OW = 1.74 OLS 

(3.21) LogPXCf=2.94+ :65LogPL(-1) -.25LogQSGT(-1)+ .035t+ .121Du~ 

(5.85)*** (-0.72) (2.06)** (1.02) 

R2 = 0.9831 DW = 2.53 OLS 

(3.28) CXS -36.87 - 32.37PPTV 8.70t + 49. 80DUM2' = + 
~ " 

(-1.60)* ( 4.88) * * * (2.80)** 

R2 = 0.9583 f ~ 0.29 OLS 

Identltles 

o (3.29) TAX = PXC - pp - CMBC 

( 3.30) QSGT = QSG + CXS 

( 3.31) CXO = QSG -CD ( 

(3.32). XCO = (CXO) (PXC) 

( 3.33) RC = (CXO) (TAX) 

" ( 3.34) QSRW = QDW + CIS QSGT 

(3.35) PPTV = PP/PTVC 

(3.36 ) PXC = ( PXCF) (ER) 

The recursive properties of the mode1 were taken' into 

account in estimating 'the mode1, thus avoiding any simultaneity 
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problems < see chapter, on methodology). The model exlÏlbi ts a 

recursive structure' in the order; 10gBXCF, CXS, QDW, and QSG. 

Thus each equation was estirnated by the OLS rnethod, but at the 

same time retaining aIl properties of the Classical Linear 

Model. Hence aIl standard' tests apply. The figures in-

parenthesis are the t statistics for each cQefficient while the 
, -

R2 statistic is provided below eacl1 equation. In addition, 

~ither the DW statistic or the coefficient of autocotrelation 

<P) wherever cor rect ion is' made 'fis,"g i ven -below equation The 

significance of each coefficient is indicated by a *** (l%), ** 
(5%) or * (10%). 

AlI the models provide good fits as indicated by the high 

R2• s. Furtheimore, aIl the coefficients have their a priori 
6 

expected signs. The rel,tive producer price of cocoa (PPTV) has 

a strong and positive relationship with the official quantity 

of.cocoa supplied ~QSG) wlth a, t-ratio which is significant at 

the 5% level. A positive relationship of QSG with YC0 indicates 

the inappropriateness of "the often held view that farmers' 

incom~s are 'negatively related to price:. The alleged reasoning 

is that farmers have a target incorne after which any increases 

in price will be matched by reduct,ions in output 50 as to 

maintain ,this level of incorne. Even if that were the case" we 

, can 'conclude frorn our, resul ts tha t'the targeted incorne tias not 
, , 

yet been attained, and that increases in incorne May still lead 

to increased production. A correction was made for first order 

autocorrelation by rneans of the Cochran-Orcutt iterative 

Methode 
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The short-run elasticity of supp_ly with respect, to PPTV 

(eomputed at their mean values) is 0.19. This figure differs" 

signifieantly from short-run supply elastieities obtained by 

'earlier studies [Bateman: 1965; Behrman: 1968] but agrees 

roughly with that obtained by Akiyama and Dunc~n (1982). The 

differences may be due to the use of different sarnp1e periods 

and different'definitions of priee. In~our study, the ratio of 

the produeer price to border price is used, while rnost ear1ier 
1 

studies negleeted the influence of border priees. Akiyama and 

Oùncan also used a sirni1ar definition of priee but, estirnated a 

log-linear relationship instead. In additioft, part of the 

price response will be refleeted in the· equation deterrnining 

smuggling. 

The equation for the world demand for coeoa (QDW) also 

provides a good fit (R2 = 0,.8933), and does not exhibit 

autocofrelation. AlI coefficients have the expeeted signs, and 

aIl except the coefficient of PS are significant at the 1% 

level. Pa. _ l_s only s ignif icant a t the 30% le'lel but was .. - -
retainea beeause of i ts rnagni tude and theoret ieal re1evance. 

Using average values, incorne and priee elasticities of dernand 

-of .74 and -0.071 respeetively were obtained. Agai n, the se 

results do not agree closely with sorne earlier studies, but are 

not unreasonable~ They however compare wi th those of Akiyarna 

and Duncan (1985), who obtainea ineorne and priee elasticities 

of demand of .354 and -0.075 respeetively for Western Europe. 
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A logarithmic form of Ghana 1 s cocoa export priee' (PXCF) 
J was estimated wi th a high explanatory power of 95.8%. The 

equation again has a geod fit and aIl coefficients have the 

expected signs. Though the coefficient of logQSGT(-I) is not 

significant, i t was retained te capture sorne of the effect of 

changes in Ghana 1 s production en world priee lost thr~ugh the 

treatment of PL as exogenous. 

Finally, the estimated relationship for CXS indicates a 

• strong and negative relationship with PPTV which is the a 

priori expectation. Thus, a fall in the producer priee relative 

to the border pr ice would lead to an increase in smuggling. 

Later we will show in pelicy experirnents, how the producer 

pr ice rnay be increased te reduce the level of srnu9gling. A 

correction' was made for the presense of first order 

autocorrelation. 

3.4 BIS'l'ORICAL SI1IULATION AND VALIDATION 

In order to be used for policy experirnents, a simulation model 

must pass certain tradi tional (though not parametric) tests. 

After it has been ascertained that the model satisfies aIl 

theoretical and a priori expectations, it is then subjected to 

tests of its predictive accuracy. This includes exarnination of 

how weIl the model tracks actual historical data, picks turning 

points and reflects economic -theery.31 

31 see Chapter Two. 
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For reasons stated earlier, the Root Mean Square 

Percentage Error (RMSPE) has been used throughçut this study to . 
1l}easure the predictive ability each model. Historical 

simulations are performed over the last ten yéars of the study . ~ 
since the policy experiments in Chapter Four are conducted for 

these yea,r s • Table 3.5 gives the ~~SPE for the relevant 

variables of the cocoa sector 

TABLE 3.5 

STATISTICS OF FIT FOR THE COCOA SECTOR MODEL 

.. 

Variable 

QSG 
QSGT 
PXCF 
QDW 

, QSRW 
CXO 
XCo. 
TAX 
RC 
CXS 
PXC 

RMSPE 

7.19 
5.78 

12.81 
3.49 
4.80 
8.97 

15.91 
26.23 
27.21 
22.89 
12.80 

L 

As can be seen from table 5, most of, the var iables have 
o 

acceptable RMSPE's. Though there are no tests presen~ly 

available to indicate when a mode1 should be rejected based on 

the RMSPE, values of about 30% have been frequently used in 

previous studies (see Behrman: 1~77). 

.~ 
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The graphs and tables b~low provide plots of actual vs. 

simulated values, and differences and percentage differences 

between actual and simulated values. 32 As can be seen from the 

graphs, aIl variables perform quite weIl in tracking their 

historical values. Furthermore, aIl turning points, exce@t 

minor ones, are picked up by all variables. Howeve r , the 

turning points are not always picked up in the same ~ear that 

they occur. 

---
" 

--

32 Throughout the study, H appearing' after a var iable denotes 
simulated or predicted value, C or PC in front of a variable 
denotes the difference or percentage difference respectively 
between actual and simulated' values. Thus QSGH, CQSG, and 
PCQSG ' represent simul'ated QSG, QSGH-QSG, and 
((QSGH-QSG)/QSG)*IOO respectively. 
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1972 -43.023 42.103 -0.970 -2.138 1973 29.104 47.204 18.100 62.193 1974 62.707 54.646 -8.061 -12.855 1975 72.801 64.784 -a.Ol7 -11.012 t976 66.803 73.756 6.952 10.407 1977 94.333 116.221 21.888 23.203 1978 153.692 161.835 8.143 5.298 1979 166.945 190.541 23.596 14.134 \0 1980 204.984 209.671 4.687 2.287 CO 198t 238.522 222.444 -16.018 -6.741 
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IQ1'. 1973 1974~ 1975 1916 1911 "918 1979 1980° 1981 

VEAR { ". 

VEAR QSGT QSGTH CQSGT PCQSGT 
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VEAR 

vÉAR PXCF PXCftt CPXCF PCPX(.F 
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1972 216.19 242.76 26 57 12.289 
1973 293.34 276.54 -16.80 -5.729 
1974 470.64 472.30 1 66 o 35' 
1975 623.88 696 64 72 76 Il.663 
1976 106.29 590.44 -115.85 - 16.403 
1977 1250.47 '013.0' -\17 46 -'4 192 
1978 1493 87 1800.79 306 93 20 546 '" 1979 1643. \9 1430.43 -"'2.76 - \7 .94e \0 
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VEAR QDW QDWH CQow PCQDW 
1972 1567 t521.54 -45.464 1973 1551 1576.27 25.266 

-2.9013 
·1974 1489 1484.22 1.6290 

-4.784 .. 
1975 1471 1419.37 c -0.3213 . -51.628 1976 1536 IS36.52 -3.5097 
1917 1393 1500.12 

0.515 0.0335 
f918 1418 1341.13 

107.115 7.6895 
1979 1471 Uij02.64 
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1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 

t VEAR 1 

VEAR PXC PXCH (l'XC PCPXC" 

1972 709.81 797.04 87.2 12.289 
1973 834.30 786.51 -47.8 -5.729 
1974 1265.90 1270.36 4.5 0.352 
1975 1594.00 1779.90 185.9 Il.663 
1976 1467.00 1226.37 -240.6 -16.403 
1977 2510.00 2153.79 -356.2 -14.192 
1978 4344.00 5236.51 892.5 20.546 
1979 9588.00 8346.53 -124"1.5 -12.948 
1980 7723.00 8448.49 725.5 9.394 .... 
198'1 6186.71 -1.954 6310.00 -123.3 0 
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'912 1973 1974 1975 '976 1977 1978 1979 1980 1981 

VEAA 

VEAR (XO t)(Ot~ ~ 
pccxO 

1972 412.2 366.328 -45. 2 -11.129 
1913 J7J 8 382.030· 8.230 2.202 

1974 313.9 345.701 31.801 10.131 

1975 322 2 311.748 -10.452 -3.244 

1976 3:;'1 6 284 374 -43.226 -13.195 
1911 253 0 241 511 -" .429 -4 517 
197~ :1'3.0 229 898 16.898 7.933 
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1980 278 0 233 133 5.133 2.251 
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COCOA EXPORT EARNINGS 
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1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 

VEAR 

, 

VEAR xco XCOH CXCO pccxo 

1972 292. SB 291.98 -0.61 - Il.129 
1973 311.86 300.47 -II 39 2.202 
1974 397.37 439. '6~ 41 BD 10 131 
1975 513.59 554"" BB 41.29 -3.244 
1976 4('0.59 348.75 -131.84 -13.195 
1977 635.03 520.29 -114 74 -4.517 .... 
197B 92"3.27 1203 86 278 S9 7.933 0 
1979 1879.25 IB84.37 5.12 IS.187 ...... 
'980 176.0 84 1969 62 2013 713 2 251 
1!:191 1015.91 1241.01 225.16 24 598 n 
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Chapter IV 

POLICY EXPERlMENTS WITH THE COCOA SECTOR 

This section attempts to evaluate the behaviour of the eoeoa 

sector in response to va r ious poliey seenar ios. As' stated 

earlier, the main poliey var iables are the producer pr iee and 

the exehange rate (see chapter 1). Sinee the real produee r 

price for coeoa has fallen drastieally during the last deeade, 

i t is reasonable to assume that the inereases in the nominal 

'producei priee chat would induee the farmers to signifieantly 

alter their supply have to be substantial. 

The immediat- e response of an·' inerease iri the producer 

pr ice is a fall in the level of smuggling. This means an 

inerease in the recorded supply and henee in eoeoa export 

earnings. Total Ghanaian supply remains the same for the first 

three years, however,l sinee PPTV enters the supply response 

equation with a l'ag of three years. Most of the eocoa sector 

variables sueh as the export pr iee of coeoa, exports volume, 

export earnings, tax rate, and taxurevenue are affected by the 
1 

initial' decrease in the ~olume of smuggling. After three years 

farmers increase their production in response to the inerease 

~ in produeer priee. This reinforees the fall in the level of 

smuggling, thereby further inereasing the change in the 

variables mentioned above. 

- 103 -
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In the policy exper iments, two price policies are 

examined~ eaoh ~under' three different exchange rate regimes. 33 

The two price polices are: 

1. a sustained, fifty percent increase in the producer 

p.r ice of cocoa. 

2. appropr iate year ly increases in the nominal producer 

PFice to maintain the real producer price in 1956. 

The two pr ice policies above are combinee} wi th the following 

exchange rate actions: 

1. no chang,e iJ.1 the ex change rate. 

2. appropriate change in the exchange rate to ensure, an 

equal increase in the export price in terms of the 

domestic currency (i.e. PXC). 

3. appropr iate change in the exchange rate to ensure a 

. . twenty percent increase in PXC. 

The first of the three exchange rate actions will be Most 
{ 

~nacceptable to the authorities, sinee it is 1i~ely to result 

in considerable (losses in revenue. This. can, however, be 

Eorestalled by changing the exchange rate (2nd and 3rd 

actions). The exchange rate' actions, together wi th the two 

price policies, imply six poliey experiments as ioliows: 

1. PE-l: A fifty percent increase in the producer pr ice 

with no change in the ex change rate. 

33 see Chapter One for the rational behind the choice of policy 
experiments. 
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3. 

~ 

pg ... 2: A fifty percent increase in the producer pr iee 

t0gether~with"a change in the exehange rate ta produee 

the same inerease in PXC. 

PE-3: A fift~ percent increase in the producer priee 

coupled with a change in the exchange rate t~ ensure a 

twenty percent increase in PXC. 

4. PE-4: An increase in the producer priee suffieient to 

maintain the real produeer priee in 1956 with no change 
" 

in the exehange rate. 

S. PE-S: An increase in the producer pr iee suff icient to 

maintain the real produeer pr iee in ~956 wi th a 

cprresponding change in the exehange rate to ens"ure an 

equal increase in PXC. 

6. PE-6: An increase in the produeer pr iee suf f ic ien t to 

maintain the real produeer price in 1956 with a 

corresponding change in the exehange rate to ensure a 

twenty percent increase in PXC . 

. The results of the six exper iments are then eompared wi t,h 

the control situation, wher'e aIl poliey variables assume their 

historical values. The scenarios are ehosen in arder to 

examine a number of alternative" avenues " open to the 

administrative atlthor i ties .. 
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The resul ts of the six policy scenar ios are presented in the 

tables that follow. The experiments cover the last ten y~ars of 

the study. AlI the changes in the var iables are in terms 'of 

deviati~ns from the base solution. 

4.1.1 . Results of Policy Experiment 1 

'The immediate impact of PE-l, as evidenced by tables 4.1 and 

4.2, is a fall in the tax rate of about ~150/ton in the first 

year as compared with the control situation. Tax revenue from 
~ 

cocoa also falls accordingly by approximately ~55 million cedis 

in 1972. This amounts in percentage terms to about 37% for both 

variables. 

During the first three ,years tax revenue from cocoa (Re) 

falls by a slightly lower rate than the tax rate due to the 

fall in the level of smuggling. After 1974, the effect on Re is 
, 

consid~rably lower than on the tax rate due to the,effect of an 

"expanding tax base (QSG). As a ,resu1t of the policy. act'ion 

recorded Ghanaian supply increas~s by about 5,000 tonnes in the 

first three years. However, this is main1y as a result of of 

the cut in smuggling, and not due to any increases in 

production. Thus, total Ghanaian supp1y of cocoa is not 
-'-affected until 1975. From 1974 onwards, farmers~espond to the 

.~ 

fifty percent increase in the producer price by raising their 

production levels. 
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QSGT Total supp1y of cocoa 

QSG Recorded supply of cocoa 

PXC Cocoa export priee 

CXS Volume of cocoa smu991tng 

CXO Cocoa export volume 

XCO Cocoa export earnings 

TAl( Cocoa export taa per tonne 

RC Cocoa e.port tax revenue 

QSRW Supply by r~st the of world 

Old exchange~ate 

New ._change rate 

, 

} 
,," '~ 

TABLE 4.1 

POLICV EXP~RIMENT 1 (PE-1) - ACTUAL CHANGES 

1972 1973 1974 

0.00 0.00 0.00 

4.89 5.29 5.03 

0.00 -0.68 -0.73 

-4.l3S -5.29 -5.03 

4.89 5.29 5.03 

3.85 4. II _ 6.42 

-\50.29' ~186.75 -218.10 

-54.50 

-4.89 ~ 

3.28 

3.28 

-71.35 -13.44 

-5.29 

2.84 

2.84 

,- !> 

" \C 
'\ 
.. ~_# , 

-5.03 

2.69 

2.69 

1975 1976 

19.69 21.30 

23.27 24.32 

-0.70 -9.13 

-3.59 -3.Ô3 

23.27 24.32 

41.84 27.03 

-280.00 -307.13 

-70.29 -82:42 

-23.27 -24.32 

2.55 2.08 

2.55 2.08 

o 

. , ' . " 

J977 1978 1979 1980 1981 

20.24 14.43 12.2 8.5 5.2 

22.35 15.72 - 13. 1 9.5 7.1 

-18.22 -49.75 :"61.4 -52.5 -27.0 

-2.11 -1.29 -0.9 -1.0 -1.9 

22.35 15.12 _ - 13.1 9.5 7.1 

42.61 71.95 97.8 70.0 39.4 

-403.30 -703.50 -1324.2 -2052.3 -6026.9 
~ 

-78.89 -115.06 -238.6 -429.5 -1151.8 

-22.35 -15.72 -13.1 -9.5 -7.1 

2.01 2.91 5.8 6.4 5.6 

2.01 2.91 5.8 6.4 5.6 

-o ..... 
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POLICV EXPERIMENT 1 (PE-l) - PERCENTAGE CHANGES 

.-------
1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 

QSGT Total Supply of cocoa 0.000 0.000 0.000 4.484 5.177 5.034 3.369 2.636 1.757 1.0 

QSG Recorded aupply of cocoa 1.166 t .271 1.299 6.234 7.224 7.732 5.829 4.819 3.-S00 2.6 

PXC Cocoa export prtce 0.000 -0.087 -0.057 -0.039 -0.748 -0.864 -0.937 -0.720 -0.606 -0.4 

CXS Volume of cocoa amuggllng - JI. 339 - 1 1 .015 -9.087 -5.461 -4.052 -1.867 -0.812 -0.482 -0.455 -0.8 

CXO Cocoa export volume 1.320 1.378 1.452 7.385 8.675 9.682 7.218 6.184 4.341 3.8 

XCO Cocoa export earnings 1.320 1.378 1.452 7.385 7.906 8.756 6.220 5.422 3.711 3.4 

TAX Cocoa export tax per tonne ~37.51~ -73.894 -34.068 -i6.626 -66.877 -38.838 -22.4~8 -29.326 -52.453 -2655.6 

RC Cocoa export t BX revenu'e -36.690 -73.534 -33.111 -21.207 -64.004 -32.916 -16.872 -24.955 -50.389 -2753.5 

QSRW Cocoa supply by rest of the world -0.469 -0.548 -0.494 -2.212 -2.269 -2.043 -1.581 -1.217 -0.828 -0.6 

Old exchange rate 3.283 2.844 2.690 2.555 2.077 2.007 2.908 5.835 6.398 5.6 

New exchange rate 3.283 2.844 2.690 2.555- 2.077 2.007 2.908 5.835 6.398 5.6 

[ d 
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As exp1ained ear1ier, thfs increase in production is brought 

about by better husbandry of exist .. ing trees, and not as a 

resu1t of new plantings. The increases range from 24,060 tonnes 
1 

(or 7%) in 1976 to 7,000 tonnes (or 3%) in 1981. Sinee 

domestic consumption of eocoa ls treated as exogenous, the 

total increase in recorded supply is exported ( i . e. 

~OSG = ~CXO). This resu1ts in increases in export earnings of 

between ~4 million in 1972 and ~98 million in 1979. 

Since Ghana produces a significant proportion of world 

coeoa supply, any increases in the Ghanaian supp1y must result 

in declines in the export p~ice of cocoa. From 197~, the coeoa 

export price falls by between sixty-eight pesewas in 1974 and 

~61.4 per tonne in 1979. Thus aIl increases in recorded supply 

are not transformed into increases in eocoa export earnings. 

Supply 'by the rest of the world, which is treated' as a 

'residual, falls by the same m~9ni tude as the increase in the 

Ghanaian reeorded supply"during the years of the experiment. 

Since changes in the tax base that result from the 

increase in the producer priee are not enough to compensate for 

the resultling fall in tax rate, the coeoa export tax revenue 

falls by between 17% in 1978 and 73% in 1973. In 1981, both the 

cocoa tax rate and revenue fall by more than 2,500% as compared 

to the base run, which implies a subsidy to the cocoa farmers 

frem the government. However, this is not unexpected since 1981 

is an unusual year; a year in whieh the government increased 

produeer priees by 200% over the previous year. 

.. 
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Dur ing the ten years, total OUI.;,ut increases by 101, 000 

tonnes while smuggling falls by 29,OUO tonnes, thus in~reasing 

official exports by 130,000 tonnes. Consequently, totaL export 

earnings rise by ~405 million, bringing in much needed foreign 

earnings. Thé governrnent loses about fl!2, 400 million in tax 

revenue, most of,it going to the farmers as income. Due to the .. 
large decreases in tax revenue, thè government rnay be reluctant 

to follow such a policy, especially since the cocoa export tax 

is a major source of revenue for the governrnent. The 
"" il government may be able to avoid sorne of the revenue losses by 

appropriately adjusting the exchange rate. These possibility is 

examined in the next two policy actions. 

4.1.2 Results of Policy Experiment 2 

In this experiment, the exchange rate is adjusted such that any 

revenue 10ss through Iower taxes wou1d be offset by increases 

in the cocoa export priee in terms of the domestic currency. 

The adjustrnent in the ex change rate required to produce this 

result may aiso have sorne side effects on other sectors of the 

economy, which will be examined in, the framework of a 

macroeconornetr ic modei in later chapters. The border pr ice, 

which is a ref~ection of the blackmarket rate of the cedi, rnay 

aiso be affected by any changes in the official exchange rate. 

For example, a devaluation of the cedi is like1y to resuit in a 

Iowering of the value of the cedi on the blackrnarket. However, 

experience ~hows that the rate of depreciation of the currency 

-
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CXS 
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Total supply\of cocoa 

Recorded 5UPP)V of cocoa 

Coeoa export priee 

Volume of eocoa smuggltng 

Cocoa exp9rt volume 

XCO Cocoa export earnlngs 

, 
) 

~ TAX' Cocoa export ta. par t(nne 

~ BC Coeoa export tax revenje 

. Q-S";;:; -- -;UP~-bV" ,..S~ ~_~ __ ot.- wor 1 d 

Old .xchanga rate 

New exeh.noe rate 
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TABLE 4.3 

POLICY EXPERIMENT 2 (PE-2) - ACTUAL CHANGES 

'972 '973 1974 1975 1976 

0.0000 0.000 0.000 18.581 19.795 
.,; 

4.6116 4.'9'9 4.776 22.003 22.603 

1977 

1· 
19.2'17 

21.213 

1978 

13.770 

15.010 

".. 

'9-4 

11.30 

12.18 

o 

1980 198' 

8.03 4.99 

8.93 6.38 

0.0000 186.112 217.420 279.340 289.869 368.527 606.712 1204.37 1951.23 5974.41 

-4.6176 -4.919 -4.776 -3.422 -2.808 -1.995 -1.240 -0.88 -0.90 -1.39 

4.6176 

60.0512 

0.0000 

1 .8499 

-4.6176 

3.2832 

3.9099 

4.919 

76.440 

0.000 

1.243 

-4.919 

2.844 

3.529 

4.776 22.003 22.603 21.2'3 '5.010 
, 

82.702 133.963 "5.530 1371703 221.038 
1 

0.000 0.000 -8.158 -16.585 -47.052 

3.057 23.139 7.909 17.848 36.044 

-4.776 -22.003 -22.603 -21.213 -15.010 

2.690 2.555 2.077 2.007 2.908 

3.150 2.953 2.589 2.377 3.269 

'2.18 

373.52 

-58.45 

4' .89 

-'2.16 

5.83 

6.7' 

8.93 6.38 

519.93 1179.52 

-48.65 -25.46 

23.91 -3.41 

-8.93 -6.38 
J 

6.40 5.58 

7.88 10.91 

-, 
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........ TABLE 4.4 

POLICV EXPERIMENT 2 (PE-2) - PERCENTAGE CHANGES 

o 1 
"'" ,', '977 1972 1973 1974 1975 1976 1978 1979 1980 1981 

1 
! 

QSGT Totfl Supply of coco. 0.000 0.000 0.0000 4.2321 4.8120 4.7801 3.2144 2.4453 1.6621 0.992 

QSG Reeordad aupply of coco. 1.100 1.181 '.2335 5.8931 6.7134 7.3396 5.5655 4.4807 3.3047 2.322 

li: PXC Coeoa ~xport priea ., 0.000 23.983 17.0419 15.5394 ~~.7745 17.4788 11.4235 14.1335 22.5218 94.773 

CXS Volume of cocoa amuggling -10.702 -10.238 -8.6285 -5.2099 -3.7600'-1.7656 -0.7817 -0.4612 -0.4236 -0.608 J 
CXO Cocoa export volume 1.245 1.281 1.3783, 6.9814 8.0614 9.1903 6.8916 5.7502 4.0996 3.462 

xco Cocoa axport aarninga 20.572 25.654 18.7091 23.6449-33.7943 28.2956 19.1080 20.6985 27.5462 101.517 

TAX Cocoa export tax per tonne 0.000 0.000 0.0000 0.0000 -1.7764 -1.5972 -1.5028 -1.2946 -1.2434 -11.219 
c 

RC Coco~ export tax revenue 1.245 1.281 1.3783 6.9814 6.1418~ 7.4463 5.2853 4.3812 2.8053 -8.146 
( 

QSRW-Cocoa aupply by rast of tha world -0.443 -0.509 -0.4692 -2.0915 -2.1090 -1.9390 -1.5096 -1.1315 -0.7819 -0.528 

01d exchange rate 3.283 2.844 2.6897 2.5550 2.0770 2.0072 2.9079 5.8350 °6.3980 5.577 

New axchange rate 3.910 3.529 3.1496 2.9529 2.5890 2.3772 3.2692 6.7058 7.8833 10.907 
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on the blackmarket is often mucR lower than the offici~l rate 

of deva1uation, especially when bhe currency in question is 

heavily overvalued. 34 In this study, we ha~e assumed that only 

ten percent of the change in the offic~al exchange. rate is 

transmi t ted to the border pr ice. This assumption is based on 

the observation that from 1981 to 19R5, the cedi was devalued 

official1y by about 3,173%, whi1e the blackmarket rate fell by 

about 325%, which is approximately 10% of the official rate of 

devaluation. 

The poliey exper iment PE-2 studies the effect on the 

relevant variables if an exchange rate policy is pursued 

stimul taneously with the pr ice policy. The fifty per cent 

increase in producer price is count~red by an equa1 increase in 

the export price of Ghana's cocoa , in domestic currency. This 

, is achieved by adjusting the exchange rate by an appropr iate 

amouni. The new exchange rates (in cedis/pound) necessary to 

prod~ce the required increases in·the export price of cocoa_are 

given in the last row of the tables. 
" ' 

Tables:,4.3 and 4.4 show the results of PE-2. The 
r 

increases in recor4ed supply are slightly 10wer than Eor PE-1 , 

because of the in~reases in the border priee that result fromt 

the_ exchange rate change. Increases in PXC range between 11% in 

1978 and 95% in 1981 over the control solution. After 1973, 

uthe increases in PXC are slightly less than increases in the 

o 

In particular, if the difference between the official rate 
and the blackmàrket ra~e is large the any changes in the 
exchange rate_ are,not fully translated into changes in the 
blackmarket rate. 
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'produeer pr ice due to the downward tendeney in PXCF i nduced by 

the original cha~e in PP. Export earÇin~s increase by more" 

than one hundred per cent io 1981 and between eig'nteen per 'cent 

" and thirty-four percent: in other years; an increase of a litt1e 

over ~2,900 million over the ten-year period. 

For the first four years, the tax rate does nçt change, 

but from l.976, The inc reases in producer pr ice still. lead te> 
• 

falls in th~ tax rate of between one percent and eleven 

percent. These short falls are; however, more than compensated 

for by the increases in the tax base (co'coa export earnings): 

Thus, tax revenue from cocoa increases in a11' years except--

1981: when an eight, percent (~3. 4 mi11i1Jl ) occurs. 
1 

The gain in 

tax revenue over t):'le period 1s about !l1S3 million.; The 

" required exchange rate changes range from l.5% in 1975 ta 95% in 

1981. 

~ 

4.1.3 Resul ts of POlicy E%peruené 3 

Tables 4.5 and 4.6 - represent the impact of a f ifty per cent 

increase in the producer priee';; together :wi th ~. 'depreeiation- in 

the exchange rate such that' the export price of cocoa in 

domestic currency (PXC) increases by tYlenty per cen~. 'This is 

in effect an approximate twenty per~ent deprecia-tian of the 

exchange rate in each year of the study. 
, () 

The percentage change in the export price of eoeoa 'is, 

however, not exactly twenty percent due to effect produced by 

the change Ghanaian production. Total exports increase by an 

average of roughly ,12% per year over the control situation 
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TABLE 4.6 

~ 

:~ ~~ , 

r 

POLICV EXPERI~ENT 3 (PE-3)-- PERCENTAGE CHANGES 

1972 1973 1974 1975 1976 1977 1978 1979, 1980 1981 
~ 

OSGT Total Supply of cocoa 0.,000 0.000 -0.0000 ,4.2458 4.8501 4.7400 3.1933 2.4485 1.634 1.0 

QSG Recorded supp1y of cQco. 1.104 '~1. 190 1.2231 5.9033 6.7610 7.2722 5.5263 4.4785 3.260 2.4 

PXC Coco. export price 0.000 21.419 19.791\ 17 .6981 23.3543 22.9982 15.4744 21.8197 17.265 19.6 

CXS Volume of cocoa amuggltnQ" -10.736'-10.319 -8.5562 -5.1757 -3.7649 -1.7357 -0.7720 -0.4504 -0.43f -0.8 > 

CXo Cocoa export volume 1.249 1.291 1.3668 6.9934 8.1185 9. t059 6.8431 5.7474 4.044 3.6 

" XCO Cocos export earn1ng5 19.506 23.071 21.4829 25.9681 33.4105 34.2185 23.3819 28.8233 22.008 24.0 

TAX Cocoa export tBX per tonne -2.079 -7.870 
'" 

5.4795 3.6895 -2.8926 9.6096' 5.3684 13.2107 -12.884 -2098.7 

RC Cocoa export tax r~venu. -0.855 -6.680 6.9212 10.9409 4.9911 19.5905 12.5788 19.7174 -9.361 -~J71.4 

QSRW Cocoa supply by rest of the world -0.444 -0.513 -0.4652 -2.0951 -2.1239 -1.9212 -1.4989 -1.1310 -0.771' -0.6 

01d exchange rate 3.283 2.844 2.6897 2.5550 2.0770 2.0072 2.9079 5.B35D' 6.3'Sa. 5.6 

New exchange rate 3.875 3.456 3.2235 3.0081 2~5802 2.4890 3.3878 7.1571 7.545 6.7' 

" 
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during the ten-year pe'" iod, br Ingin9 in almost ~2,133 mill'ion 

ln foreign, exchange earnings. Both the tax rate and tax 

rEvènue also record increases in most of the years. Exeept' in 

1981, aIl the falls in tax revenue are less than ten percen t .;, 

'Dhe' total gain in revenue from 1970 to 1980 amounts to fZ292 
o 

million. In 1981 a fal1 of fl908 million oceurs over the 

control solution'. As was noted earlier, 1981 was an -unusual , , 

year. This policy experiment i.s undertaken to indicate that,

on1y moderate adjustments in the exehange rate are necessary to 

produce the desired effeets on the relevant var iables o'f the 

"System. Tables 4.11 and 4.12 below a1so show the actual 

exehange rates and the new rates that are required to fproduee 

""" the effects discussed above. 

4.2 THE IMPACT OF CONSTANT REAL PRODUCER PRICES 

The next set of policy experiments (PE-4 to PE-6) examine the 

behaviour of the eoeoa sector variables, within the context of 

relati ve pr ices. So far, we have considered the effeet of a 

fifty,per cent inerease in the produeer priee. This pereentage 

•• • l.rterease was arbitrari1y ehosen, without any conside'ration of 

other ~ priees facing ttle 1 farmer. In partieular, replanting of 
," 

old trees and new plantings are likely to compete wi th other 

farming acti vi ties for the same areas. 
1 

Furthermore, better 

husbandry or eare of existing farms, which leads to higher 
1 

productivity is likely to take place depending on the 

purchasing power of the cadi. 
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Thus',' one has 'to look at a price index when producer price 

" policies are considered. , , For example, a fifty per cent 

increase in the produeer price will have little effeet if other 

priees in the eeonomy incre'ase proportionately. Several prices 

come into play, the most important being local food prices, the 

border pr ice of eocoa and the consumer price index 

(represent~n9 'aIl dome~J:ie pr iees). An index of local food 

pr iees, which is a rough measure of the opportuni ty cast of 

cocoa farming, was not used beeause of unavailabili ty of a, 

complete series. The border priee is already incorporated in 
.. 

the study. The next set of pol~cy experiment uses the consumer 

pr iee index (CPI). The CPI, heing a representa ti ve pr ice, is 

most idea1 for the putposes of our experiments. 

B~sed on the assumptions above, we 'allow for changes in pp 
o 

in subsequent years that wou1d make the real producer priee in 

each year equal to that of 1956 (le. ~602/tonne). This policy 

action i5 considered moderate, since it requires farmers 1 real 

,income~tonne to remain constant for more.than twenty five years 

(1956-1981). The effeet of this price po1icy is examined under 

three exehange rate regimes in the f0110wing sections. 

~.2.l Results of Policy experiment 4 

In the fourth policy experiment (PE-4), the produce~ priee in 

each year is increased so as to maintain the real producer 

price in 19"56 wi thout any adjustment in the exchange rate. 
" 

Tables 4.8 and 4.9 present the results of this experiment. The 
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impacts on the quantity variables are high1y significant. The 
" 

po1icy action resu1ts a fall in the 1evel of smuggling of 

16,000 tonnes in the first three years-, ,resul ting in the same 

increase in export ,volume and an increase of !Zl2 million in , 

e~port earnings. By 1975, farmers 0 increase thei r product ion 
, 

level by about 66,000 tonnes which, together with the fall in 

smuggling, results in an increase of about 77,000 tonnes in ~ .. 

export volume. Export volume, export earr.ings, the level of 
r 

. smuggling and recorded supply are aIl favourably affected in 

other years. Over the ten-year period, exports 41crease by 

'almost 600,000 tonnes while ,export "earnings rise by about 

~2,43l million as compared with tqe base solution. 

With the exchange rate unchanged, PXC is reduced by up to 

and 3 percent dur ing the experimenta1 years. Due to the high ---increases needed in the nominal producer priee to maintain the 

real producer priee in 1956, the tax rate and revenue are 

reduced drastically during aIl the years of study. The tax 

rate and revenue register falls of between eighty percent in 

1970 and five hundred and four.ty-four percent in 1980. In 

1981, fa11s of thirteen thousand percent and eighteen thousand 

percent are recorded for the tax rate and the tax revenue 

respectively. The behaviour of these crucial variables, 

suggests that the government is unlike1y to consider this 

po1icy action. To avoid such heavy losses, the exchange rate 

may be adjusted to prop up the cocoa export priee. 



f''''I~: . .... 

~ 

--

TABLE 4.7 

PO~JCV EXPERJMENT 4 (PE-4) - ACTUAL CHANGES 

0 

1972 1973 1974 1975' 1976 

QSGT Total supply of cocoa 0.00 0.00 0.00 65.71 65.0 

QSG Recorded 5upply of coco. 16.33 16.16 15.65 77.08 81.9 

PXC Coeoa e~port prIee 0.00 -2.26 -2.23 -2.16 -28.6 

CXS Volume of cocoa smuggltng -16.33 -16.16 -15.65 -11.37 -16.9 . 
CXO Cocoa export volume 16.33 16.16 15.65 77.08 81.9 

XCO Coeoa export earnlngs 12.86 12.54 19.96 138.56 90.0 

TAX Cocoa export tax par tonna -5Ql.59 -570.1!? -678.53 -887.76 -1689.~ 

RC Cocoa export tax revenue -187.62 -224.06 -235.70 -267.17 -574.5 

QSRW Supply by rest the of "orl~ -16.33 -16.16 -15.65 -77.08 -81.9 

c. Old axchange rate 3.28 2.84 2.69 2.55 2.1 

New exehange rate 3.28 2.84 ' 2.69 2.55 2.1 

'!le:. 

1977 1978 1979 

63.0 45.8 68 

85.5 59.9 75 

-53.2 -145.9 -185 

-22.5 -14.1 -8 

85.5 59'.9 75 

164.2 278.3 591 
"-

-4169.9 -7300.8 -10729 

-1230.3 -1839.8 -2741" 

-85.5 -59.9 -75 

2.0 2.9 6 

2.0 2.9 6 

1980 

91 

. 98 

-264 

-8 

98 

768 

-15885 

-4637 

-98 

6 

6 

" 

1981 

57 

66 

-248 

-la 

66 

356 

-30726 

-7684 

-66 

6 

6 

~~ 

/' 

.
N 
o 

c~ 
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TABLE 4.8 

POLICV EXPERIMENT 4 (PE-4) - PERCENTAGE CHANGE,S 

1972 1973 1974 1975 1976 1977 1978 1979 1980 f981 

QSGT Total Supplv of cocoa 0.00 0.00 0.00 14.966 15.Bl 15.66 10.68 14.6B 18.78 11 

QSG R8corded suppiV of coco. 3.89 3.8B 4.04 20.644 24.32 29.59 22.19 27.78 36.57 24 

PXC Coeoa export priee '0.00 -0.29 -0.18 -0.120 -2.34 -2.52 -2.75 -i· 17 -3:05 -4 

CXS Volume of cocoo amu9~11n~ -37.84 -33.63 -28.27 -17.315 -22.57 -19.95 -8.88 -4.03 -3.55 -4 

CXO Cocoa export volume 4.40 4.21 4.52 24.457 29.20 37.05 27.48 35.65 45.11 36 

XCO Cocoa export eaTnlngs 4.40 4.21 ~4.52 24.457 26;34 33.74 24.06 32.74 40.71 31 

TAX Cocoa export tax per tonne -125.20 -225.62 -105.99 -84.418 -367.90 -401.57 ~233.17 -237.61 -405.97 -1353~ 
, 

RC Cocoa export tax revenue_ ~ 
1 

-126.31 -230.90 -106.26 -80.607 -446.14 -513.28 -269.77 -286.67 -544.00 -18371 

QSRW Cocoa supply by rest of the world -1.57 -1.67 -1.54 -7.327 -7.64 -7.82 -6 02 -7.02 -8.60 -5 

Old e.change rate 3.28 2.84 2.69 2.555 2.08 2.01 2.91 5.83 6.40 6 

New exchange rate 3.28 2.84 2.69 2.555 2.08 2.01 2.91 5.83 6.40 6 

Ct 

.... 
N .... 



.. 

122 

" 
4.2.2 Results of Policy Experimené 5 

PE-S also examines the same pr ice p<?licy as in PE-4, except 

that the exchange rate 1s appropriately adjusted sa that PXC is 

increased by the increase in the producer price. Table's 4.9 

and 4.10 represent the results of PE-'S. The export pr ice 

increases over the control solution from forty-nine percent in 

1975 ta one hundr~d and ninety-three percent in 1980 and four 

hundred and eighty percent in 1981. However 1 this does not 

prevent the tax rate from faIIing by uo to 5.7% per year during 

the first nine years and by about ninety percent in 1981. This 

1s due ta the downward pressure on PXC exerted by an increasing 

QSGT. 

Due to an expanding tax base (XCQ), tax revenue from cocoa 

increases in aIl years except 1981 despite the falls in the tax 

rate. The fa1l in 1981 is Ç:!36. 5 million, (ie. about 

eighty-seven percent lower than the control solution). The 

total gain in tax re"Q--erme during the twelve year period is 

about ~760 million. 

The new exchange rates needed to produce the results above 

range between 3.81 cedis ta the dollar in 1975 to 33.45 cedis 

per dollar in 1981. These compare wi th between 3.45 and 5.58 
~ 

cedis per dollar for the actual exchange rate. High as the 

requi red adjustment may seem, they may be more realis tic than 

the actual rates. This fact is born out by ~he low value of 

the cedi on the blackmarket (or as a colleague prefers to calI 

'co 

-
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QSGT Total 5UpplV of coco. 

QSG Recorded supply of cocoa 

PXC Cocoa e~port priee 

CXS Volume of cocoa smuggling 

CXO Coco. e~port volume 

XCO Cocoa export earnings 

TAX Cocoa export tax per tonne 

RC Cocoa export tax revenue 

QSRW Supply by rest the of world 

Old exchange rate 

New exchange rate 

.. 

r TABLE 4.Q 

POLICV EXPERIMENT 5 (PE-5) - ACTUAL CHANGES 

1972 1973 1974 1975 )1976 

-1 
0.000 0.000 0.000 59.413 57.66 

14.765 14.328 f4.348 69.914 71.71 

0.000 568.153 676.547 885.718 1636.48 

-14.765 -14.328 -14.348 -10.500 -14.06 

14.765 14.328 14.348 69.914 71.71 

205.001 238.218 263.138 467.542 664.16 

0.000 0.000 0.000 o.~oo -24.64 

5.915 3.621 9.186 73.523 24.26 

-14.765 -14.328 -14.348 -69.914 -71.71 

3.283 2.844 2.690 2.555 2.08 

5.375 4.934 4.120 3.817 4.97 

.r 

o 

- 6 

{ ~ 

1977 1978 1979 1980 ) 1981. 

57.74 42.25 56.6 
- ( 

49.6 72.8 1 
75.83 54.32 63.2 78.9 53.7 

4071.59 7023.52 10375.2 15397.4 30273.6 

-18.09 -1-2.07 -6.6 -6.1 -5.1 

75.83 54.32 63.2 78.9 53.7 

1409.01 2200.49 3391.3 5252.5 7543.8 

-45.57 -132.05 -169.7 -223.5 -204.5 

64.77 134.15 238.6 242.3 -36.5 

-75.83 -54.32 -63.2 -78.9 -53.7 

2.01 2.91 5.8 6.4 5 .. 6 . 
6.02 6.93 13.2 18.2. 33.4 

.... 
:~ 
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TABLE 4.10 

POLICV EXPERIMENT 5 (PE-5) - PERCEHTAGE CHANGES 

1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 

QSGT ~otal Supply of coco. 0.000 0.000 0.000 13.532 14.016 14.362 9.863 12.242 15.068 9.650 

QSG Recorded aupply of coco. 3.517 3.440 3.706 18.725 21.300 26.237 20.141 23.244 29.183 19.,536 

PXC Cocoa export priee 0.000 73.213 .53.029 49.275 134.221 193.111 132.243 121.755 177.723 480.232 

CXS Volume of coco. amuggltng -34.218 -29.821 -25.924 -15.986 -18.824 -16.007 -7.606 -3.469 -2.854 -2.241 

CXO Cocos export volume 3.982 3.732 4.141 22.183 25.577 32.852 24.940 29.829 36.203 29.129 

XCO Cocoa exp~rt earntnga 70.230 79.950 59.528 82.523 194.277 289.527 190.224 187.928 278.280 649.265 

1 TA'X Cocoa export tax per tonne 0.000 0.000 0.000 0.000 -5.364 -4.388 -4.217 -3.759 -5.713 -90.087 

~t: Cocoa export tax revenue 3.982 3.132 4.141 22.183 18.841 27.022 19.671 24.949 28.422 -87.199 

QSRW Cocoa supply by rest of the world -1.416 -1.483 -1.410 -6.646 -6.691 -6.931 -5.463 -5.870 -6.905 -4.447 . 
Old exchange rate '" 3.283 2.844 2.690 2.555 2.077 2.007 2.908 5.835 6.398 5.577 

New exchanga rate 5.375 4.934 4.120 c 3.811 4.968 6.015 6.927 13.203 18.240 33.447 

'"i 
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it the 'open market,).35 

A further indication of the appropriateness of the 

required exchange rates is the massive deva1uation of the cedi 

upon the 'advice'" of the IMF from ~2.75 to fZ50 to the dollar in 
u ~ 

1983. A year later, the~official rate was further'devalued to 
... j 

fZ53 to the do1lar. 36 If the exchange policy outlined abeve were_ 

followed by the governrnent, the change would have been 'graduaI, 

rather than the sudden jump in 1983. This would have been 

poli tically less noticeable. At the samet ime, the econom~c 

benefits would have been enormOUSi in terms of foreign exchange 

earnings, increased tax revenue and reduced smuggling. 

4.2.3 Results of Policy experiment 6 
> 

The final policy experiment (PE-6) examines the effect of the 

sarne price po1icy as in PE-4 and PE-5, but this time, the 

exchange rate is adjusted such that the expert price increased 

by twenty percent. Again increases in PXC are not exactly 

twenty percent due to changes in other variables affecting it, 

such as recorded Ghanaian supply. The results are presented in 

tables 4.11 and 4.12. 

--
35 The value ;Q...f the cedi on tne blackrnarket was reported1 y, 

about ~401$ or ~80 per pound in 1981 
'1: .. 

36 Rumours- had i t that the IMF pressured for à much higher p 
percentage of devaluation (to about ~100/$) but was resist~d 
by the Rawlings government due to political.considerations. 
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PE-6 is not effective in producing delJ,irable effects on 
'\ . 

the tax revenue, because the change in PXC is too low to 
. 

influence the tax rate si9nifica~tly enough. The, resul ts 

however, show a .slight improvement over those of PE-4. Changes 

in export earnings for example, are siqnificantly higher for 

PE-6 thart PE-4, and the decreases in the t,ax revenue are 

slightly less than those qf PE-4 • 
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QSGT 

QSG 

PXC 

CXS 

CXO 

XCO 

TAX 

RC 

QSRW 

~ 

'" 

Total suppl" of cocoa 

Recorded supply of cocoa 

Cocoa export priee 

Volume of cocoa smuggling 

Cocoa axport volume 

Cocoa axport earntng. 

Cocoa export tax par tonne 

Cocoa export tax revenue 

Suppl" by rest the of world 

Ol~ axchange rate 

~aw a.change rate 

; 

.,,\! 

~ 
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1 
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TABLE; 4.". 

POLICY EXPERIMENT 6 (PE-6) - ACTUAL CHANGES 
,f 

1972 1973 1974 t975 1976 o 1977 1978 1979 1980 1981 

0.00 0.00 0.00 63-.85 62.8 do.~ 44.5 65.6 88 56 

15.87 1"5.60 15.15 74.90 • 79:1 82.9 58.3 73.1 96 65 

0.00' 164."67 251.02 316.71 265.6 450.5 727.1 1737.8 1288 1020 

-15.87 -15.60 -15.15 -11.05 -16.3 -21.9 -13.8 -7.5 -7 -9 

15.87 15.60 15.15 74.90 79.1 82".9 58.3 73.1 96 65 ., _ .... 
67.38 78.77 110.8~ 258.99 192.4 316.7 511.1- 1118.2 1232 665, ,-, ---359.63 -403.33 -425.35 -568.96 -1395:5 -3666.3 -6427.9 -88-06.9 -, 4332 ; -~945' 

-132.69 -157.21 -144.12 -143.17 -465.3 -1064.0 -1592.2 -2178.6 :-4118 7326 
.1 

-15.87 -15.60 -15.15 -74.90 -79. " -82.9 -58.3 -73.1 -96 -65 

3.28 2.84 2.69 2.55 2.1 2.0 ' 2.9 5.8 6 6 
" 

3.88 3,46 3.22 3:01 2.6 2.5 3.4 7~2 8 7 

1. • 
\ ~. ' . 
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~ TABLE 4.12 

POLICV'~XPERIMENT 6 (PE-6) - PERCENTAGE CHANGES 
0 

"-, 

1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 

QSGT Tot., Supply of coco. 0.9J1O 0.00 0.000 14.542 15.26 15.18 10.38 14.20 18.25 " \ 
QSG 

, 
Recorded supply of coco. 3.780 3.74 3.912 20.059 23.48 28.67 21.61 26.89 35.35 24 \ 

pxe Cocoa export priee 0.000 21.22 19.676 17.618 21.78 21.37 13.69 20.39 14.fi7 16 

exs Volume of cocoa amuggling -36.771 -32.46 -27.366 -16.823 -21.83 -\9.39 -8.7\ -3.92 -3.47 -4 
, 

exo Cocoa export volume 4.279 4.06 4.371 23.764 28.20 35.90 26.76 34.50 43.86 35 

XCO Cocoa export earn1ng$ 23.083 26.44 25.084 45.712 56.28 65.08 ~4.19 61.97 65.27 51' 

\ TAX Cocoa export tax per tohne -89.768 -\59.59 -66.440 -54.103 -303.86 -353.07 -205.29 ;\95.04 -366.30 -12980 
\ 

Re Coco. export tax revenue -89.330 -162.01 -64.973 -43.\96 -361.35 -443.91 -233.47 -227.83 -483.09 -17515 

QSRW Cocoa supply by rest of the world -\ .521 -1.6\ -t.488 -7.119 -7.38 -7.57 -5.8ô -6.79 -8.37 -5 

Old exchange rate 3.283 2.B4 2.690 2.555 2.08 2.01 2.91 5.83 6.40 6 

----' New exchange rate 3.875 '3.46 3.224 3.008 2.59 2.50 3.40 7.18 7.57' 7 

Q " 
• 

.... 
N \ 
CO c 
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Chapter V 

A MACROECONOMÈTRIC MODEL FOR GHANA 

The purpose of this is to extend the ana1ysis of the pre~ious 

chapt~r to the rest of the economy. The possible linkages of 

the cocoa sector with other sectors of the economy were 

discussed in an earlier chapter (see section 1.4.1). A 
< 

discussion of- recent developments in model building is 

presented before the specification and estimation of a 

macroeconometric model for Ghana. 

5.1 THE NATURE OF lfACRO-ECONOH..ETRIC HODELS,· 

Macroeconomie models are currently wide1y used in deve10ped 
o ~ 

coûntries, and their use is on ,the rise in less developed 

countries. The ground work for many of these works was layed 

down by ear1y business cycle theor ists such as Tinbergen (1939 

and 1952), while Keynes' work in the Ceneral Theory also 

provided a means through which interre1ations- between var ious 

sectors of an economy may be effectively ànalysed. 

Madroeconomic models may be classified according to 

theoretiea1 orientation, size, 
, 

purppse, or, obviously, by 

whatever type of eeonomic region they are designed for (ie, 

western industrialised economies,· LOC's, or centra1ly planned 

economies) • 

" " 

- 129 -
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According to theoretical or ientation,. Challen and Hagger 

(1983, pp 2,1) have suggested that macroeconometric models may 

be classified under five headings as follows: 

(a) Keynes - Klein (KK) 

(b) Phillips"- Bergstrom (PB) 

(c) Walras - Johansen (WJ) 

(d) Wal.cab Leontief (WL) 

(e) Muth - Sargent (MS) 

T,he first name in each class represents the person responsible 

for the model t s theoretical origin while the second name sta\nds 

for the econometrician who provided the fundamental statistical 

-framework. 

K~ models are generally demand oriented, with emphasis on 

relationships determining the components of national accounts; 

consumption,' investment, government spedingl etc. The 
1 

sixteen-equation model of the US economy constr~cted by Klein 

(1950) forms the background for such models. The second class 

identified by Challen and Hagger comprise the PB systems, 

developed mainly for the United Kfngdom, Australia and New 

Zealand economies [Bergstrom and Wymer (1976), Johnson and 

Trevor (197~) and Spencer (1980t]. PB systems, like KK 

systems, are demand oriented, but in contrast, are formulated 

in continuous time and contain partial adjustment model,s for 

the relationships. 

WJ and WL , systems operate. around 

representations of general equilibrium systems. 

input-output 

Both sys tems 
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are neoclassical in orientation, have explicit inter-industry 

relationsh~ps and(adequate treatment of relative priees: Whi1e 

WJ systems are ge'nerally/ dynamic, and have been app1ied to both 
, " 

developed and develo~ing ~ountries [Johansen (1960) and Goreux 

('1977) ], WL systems fire mostly sta tic, and have been more, 

widely· ap~lied 

final ct~s~ of 
( 

to developing economies [Taylor: 

macroeconometric systems, the MS 

1979] . The 

systems, are 

not widely used except for the United States and United. Kingdom 

economies (Sargent, 1976 and Minford, 1980). As Challen and 

Hagger have not.~d howevet, they have the potential to becom~ 

popu1ar in the future and thus warrant mention. They differ 

from KK systems in their treatment of expectations. In these 

systems, all expectatïons are assumed to be rational which, of 

course, makes them diff icult to handle because Most of the 

expectation variables are not observ.able. 

The foreg~ing classifications apply to most 

macroeconometric models, though sorne May make use of v'arious 

character istics of two or more of the prototypes des?r ibed 

above. Many models for developlng cOl,lntr ies belong to this 
- " 

category. As the use of macroeconometrid models became 

widespread in developing' countries, several' economists were 

quick!to point out the shortcomings of the blind application of 
,1 

models originally designed for developed, economies to 

developing economies. Because of the bas ically subsistence 

nature of many LDC's, models with emphasis on the supply side 

are thought to be more appropriate (Taylor, 1979J. 
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.It has been argued, that Keynesian models generally are not 
-----

applicable to LDC's due to a number of reasons including data 

problems, their heavy dependence ,on -aggregate demand rather 

than supply, and their inadequate consideration of peculiar 

conditions existing in LDC's such as foreign exchange shortage 

and imperfect capital markets. It has also been argued that 

the impo'rtance" of the foreign sector as a source of capital 

.• input has been generally overlooke~ by Keynesian modeli. 

(Behrman and Hansen, 1979). 
\ 

Instead, growth-or iented mcd~ls 
1 

based on the Harrod-Domar theory, static input..,output,. 

programming models and Chenery's two-gap models are 

thought to be more appropriate. The reasoning is 

developing countries should aspire towards long-run goals 

1inear 
\ 

often 
\ 

th~t 
(SUc~ 

as growth) while short-run pOlicies should .be emphasized 1ess. 

In recent times, however, interest in short-run models for 

developing countries has intensified, due largely to 

economic problems faced by LDC' s, which themselves have been 

mainly a result of the oil' crisis and the general world 

recession and are thus considered short-run phenomena. KK 

models have therefore gained considerable prominence. Klein 

(1965), Taylor (1979) and others have indicated, ,however, that 

. the direct application of such models without adequate 

modif ication to reflect the peculiar character istics of the 

area to which they are being applied should be avoided. On 

constructing a model for Israel, for example, Kl~in comments: 

A model of Israel should give great weight f to 
population growth, through immigration and natura1 
increase, unilateral international tr ansfers, 
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military expenditures for defense, the trade balance, 
and domestic capital formulation. In addition Israel 
has been a disequilibril1m economy and this should be 
taken into account ••.• [Klein: 1965, p.1S3] 
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In a similar manner, models designed for other developing 

nations should be tailored to the needs of the particular 

economy,. 'Several points need to be recognized in undertaking 

the exercise of model construction in LDC's. Taylor (1979) has 

p~oposed sorne stylized facts, reproduced below, as requirements 

that such models should have. 

1. That a distinction be made between traded and home-goods 

production sectors with the realization that both may be 

highly dependent on intermediate imports not produced 

within the country. 

2. That explicit interaction between agriculture and 

industry be incoporated. 

"3. That consideration be given to the poor1y-developed 

capital markets in LDC's. Increases in government debt 

have to be financed by printing money due to the nature 

of the capital markets. The distinction between fiscal 

and monetary policy thus become obscure. 

~ .... 4. That important economic phenomena su~h as migration and 

incorne distribution must be incorporated as far as 

possible. 

5. Finally, the model must deal adequately with the problem 

of structural change brought about by frequent 

pOlitical/econbmic disequilibria. 
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The model constructed in this study tries to describe the 

Ghanaian economy from 1956 to 1981. In doing 50, an attempt is 

made to take account of most the points noted above. It 

differs signif icant1y from previous model:;' for Ghana, 

" especially in the treatment of the supply side, monetary 

variables and the cocoa sector. Three previous models [Abbey 

and Clark: 1972; Acquah: 1972; Attah: 1978] have employed the 

ag9regate production function approach in the treatment of 

supply. This approach is not suitable for our purposes, since 

it does not a110w for inter-sectora1 comparisons. Furthermore, 

"smuggling ,has been comp1ete1y ignored by aIl three --rnodels in 

the treatment of the cocoa sector, while the monetary sector 

has not been presented in a way that reflects the influence of 

the foreign sector. 

The macroeconometric model constructed in this study 

combines features of KK systems wi th those of WJ and WL 

systems. The foreign sector is treated to reflect sorne of the 

foreign exchange problems currently faced by the Ghanaian 

economy. The monetary sector is based on the monetary approach 

to the balance of payments in order to portray the 

ovulnerabi1ity of the economy to the uncertainties of the 

international economic system. Many of the relationships in the 

model are derived from theor~tical considerations, while others 

"are based on pr ior knowlegde of the character istics of the 

Ghanaian economy. 



o 
""' 

.. -

o 

.. 

135 

5.2 SPECIFICATION AND ESTIMATION OF THE CBANAIAN MODEL 

~ 

The Ghanaian mo'del i5 considered under seven major sector as 

fo11ows: 

(1) The Cocoa Sector 

( 2) The Production Sector 

( 3) The Domestic Demand Sector 
..;J . 

( 4) The Foreign Trade Sector 
.. 

( 5) The Government sector 
rV\ 

( 6) Money and Pr ice Sector 

(7) Ernployment and Wages Sector 

The specificatioh and estimation of the cocoa sector variables 

was discussed. in earlier chapters. This section deals only 

with the other six sectors. 

Estimation methods used throughout this section are either 

OLS or 2SLS with principal components as descr ibed in the 

Chapter 2. The recursive properties of the model were used to 

determine whether a model should be estimated with OLS or 2SLS, 

(see chapter 1). ' The whole non-cocoa sector model is made up 

of 33 equations, 19 of which are behavioural. Seven of the 

stochastic equations are recursive, while the other 13 form a 

simultaneous block and therefore must be estimated by an 

appropriate simultaneous 'equation estimation method. The 

recursi ve system was estimated using OLS, while the 

simultaneous black was estimated by 2SLS wi th pr incipal 

componen ts • 

",," ne' 
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The method used to estimate each relationship is indicated 

beneath each equation together with either the DW or the value 

for the coefficient of autocorreiation ( ) if a correction was 

made. 37 Also provided wi th each equation are the R2 and the 

t-ratios (in parenthesis).' Three stars against à t-ratio 

indicate one percent level of significance, while two stars and 

one star indicate significance at the five and' ten percent 

levels, respectively. 

5.2.1 The Production Sector 

Unlike earlier macroeconometric models'of the Ghanaian economy, 

the construction of the production sector model uses the 

value-added approach. This enables us to examine the effect of 
, 

the policy exper iments on the various sectors. There is thus 

no aggregate production function; instead, tot~~ value-added i5 

determined as a sum of 5ectoral value-added. For this purpo5e, 

the ,'production sector has been further divided into five 

sub-sectors including agriculture, mining and industry, 

construction, transportation and services. 

Value added in each sub-sector i5 a function of the 

components of aggregate demand. The approach i5 similar to' 

Behrman and Klein (1970), who have interpreted these 

relationships as transformation of an input-output type of 

product ion proce5s which are not completely dernand or iented. 
o 

37 see Chapter Two for the method used to correct for 
autocorrelation 
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Hewever, not all categories of final demand·may be relevant to 

a particular sector. 

Fo11owing Klein (1965) and Behr,man and Klein (1970), the 

transformations May be presented as fo1lows: The relationstiP 

betwee,n final dernand categor ies and gross output by sector may 

be expressed in an input-output framework aSi 

(5.0) (I-H)M = F 

Where M is a vector of gross output ~y sec ter 
''-../ 

F is a vector of final demand by cat,egor ies 

l is an identity matrix 
l' 

H is a matrix of input-output coefficients 

Let rnj be gross output and vj be value-added in sector j 
1 l, 1 

Then 

(5.1) J ' ~ 

where mij is interrnediate input delivered to sector j b~ 

sector i and . , 

n is the total number of sectors 
" 

We May rewrite the equation (S.l) as: 

h, 

n 
(5.2) v' = (1 _.:1: hi j )mj J 1=1 

Where h' . is the proportion of thè i'th sectors's input il1 l.J , 

sector j to the gross output of sector j 

.' 

. ----._------
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In matrix form, we have: 

(5.3) V 1= BM 

, 
where B = dg (1-l:hil' 1-2Jtf2, · . · · , l-S:hin) _/ 

V la nx 1 vector of secteral 

M is nx 1 vector of secteral 

" Let the ~share of ith sector final 

~inal demand category be: 

, 
value-added -i 

i 
gross outputs. \ 

dernand deliveries 'in 

/ 

\-r 
!any 

1 
) 

l' 

(5.4) kij = fij/9j 
, /' 
/--' 

Thus equation (5.4) May be rewritten as: ~/~ c--

, 
In matrix form we have: 

(5.6) F = KG 

where G i~ an mxl vector of GNP,components demanded 

by each. sector 

K is nxm matrix whose. column surns are unit y 

Using equations (5.0), '(5.3) and (5.6') we have: 

(5.7) (I - H)B-1V = KG 

(5.8) or V = B(I - H)-lKG 

We May wr i ~e equation (5.8) as:o 

(5.9) V = LG 

. .,~ 

, , 
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where L 

Equation (4.9) is a set of relationships which express 

value . added in each sector as linear functions of the 

components of GDP demanded by each sector. Our model is based 

on these relationships. Sinçe values for elements of G 

demanded by each sector are not available, we assume, fbllowing. 

Klein and Behrman, tha t they may be approx ima ted by' GNP, 

elements su ch as consumptiop, investment, exports, government 

expenditures, etc, to which they are closely related. In terms 

~,~ur model ,we have: 
.- " 

v = 

VA 

VM 

VC 

VT 

VS 

L = 

Bll 812······ • . •• B19 

B2l B22 •• ••• •• ••• B29 

• 

• 

Bsl 852········.· B59 

PRe 

pue 

G = GFV 

xco 

~NC 

MC 

, MR' 

MK 

Assuming L is reasonably stable~ and with zero and linear 
o ' 

rest~iction~ on some 'of the coefficients, we obtain the 

relationships to be estimated for each sector. The 
\' 
i restrictions are det~rmined by the importance of each aggregate 

• w 

demand category to each value-added sector • The final demand 

-. -'1 
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components that are used to explain value-added in the 

agr icultura1 sector (VA) are cocoa exports (XCO) and government' 

consump'tion (PUC) • 
.,...--J 

Value added in the' cocoa sector forms a 

major part af VA, but unfortunate1y, availab1e data are not 

appropriate for estimating va1ue-added in the cocoa sector. We 

have'therefore used total cocoa exports (XCO) as a regressor in 

the re1ationship for VA. The other exp1anatory variable in this 
" , 

equation is the government expendi tures (PUC). This variable 

has been included to -ref1ect the influence of governrnent 

activity on the tradi tiona1 sector. Both regr~ssors are 

, expected fb be positive1y re1ated to VA. 

Value added in manufactur ing (equation 5.11) is a function 

of total exports, (X), private consumption (PRC) and imports of 

raw materia1 and spare parts (MR). The var iables in this 

relationship were selectild to ref1ect the heavy dependence of 

the manufacturing'sector on foreign capital. X is a rneasure of 

foreign ex change resources of the country while MR ref1ects the 

heavy dependence on irnported raw material. Most of the 
" 

manufactûred goods are designated' for dornestic use; hence the 

inclusion of PRe, which provides a rough measure of the extent 

of the market. X, PRC and MR should be positive1y re1ated with 

VM. 

The variables used to ~xplain VT are exports 'and total 

imports. Exports are include .for two reasons. Firstly, they 

provide the sort of backward linkage discussed in section 

1.4.1. Secondly, ,they provide foreign exchange for spare parts, 
" • 
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which is a major factor in the srnooth running of the country's 

transportation system., Imports a1so ref1ect the foreign 

content of the transportation industry, and hence are important 

for the determination of va1ue-added in ,the transportation 

sector. VS is exp1ained by total domestic consumption (le. 

< ·PRC+PUC) since most services orig·inate from the domestic 

economy. Both VT and VS sbou1d be positive1y related to these 

variables. 

5.2.l.:J, Estimated Re1ationships for the Production Sector 

Equations for va1ue-added by sector are presented be1ow. A 

discuss~on of these results fo11ows. 

(5.10) logVA = 5.09 + 
1\ 
t 

R2 = 0.7745 

0.172 logPUC + 0.117 logXCO 

(2.12)~* 

'f= 0.35 OLS 

(2.02)* 

(5.11) logVM = -1.36 + 0.271 logX + 0.634 logPRC + 0.619 logMR 

(2.25)** • 

R2 = 0.8343 f = 0.59 

(1.52) 

2SLS 

(0.85) , 

(5.12) logVC = -0.883 + .305 logGFI + 1.17 logPRC + .842 logPUC 

(2 .1
c
O) ** 

r = 0.49 

(2.66)** 

2SLS 

(-3,.80)*** 

o 

,( 

1 i 

1 
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, 

( 5 .13) lo<jVT = 3.55 + 0.052 logX + 0.083 logM 

( 0.39) (1.03 ) 

R2 = 0.5247 1= 0.69 2SLS" 

p ( 5.14) logVS = 4.24 + 0.0292 log (PRC+PUC) 
" -

1~ 
. (0.85) 

\. 

R2 = 0.834~ f= 0.70 2SLS 

Equa tions ( 5.10) to (5.14) represent the estimated 

relationships for the five production sectors. AlI equations 

in this sector" were es timated in their logar i thmic forms. As 

is evident, the equa tion estimating value added in the 

agricultural sector provides a good fit with aIl coefficients 

significant at least at the ten percent leve~. The coefficient 

of XCO has the correct sign' and is also signieicant. The right 

sign and significant coeffic~ent indicate the appropriateness 

• of the inclusion of pue in the rela t'ionship for VA. 

AlI vari:ables except MR are significan't at the 15 Yercent 

level in the equation determining VM. Though the coefficienl \ 

of' raw material imports is not significant, it has been 

retained on' a priori' grounds. Equation 5.13 determines 

value-added in èhe cQnstruction sector. AlI the coefficients 

are significant at the 5% level with an R2 of o. 78~4. VC st;jws, 

strong and positive relationships with GFI and PRe. PUC, 

however, has an unexpected negat.ive sign which may be expiained 

by the fact that government consumption expenditure competes 

for funds with investment (and th~refore construction) 

• J 
~. 

-
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. activi ties. An increase in PUC will thus mean tha t less funds 
. , 
are avai;table for construction purposes, leading to a fall ~n 

/ 
VC. Investrnent and priva te consumption on the other hand have 

the' expected signs. 

Finally, equations 5.13 and 5.14 determine value-added in 

the transportation and services sectors respectively. Though 

the coefficients in equations 5.13 and 5.14 are not 

sïgnif icant, they have' the expected s igns. 

Gross domestic product i5 determined by the following 

identi ty: 

( 5 .15 ) GDP = VA + VM + VC + VT + VS 

5.2.2 The'Domestic Dem~d Sector 

, 
Domestic consumption ls determined in this sector. Consumption 

i5 separated into pr ivate and government cate9ories. 

Consumption in the private sector i5 based on Friedman' s 

1 " ,permanent income hypothesis 
~ 

this [ Friedman, 1957J. Under 

a5sump~ion, private consumption ,is a linear function of 

-permanent disposab1e, ln?ome as follows: 

\ 

Where PRCt i9 'pr ivate conS'umption i1'\ per ioo t 

YPt i9 permanent disposable incorne in period t 

et i9 an error term 

" 
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Since Yp i9 not directly observable, we assume that i t is equal 

to ,disposable incorne in time t plus a weighted average of 

change~ in disposable incorne received in the past with the 

weights rlecreasing geometr ically backwards in tirne. The 

function may be derived as follows: 

(5.17) YPt = YDt + ~(YDt-1 - YDt) + ,.,2( YDt_2 - YDt-l) + •••• 

Where YDt ls disposable incorne in year t and O<JA<l 

Equation 5.17 may be rewritten as; 
r 

(5.18) YPt =, (I-IL)YDt + p(I-IL) YDt-1 + ~2(1-p):iQt-2 + •••• 
Q 

1 2 ' = (1- ~)[YDt + ~YDt-1 + p. YDt-2 + ,' ••• ] 

Substituting equation 5.18 in 5.16, we obtain; 

(5.19) PRCt = ao + al (1-J.l) [YDt + YDt-1 + ••• ) + t , 

App1ying the Koyck transformation [see Johnston: 1972 p.298] to 

equation 5.18 yields: 

Equation 5.20 suggests the estimation of the following linear 

relationship; 

( 5.21) PRCt, ~ = {JO + ~fPRCt-l + ~2YDt -+ Ut 
1 

Where ~,O= .aO(l:")I),oOl=)l, <, 
, .. 

'0 2=al ( 1-)1), 'Ut = Ct - Et-1'" . .,. 

Wi th 01 >0, (J 2>0 

" ' 
il' 

, 
, , 

) 
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Equation 5.21 below presents the, results of the estimated 

equation 

(5.22)' ,PRC = -206.43 + .351 PRC(-l) + .605 YD 

R2 = 0.8914 

\ 

(1.98)* 

DW = 1.72 

( 3 • 20) 1\> * * 
2SLS 

The \, results indicate a good fi t wi th the absence of 

autocorrelation. The coefficient of 1agged private consumption 

is significant at the ten percent 1evel, whi1e that of 
1 

disposable income is significant at the one percent 1evel. 

Furtherrno~e, they are both of the r ight signe The estimated 

long-run marginal propensi,ty to consume'-is .92 [(=a2/(1-al) J 

which agrees rough1y wi th éther estimates for the Ghanaian 

economy duri~g the sample period. 38 During this period, the 

conditions were such that there is not likely to be much 

savings (see chapter one). 

Public consumption in our model is a function of total 

domestic credit from the monetary sector, which is a(1 

indication of availabili ty of funds, and total popula tian (to 

reflect the fact tha t as popula t ion grows thère i s grea ter need 

for faci1~ties such as education, hospita1s and other social 

services) . 80th exp1anatory v.a ri al:51 es are expected to be 

positively related to ,PUC. The estimated re1ationship i5 given 

be1ow. 

38 For exampl~, the World Bank has estimated a saving rate of 
about 17% and 4% in 1960 and 1981 respectively for Ghana 
(see World Bank: 1983, p.156) 
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(5.23) PUC= 9.05 + 27.86 POP + 0.007 OCR 

(1.48) (10_19) 

R2 = 0.8230 P = 0.54 OLS 

Both coefficients have the right signs. However, the 

coefficient of population is only significant at the 16% level 

while that of DCR i5 significant only at the 25% level. 

Disposable i ncome is det;ermined in this sector as the 

difference between GDP and direct taxes. Exports and imports 

are determined in the foreign sector ,while gross fixed 

investment and change in inventory are treated as exogenous.: 

5.2.3 The Foreign Trade Sector 

This sector compr ises exports, imports and balance of trade 
, '. 

'-. 

identities. Exports of cocoa (XCO) are dèt~rmined in the cocoa 

sector. Several attempts to estimate a f~~ion for non-cocoa 

exports (XNC) did not yield good results. This is probably 

because non-cocoa exports consist mostly of exhaustible 
. 

resources such as gold, diamonds and timber, and hence_ may be 

" explained mainly by natural factors. Thus, non-cocoa exports 

are assumed to be exogenous in this study. Total exports are 

then determined as an identity. 

" ( 5. 24 ) X = XCO + XNC 
D 
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Imports are separated "into three categories name1y, 

capital equipment (MK), raw materials and spare parts (MR), and 

" consumer goods (MC). Imports of consumer goods are assumed to 

be given becau1;e they are 1argely determined by poli tieal 

decisions. 39 Imports of capital goods is explained by 1agged 

foregn exhange reserves (FR) and relative priees (PM/PI).40 FR 

provides a measure of the capaci ty to import and hence is 

expected to be positively relate'd to MK. PM/PI, whieh is the 

import priee index divided by the domestic priee index, bn tne 

other hand, should have a negative sign sinee _.?n average, 

imports are expected to fall if PM r ises relative to PI. The 

equation for MR is simi1ar to, that of MK except that 

, value-added in the secondary sector (VI) is ineluded as one of 
," 

the exp1anatory var iables. The seeondary sector, eompr is~ng 

mining "'and industry, conS"truction, transportation and 

comm~nication, makes the most use of the imports of raw 

material and spare parts and hence plays a significant part in 

determining MR. VI is also expected to be positively related to 
, ' 

imports of raw materail. The estimated equations a'te presented 

below. 

39 Past governments were known to keep imports of consumer 
goods high even in the presence of ser ious fore ign exchange 
shortages for f~ar of losing popularity. 

40 This approach widely used in estimating import demand 
functions tor deve10ping countries (see Behrman: 1977). 
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(5.25) MI< = 138.04 + 0.044 FR(-l) -0.598 PM/PI 

(2'.14-)** (-7.27)*** 

R2 = 0.8701 ON = 1.69 2SLS 

(5.26) MR = 100.75 + 0.090 FRe-l) - 0.733 PM/PI -+ 0.231 VI 

R2 = 0.8857 

(2.43)** 

P = 0.36 

(-4.58)*** 

2SLS 
\ 

~ 

Both equations provide good fits with a1l explanatory variable 

having, the r ight signs. Once MR and MK are determined, total 

imports (M) are determined as fol1ows: 

( 5 • 27 ) M = MC + MK + MR 
, ", 

Other identities in this sector are as follows: 

Balance of Trade (BOT): 

(5.28) - BOT = 'X'- M 

\1..1):'10 

Foreign Exchange Reserves: 

o (5 • 2 ~ ) FR = FR ( -1) + BOT + NCM 

.. 
where NCM is net capital movements 

Net Foreign Assets (FAN): 

.rd 5.30) FAN = FR + FOR - FOL 

where FOR is other foreign assets such as non-monetary 

, l' 

/ 

< l . go Q. 

FOL is other foreign liabi1i ties. 
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FAN will be used later on in the determination of the m~ney 

supply. 

5.2.4 Government Revenue Sector' 
,0", il'" 

. 
Governrnent revenue is decomposed into six categories: di t'ect 

taxes (RD), import duties (RM), cocoa export taxes (RC), 

non-cocoa export taxes (RNC), other indirect taxes (ROI) and 

non tax revenue (RN). Cocoa export taxes are determined in the 

cpcoa sector, while non-cocpa export taxes are assumed to be 
r 

exogenous. Direct taxes comprise personal and company incom-e 

taxes, mineraI duties, rent and payroll taxes, whi le other 

indirect taxes consist of sales, purchase, and excise taxes. 

Government expenditure is assumed to' be exogenous. 

The approach used in this sector is to relate the various 

taxes to their bases (or proxy bases). Nominal GDP ls used as 

the base for direct taxes, other indirect taxes and non-tax 

revenue, while~he base for import duties ~s assumed to be the 

level of imports. AlI equations are estimated in their 

logarithmic transformations and, as the results presented in 

khe equations below show, they aIl provide good fits. 

(5.31) logRD = -1.33 + 0.727 logNGDP 

(7.10 r** * 
R 2 = 0.9528 l' = 0.67 2SLS 



( 5.32) 10gROI = -1.95 + 0.806 10gNGDP 

(6.79) 

R2 = 0.9528 , = 0.70 OLS 
.' 

(5.33) 10gRM = -0.275 + 0.756 10gNM 

(6.76)*** 

R 2 = 0.9080 p = 0.72 OLS 

(5.34) 10gRN = -0.680 + 0.572 10gNGDP 
<, 

(14.31)*** 

R2 = 0.9608 p= 0.41 OLS -

150 

The final equation in this sector is an identity 

determining total government revenue (R). This is done after 

taking the exponentials of the log transformations. 

( 5 • 35) R = RD + ROI + RM + RN + RC + RNC 

5.2. 5 Honey and Priees 

This sector determines the money supply and demand and pr ices 
I!) 

endogenous to the model. The monetary ,approach to the balance 

of payments has been used here in the determination of the 

monetary variables. This approach takes into consideration the 

important role played by foreign reserves in the deterrnination 

of the rnoney supply in developing countries. An important 

feature to keep in mind in this type of exercise i9 the nature 

j-
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of the capital market in deve10ping countr ies. 
o 

In many LOC' s 

interest rates show litt1e variabi1ity, sometimes remaining at 

a constant level for sevéral years. " In addition, money is the 

only financial asset in Many LOC's, and hence, the cost of 

holding financia1, a5sets can be assumed equa1 to the rate of 

inflation. 

The methodo1ogy' employed for macromodels in LOC' s var les 

~according to the nature of data avai1able. Most, however, rnake 

the rnoney supply a function of credit avai1ability to the 

pr ivate sector, foreign reserves and sorne measure of capaci ty 

utilization [see Priovolos: 1981, Acquah: 1972, 

Kwanashie: 1981] The demand for money relationship has 

genera1ly been in the form of the dernand for rea1 cash balances 

,,~ except that the rate of interest as a Beterrninant is often . , 
omitted. The rnethodo10gy employed in this study is 

differen t. 41 

In presenting the rnonetary approach to the payments we may 

represent the balance sheet of financia1 flows of a typica1 

country in Table 5.1 be10w [see Taylor: 1975, pp.24 ff.) 

From Table 5.1, the total assets of the monetary system ls 

F + 0 + 5 + L, whi1e the total 1iability is C + q1 +- !=I2. The 

money supp1y is ei ther C + 01 or 'C +- 01 +- Q2 depending on 
• , /. 0 

'whether the' narrow or wide definition ls used. It 15 worth 

- ,'noting that' thetê is no market for government bonds, and hence 

goverrt.rnen't deficits can,only be met through borrowing from the 

41 A similar approach was used by Attah (1978) 
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TABLE 5.-1 
WJ 

TYPICAL BALANCE SHEET OF THE MONETARY SECTOR 

.Assets Liabilities , 

Rest of the World . 
Net credi t to private Net foreign exchange 
sector Z deposits F 

Governrnen.t 

Outstanding government debt 0 

Central Bank 

Net foreign reserves F Currency and coins C 
Credit to public sector .0 Reserves for demand deposits ql 
Credit to Private sector S Reserves for near money q2 
Rediscount R 

Commercial Banks 

0 Reserves for demand Oemand deposits 01 
deposits ql 
Reserves for near money q2 Near money 02 
Lending to private sector L Rediscount R 

private Sector 

Currency and coins C Credi t from Central Bank S 
Demand deposi ts 01 Credit from Commercial Bank L 
Near money 02 Credi t from abroad Z 

Source: Taylor (1975 ) p.24 

centra~ bank. Furthermore, a balanc~ of trade deficit can only 

be financed by making use of net foreign reserves (F) or by an 

- increase in Z (ie. credit to the private sector for import 

purposes). The variable Z is rigidly controlled in most LOC's, 

, 
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which produces a direct linkage between the balance of trade 

and F. 

5.2.5.1 Determination of Money Supply 

Let q = ql + Q2, then the high-powered money is given by 

H = C + Q. Also, the money supply is given by MS = C + Q 
• 

(where 0 = 01 + 02). Let CU = CIO and RS = q/Q, then MS/H = 

(CU+1)/(CU+RS) = m, wrrere m is the,money multiplier and MS = mH 

Since r<l, it follows that m>l and hence MS>H. This 1S mainly 

~ result of credit c~eation by commercial banks: The foregoing 

analysis May be used to show how li·ttle influence the central 

bank has on the money supply in LDC's. The major constraint is 

the impracticabili ty~- of open market operations. Thus, the . 
central bank is limited to either changing the monetary base 

(H) or influencing the parameters that determine MS. From 

table 5.1, the central bank can alter H by changing its asset 

holdings - F, D, or S. F and D are usually ou tside i ts 

.' control. Scan be controlled in MOSt LDC's, but this accounts 

for only a small proportion of the banks assets and hence is 

not very effective. 

Alternatively-- the central bank May try to influence the 

parameters that determinJ MS (CU,RS). CU can only be changed 

by persuading people abo,ut the form in which to hold money 

(moral suasion). RS May - be ch~nged by regula t ing the 

commercial the banks regarding their reServe requirements. 

These actions very difficult ,to do in Most LDC's. Because of 
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the inability of the ceQtra~ bank to control the MS and the 

close linkage between the balance of payments and the 

government deficit in LDC's, the money supply can be considered 
q;, -

to be 'endogeneous' making monetary programming difficult 

[Taylor, 1979: p.27]. 

It is thus clear from the above th~~ the c~ûLral banks in 

LDC's can rarely determine the money supply. Instead the money 

supply is determined endogenously through the interaction ot 

several factors as follows: Let NGI ~tand for net government 

indebtedness to t'he central bank (0 in table 5.1). • Then high 

powered mon~y must satisfy the following identity: 

" 
H= FAN + NGI + S + R - q2 

where FAN is net foreign assets (or F) 

The narrow definition of the money supply is used in this study 

(ie. MS= C + 01). Accordingly, we must define H as the sum of 

c and ~l. 42 If we define NOL as other net liabilities, then , 

NOL =,q2 - S - R, and 
/, --

(5.36) H= FAN + NGI,- NOL 

> Since ~OL is treated as exogeneous and FAN' is determined in thé 

forelgn trade sector, ,the money supply will be known as soon as 

R'S,"CU and NGI are determined. 
o , 

• r 

42 ql la equivalent ta BR in this study. . \ 
'. 

" 
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Since CU is the-ratio of currency outside banks to demand 

dep~sits, one would expect an inverse relationship between CU 
q , 

and the degree of monetizqtion ,of the economy. Factors 'whf-ch 

influence the degree of monetization include the GDP (which 

gives an indication of the leve1 of economic activity within 

the country), the number of cpmmercial banks per head of 

population and the rate of urbanization. Vie areunab1e to 

acquire data on the number of commercial banks per head, 50 CU 

is made a function of nominal GDP and the percentage of urban 

population (PURa) as fol1ows: 

(5.37) ,CU = 340.61 + 0.002 NGDP - 8.09 PURa 

(6.01)*** 

P = Q.51 

(-6.03)*** 

2SLS 

l ' 

" ,~oth co~fficients have the right si9nS and are significant at 

the 1% leve1. RS is also made a function of GDP to reflect the 

• 

leve1 df economic activity. The equatio,n estimated is: 

( ~. 38) /-ltS '= 51.11 + 0.0005 NGDP 

(2.08)** 
: 

R2 'f= 
u 

= 0.8166 0.69 2SLS .. '-. 

. 

Finally, net governmént indebtedness (NGI) ls. determined 'in 

t1:lis 'study by public consumption and nominal GDP. Since the 

:90verrunen t l'1a i n1y 
-..,.. 

bor~o.ws to finance its consumption, its 

" 
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indebtedness is expected to be possitively' re1ated to ~ts 
r ... . . ' 

eonsumption. Nominal GDP is also expected to' have a positive 

influence on NGI since government activity iincreases in 

response to a general increase in economic activity. The 

es'timated relationshi-p is given by: 

.(5.39) NGI c -1353.89 + 6.51 PUC~+ 0.093 NGDP 

" . ('-0.26) (2~67)**' (10.62)*** 
, 

R2 = 0.9852 = 0.53 1 2SLS 

AlI est;imated parameters of NGI (excep,t the intercept) are 

slgnif!cant at the 5% level, ànd also' pav7 tne expected signs. 
'. 

Furthermore, the equatlon provides agood fit, with an R2 of 
-

0.9852. H is determined as an identity in equation 5.22 / ,while 

MS is detèrmined as: 

1 

(5.40) MS = [(r+CU)/~RS+CU)]H 

5.2.5.2 Priees 

AlI prices'outside the éocoa sector are assumed to be constant 

excep~ the GDP defator (PI), which is determined as a furiction 

of the money'supply and real GDP. This approach is based on the 

simple quan,ti ty theory of money a$ follows: 

." (5.41) (MS) (V) = (PI)(GDP) 

where V is velocity 
" 

-

. , 

Iderttity 5.42 ls th.n rewrittep with PI as the subject: 

, . 

'1 
1 
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'(5.42) PI = (V)(M5)jGDP 

)f V ls assumed to be constant, then PI may be', cons idered . as a 

direct furt~tlon of MS, and inversely related to real GDP as .. 

follows: : 

, 
( 5.43) PI = f (MS, GDP) , 

This specification is ~âppropriât~ for a developing country such 
, . - ~ 

as Ghana, wh,er,e interest ra tes do not play 'any 5 ignif ic~nt . . " . 
role. The estimated relàtionshlp is: 

(5.44) PI = 981.06 - 0.574 GDP + 0.407 MS 

R2 ::e 0.9880 

(-2.,73)** 

f = 0.50 

(23.î3)'*** 

2SLS 

Both coefficients have the right signs and are signific~nt at 

the 5% level. 

~'~ 

.. 5.2.6 Bmplo'1ment and Jiages 

.. . ... 
l' 

Employment 43 ~is determined under the assumption of a f ixed 

proportion production funct i .. on wi th capital as the limi ting 

factor. Thus emp10yment will depend on capital alone. We have 

modified this assumption to înclude real GDP, a rough measure 
, 

of capital utilization and the wage rate. The wage rate is 

'expected to be negativeJ,.y ·telated to the level of employment 

(N), while capi tal stock (K5) and GDP are expected to have a 

43 This repr~sents only recorded employment (see chapter 1) • 
1 
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positive influénce on N. The estimated equation is given by: 

(5.45) N = 138.00 - 0.017 W + 0.087 GDP + 0.020 KS , . 
(-0.50) (3.04)*** (1.68) * 

R2 = 0.8895 DW = 2.15 OLS 

As can be seen from the results above, the ~age rate (W) does 

not contribute significantl~ to explaining the variation in N. 

HO\rw'ever we have retained it on a priori grounds. The wage rate 

is assumed to be e~ogenous since attempts to estimate a wage 
Q 

function'did not yield meaningful resu1ts. 

The labour force, which includes people who are acti vely 

looking for. jobs at employment centres, is a function of the 

urban population and government expenditures. The rationale is 
, u 

that mo~t, if n~4' aIl of the, employment centres are located in 
i 1 

the urban areas. 

(5.46) LS = 295.00 + 16.76' PURS 

(9.78)*** 

R2 = 0.8421 P = 0.49 OLS 

Thé unemployment level (U) and the unemployment rate (UR) are 

deéermined by the following identities: 

( 5 • 47) U = LS - N 

(5.48) UR = U/LS 
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5.3 HISTORICAL . SIIfULATION AND VALIDATION OF THE IfACRO MODEL 

Dynamic simulations were performed for the perio9,l972 to 1981 

in arder to determine the tracking ability of the macromode1. 

Ta~le 5.2 below gives the root mean square percentage errors 

(RMSPE) for the relevant variables of the model. Nineteen out 

of the thi rty-two var iables have RMSPE' s of less than twenty 

percent, six variables have between twentyJand thirty percent, 

while seven have RMSPE's of more than thirty percent. The high 

,RMSPE's may be explained by the volatility of BOT, which 

fluctuated between -829.48 and 169.10 million cedis. 

Consequently, other variables affected by BOT, such as MS, and 

PI also had high RMSPE's. 

An examination of the tracking abilities of the various 

models (shown in the graphs on the ~ollowing pages) indicates, 

however, that many of the equations do ~quite weIl in predicting 

the general trend of the historical values. 44 In sorne of the 

graphs, tpe historical and simulated values seem to move in 

opposite direction at the end of the periode This may not be 

qui te sa, since a close examina t ion of the graphs shows tna t 

the turning points are often picked up a year or two later by 

the simulated values. Thus, it may weIl be that the models 

,would have' picked up the turning points at the end of the 

period, had the sample period extended beyond 1981. In any 

case, since the model is not constructed for the purpose of 

44 see foot note 28 for an explanation of the notation used in 
the graphs. 

--~-----



• 
160 

, 
c 

TABLE 5.2 

STATISTICS OF FIT FOR THE MACROECONOMETRIC MODEL 

Variable RMSPE Variable RMSPE 
1 

GDP 2.96 MS 34.29 
VA 8.99 / H - 26.76 
VM "- 10.38 FR 26.15 
VC 27.98 FAN 42.80 
VT l5.84 BOT 314.89 
VS 9.25 LS 3.81 
GDPl 4.33 NGI 40.38 
PRC 10.79 RS 25.76 
PUC 14.13 CU 9.18 
N 2.64 R 9.41 
M 9.30 RO,I 21.07 
MR ,.10.79 RM 30.53 
MI( 14.94 RN 15.90 
X 7.18 RD , 16.64 
YD 4.72 U 38.56 
PI 24.20 UR 36.84 

-, 

forecasting this does not pose a serious problem. 

, , 
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SVUBOL USED 1 S .... - -
SVMBOL USED IS ~ 

---+---------.---------+---------+---------+-------
fA 

1972 1974 1976 1978 1980 ., 
VEAR 

"'fAR MS MSH eMs PCUS 
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IMPLICIT GOP DEFLATOR 
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PI 1 • 
1 1 
1 

'/ 1 
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1 
1 
1 

2000 + 
1 
1 
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1 
1 • ~T 

o .. ... 
---.---------+---------~---------~---------+-------

1972 1974 19?6 19~8 1980 

VEAR 

~EAR PI PIH CPPI PCPI 

1972 142.31 215.06 72.75 51.121 1973 167.67 215.24 47.57 28.311 1974 2" . 43 174.38 -~ 7 .05 -17.526 
1975 251.79 335.36 83 57 33.190 1976 329.77 429.45 99.68 30.228 1971 557.61 562.02 4.41 0.791 1976 967.91 976.05 10 14 1.041 ..-1979 1349 52 1642.32 292 80 11.697 0\ 19BO 1949.49 2230.93 ~(j 1 44 14.437 ..-
1981 3711 70 3430.78 -280 92 -7 5b9 
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" "- .......... 
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---+---------.---------+---------.---------+-------
1977 1974 1976 1978 1980 

VEAR 

-.. 

YEAR N NH CN PCH 

1972 424.666 410.414 -14.252 -3.3561 
1973 409.144 423.150 14.006 _ 3.4231 
1974 450.138 44B.630 -1.50B -0.3349 

... 1975 431. 432 436.586 5.154 1.1946 
1976 430.636 421.473 -9.163 -2.1279 

) 1977 4:?J.074 421.024 -2.050 -0.4846 \ 

1978 432.626 448.270 15.644 3.6160 
1979 42B.646 445.503 16.857 3.9325 
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UR 
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/ 
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1972 1974 1976 1978 1980 
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~ 

• YEAR UR URIt CUR " peUR 

1972 6.85168 4.2173 -2.6344 -38.45 1973 6.04629 2.4780 -3.5683 -59.02 1974 5.91351 -1.7314 -7.6449 -129.28 1975 6.~0068 2.3985 -4.2021 -63.66 1976 7.05771 7.0899 0.0322 0.46 1977 7.01793 8.4642 1.4463 20.61 1978 7.44503 3.8616 -3.5835 -48.13 1979 6.80413 6.0659 -0.7382 -10.85 1980 8.51568 8.6379 0.1223 1.44 +981 6.94951 12.8016 5.8521 84.21 
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75 ~ , .-
<,\1 -'x'" 150 + 
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1 ... ---- .. ,1 

50 ~ ~. ... 
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---~---------.---------.---------+---------+-------
1972 1974 1976 1978 1~80 

1 
~--+--------~+---------.---------.---------.------~ 

1972 1974 \976 1978 1980 
VEAR 

VEAR 

VIOAR MK NKH CMK VEAR MR MRH CMR PCMR 
PCNK 

1972 57.579 69.134 11.555 1912 118.728 132.334 13.607 Il.4603 
1973 50.013 66.105 16.092 

20.068 1973 130.434 154.456 24.0-22 18.4171 
1974 62.200 56.563 32.176 . t974 178.529 177.821 -0.708 -0.3968 
1975 74.932 -5.638 -9.064 62.642 1975 168.910 154.732 -14.177 -..8.3933 
1976 -12.290 -16.401. 82.976 84.179 1976 168.650 153.772 -14.878 -8.8218 
1977 95.345 1.203 1.450 188.823 174.470 -14.353 -7.6012 105.141 1977 
1978 9.795 10.273 141.070 122 593 1978 215.482 227.740 12.258 5.6888 
1979 151.959 134.160 

-18.478 -13.098 1979 232.122 ~ 220.235 -11.887 -5.1210 
1980 159.668 -17.800 -11.713 1980 243.888 ~~018 -20.871 -8.5575 148.438 -11.230 c> 
1981 124.421 -7.033 1981 190.045 218.903 28.858 \5.1850 152.846 28.425 22.846 , ..... 
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1977 239.3 2'21.358 -17.94 -7.498 1978, 309.1 361.999 52.90 11.114 . 1979 407.7 455.424 47.7'1 Il.706 1980 613.5 610.033 -3 . .017 -0.565 1961 898.0 993.124 95.12 10.593 

~ 

.... 
0'1 
U'1 



~f 

r.: 

~ 

" 
FR l ' 

1 
1 
1 

750 • 

500 • 

250 + 

o • 

c 

.JI 

FOREIGN EXCHANGE RESERVES 
PLOT OF FR.YEAR 
PLOT OF 'fRH.YEAR 

".'" -' , 

SVMeOL USEO IS 
SVMeot. USEO IS 

.... -J-~ ) -

---+---------+---------+---------t---------+-------
1972 1974 1976 "978 1980 

VEAR 

. 
" ., 

VfAR FR FRH CFR PCfR 
1972 118.635 90.372 -28.263 -23.824 1973 189.399 112.514 -76.825 -40.562 1974 71.297 19.387 -51.910 -72.808 1975 154.554 145.049 -9.505 -6.150 1976 103.381 19.314- -24.007 -23.222 1977 164.558 128.457 -36.101 -21.938 1978 404.636 423.636 19.000 4.696 1979 752.475 803.18-7 50.111 6.139 \980 540.704 640.592 99.888 18.474 1981 405.116 467 239 62.123 15.335 

~ 

(' 

'-

...... 

FAN 1 
400 ... 

1 
1 

300 ... 
1 

" 
200 ... 

1 
1 

100 + 
1 
1 

o + 

-100 ... 
1 

o 1 
-2.00 + 

-OTHER NET FOREIGN ASSETS 
PLOT OF FAN.VEAR 
PLOT OF FANH.VEAR 

SVMBOl USEO IS ~-
SVMBOl USEO IS +----

~ 

\ ., 

---+---------+--~~-----+---------+---------+-------
1912 1974 1976 191~ 1980 

VEAR 

VEAR FAN FANH Cf AN PCfAN 
1972 139 110.737 -28.263 -,10.33 1973 221 144.175 -76.825 -34.16 1974 37 -14.910 -51.910 -140.30 1975 151 141.495 -9.505 -6.29 1976 40 15.993 -24.007 -60.02 -1977 69 32.899 -36.101 -52.32 1978 304 323.000 19.000 6.25 1979 341 39' .711 50.711 14.87 1980 243 342.888 99.888 4 t. 11 1981 -91 -28.877 62.123 -68.21 

e. 

~ 
en 
0"1 



~" -

\ 

o 

IIRM 1 
1 
1 

4UO + 

1 
1 
1 

300 • 

~ 

200 • 

100 • .-
o • 

IMPORT DUTIES 
PLOT Of ~M'VEAR 

PLOT OF RMH'VEAR 

-~ 

SVMBOL USEO IS *---
SVM80L USEO IS ~ 

, 
*--111' 

Il , 

~--.-----_._-+---------+---------+---------+-------
1912 1974 '976 1978 1980 

VEAR . ' 
, \ 

'Q 

VEAR AM RItH C 'RM PC RM 

1911 57 0 102.128 45.13 79.173 
1973 71.4 \39.511 66.11 95.393 
1974 107.5 197.180 89.68 83.423 
1975 107.7 146.689 38.99 36.201 
1976 96.3 107.731 Il.43 11.870 
1977 116.6 375.567 258.97 222.098 
1978 2239 172 405 '----- -51 50 -22.999 
1979 344.9 164.225 -180.67 -52.385 
1980 359 2 204.665 -154.53 -43.022 
1981 4Z9. "2 215.801 -213.40 -49.720 

L., 

• 

NR 

\ 
1 

3000 + 

2000 + 
... 1 

1 
1 
1 

1000 + 
1 
1 
1 
1 o ~ 

.. o 

• TOTAL TAX,REVENUE ~ 

PLOT OF R·VEAR 
PLOT OF RH·~E~ 

il 

" .. .,..,. 

SVN60L tJ5EO 1 S ~-
SYM80l USED IS ~ 

'l" ... ,," -
, 

---+---------.---------+---------+---------.---- .. ~ 
" 

1972 1974 1976 1978 1980 

VfA" 

VEAR IR RH C ,R PC R' 
~~. '". 

1972 433.99 476.79 42.79 9.860 
1973 468.85 497.20 29.35 6.047 
1974 683.05 739.68 56.63 8:290 
1975 812.43 818.74 6.31 0.777 
1976 871.01 638.59 -232.42 -26.684 
1977 1161.62 1221.68 60.06 5.170 
1978 1512.83 1849.14 336.31 22.231 
1979 2484.67 2376.99 -107.68 -4.334 
19BO 2589.52, 2108.58 119.07 4 598 
1981 2905.31 2863.04 -42.28 -1.455 

\ 

" 

, \ 

~. 

.... 
0\ 
....a 



Pr",,·,,-
f~~ t ~ 

~ 
1 
1 
r , . 

.. 

(u 

180 • 

150 • 

120 • 

90 • 

60 • 

~ ~ 

• 
<l 

RATIO OF CURRENCY TO MONEY $UPPLY 
PlOT OF CU.VFAR 
Pl.OT OF CUU·VEAR 

SVMBOL USED 1 S - - -
SVMBOL USED 15 ~ 

, 
" 

'" 

, y"'/ ,/-- "., 
.. / / --.:::- -*- -:/ 

-~.---------f---------+---------+------r--+- ____ ._ 
1972 1974 1976 1978 1,980 

VEAR 

VEAR CU eUH ceu pccu 
1972 108.636 ' 98.458 -10.178 ':9.369 1973 84.192 95.542 Il.350 13.481 1974 105.000 94.590 -10.410 -9.914 1975 

9B'1 82 91.503 -6.679 -S.802 1976 104. 24 86.270 -17.854, 
r -17.147 • 1977 103. 96 90.273 -13.123 -12.692 1978 118.747 104.747 -'4.000 -·11.789 1979 13è·261 113.472 -11·814 -13.569 19BO 16 .469 138.049 -30.420 -18.057 1981 181.779 201.799 19.020 10.406 1 

../ 
r 

'" 

, j • '. 

, 

RS " 
"0 + 

1 
" 

"'. 100 ~ 
1 
1 

90 + 

80 + 

70 +-

60 + 
1 
1 

50- + 

'. 

~ 

RATI~OF RESERVES TO TUTAL DEPOSITS 
PLOT OF RS.VEAR' SVMBOL USED 1 S ... __ 
PLOT OF RSH·VEAR 5VM80L USEO IS ~ 

,r - ...... 

1 \ 

1 , 

/. ' 
i 

/ 
~ , 

1 
".. - .... -........ 1 

1 .... 

, 

,~ 

--~+---------+---------+-----~-~-+----~----+--~--~-
1972 1974 1976 1978 1980 

VEAR 

.. 

\'UR RS RSH CRS PCRS , 

1972 51.3&4 50.3446 -1.019 ' ......... -.1....98-4 1973 65.979 51.0713 -I4.S08 -22.~ --. ~ 1974 80.626 51.9719 -28.653 -35.539 

L 
1975 79.394 52.4894 -26.905 -33.887 '" 1976" 79.823 '53.3208 -26.503 -33.201 l- 1977 76.676 56.1006 -20.575 ' .-26.834 1978 ,891424 -61. 88'31 -27.541 -30'.798 1 1979 103.417 66.1110 -37.306 -36.073 1980 106.2.68 .73.6195 -32.648 -30.123 1981 86.828 94.4495 7.622 8.178 

• 

1t 
M. _~_~ __ ---1_. __ _ 

li. .--. 

. .... 
0'1 co 

J~ 



11 • 

1 

v( 

'50 '--

'IlU • 

t .,0 • 

o 

PLOT 
PLOT 

VALUE AODED IN CONSTRUCTION 
1 

1 

OF. VC ""EAR SVMBOL USEO 1 S t __ "-

OF VCH·VEAR SVMBOL USEO IS ~ 

~ 

" 
iF' 

o • .... ... 
---.---------.------~--•. _-~-----~----~----+---~---tU2 19~<4' 

1 
1976 1918 1980 

.. 
VElR " 

1. 

pc,,"s .,AR vS VS~I t.V'i , , ., 
IQ17 bOl q87 587d fin - 'fi 41' -'1 1.25 191;0 6~2 II~ 621.786 . - 10. '!3J • - 1 634 1914 665 296 ~ 660.684 - -4.61 -0.693 1915 - 109.125 ,624.6-72 - -84.45 0. 1 1,909 0 

''116. 164 006 62. 304, -139 flO -18.286 1911 . 76<4 071 632 _~271 -13' ,80 - 1 7.250 1918 632 091 -666 H4 34 18 5.407 t !fIg 619 '579 610 939 9~~6 ''5.763 198<' ~IH; t 1" 6'5~ 19!> 67 OS ".446 !'lt\1 C>I) ]' JI') fi3", 4ft] 84 1 7 15.ij9 ; 

!'l' 

" 

'" 

dO 

" -
, . 

'"'--" . 

. "0 

Q 

-cl. 

'-

o. 

. \ 

VALUE' AOOEO IN SERVICES 
PLOT OF VS.VEAR 

-.'. PLOT OF VSH.VEAR 
SYMBOl USEO IS 
SVMBOL USEO IS ----vs 

750 + 

1 
1 7ad + 
l ,"", 

r 
650 + 

1 l, , 
600 •. ' • 

, 
1 
1 

cl 
550 + . 

~ 
/ 

,,/ , 

, ._..\--\ ,. 
,.. \ 

/ \ 

~" 

cO 

\ 

\ 
\ '." 

\,~ , 
\ , ,.. ~., ." , 

" ~ 
---+---------+---------+---------+---------.-------1912 1914 1976 '!l78 1980 

VEAR 

·YElR ; ve VCH - (.ve • Peve 
~ 

1972 84:"998 81.231 '-3.166 -4.43). . 1973 . '90.007 108.754 8.752 8.752 1974 . 129.999 181.241 51.242 39.417 
,. 

1975 125.987 132. SQ5 6.61,6 S' 153 ) 191-6 '3'.001 105.,378 ,'-25.623 - '9:55~ . 1971 127. t 12 81 310 -45.802' -36.03 1918 85,: 25'2 97.759' 12.507 14.670 .... 1979 48.394 86 413 . 38.019 J'8,560 a. 
\0 19BO 47 242 6r2.615 15.373 .J:?541 1981 63 758 - 44.0.31 -19.7'17 '30 9~O 

r--



,,~ 1. 
1 

• 500 • 
1 
1 
1 
1 

4UO • 
1 
1 
1 

-' 1 
300 • 

1 
I
I 
1 

200 • 

Q 

;, 

VALUE ADDED IN MANUFACTURING 
PLOT or V .. oYEAR 
PLOT OF VMH*VEAR 

SVM801 USED 1 S ... - -
SYMBOL USEO IS ~ 

\ 

---.---------+---------+---------+---------.-------
1972 1914 HT76 1918 1980 

VEAR 

YEU VM VMI .. ( 1/1.1 PlVM 

1912 30'.393 324.818 2.3 425 7.772 1973 358 OOR 408 QS2 50 943 14 130 1974 355.798 506 591 150 79'1 42 383 191'5 337.164 400 90C; 61 741 18.905 1916 273.002 292.021 19.019 6.967 1977 264.925 257 167 . 1 758 -2.928 1978 310.672 373.0AI 6.2 369 20.075 1979 266.553 299 691 33 345 12 510 
1980 115 004 110 648 -4 356 -1 584 
1981 268.091 227 on 41 069 -15 319 

,-

.. 

,. 

y- 0 

VA 

1100 + 

IODa + 

(900 • 
1 

, 1 
1 

800 + 

700 

1 
1 
1 
+ 

1 

'-\ 

~ 

VALUE ADDED IN AGRICULTURE 
PLOT OF VA'VEAR 
PLOT OF VAHoVEAR 

-- .: 

" 

'" " • - _/ 

~ 
, , , 

\ , 
, 
\-

SVMBOL USEO 1 S ... - -. 
SYMBOL USEO IS ~ 

y/;~ 
1 

/ 

1 
1 

.JO 

---+---------+---------+---------+---------+-------
1912 1974 '976 1978 1980 . 

YEAR 

YEAR VA ~ VAH CVA PCVA 

1972 894 98 8151.39 -43 588 -4.8101 
1973 900.02 843.87 -56 1155 '6.2393 
1974 956.99 885 63 -71 360 -1.4566 
1975 837.91 914 52 76 610 9. \430 
1976 720.01 865 15 145 146 20 1590 
1977 756.07 914.50 158.433 20.9547 
1978 1070.65 1032 22 -38 430 -3.5894 
1979 1135 34 1099 7CJ 35 558 - 3.1319 
1980 1126 52 1112 7e, -13 761 - 1 212\ 

,1981 1118 46 1065 17 -<;) 190 -4 7646 -..... 0 



VT 1 
1 

.1 
90 • 

80 + 

10 • 

0:;,,1 + 

1 , 1 
1 

50 • 

r' 

~/ 

VALUE ADDED IN TRANSPORTATION 
PLOT OF' VTtvEAR 
PLOT OF VTH.VEAR 

, 
~ 

..-- -, , 

SV,..BOL USi8 r s t- -

SV~80L USEO IS ~ 

, --- - "\' '.-
\ 
\ 

\ 
\ 

'. 
" 1 ... ... , .... 

---.---------+---------+---------.~--------+-------
1972 1974 1976 f978 1980 

VEAR 

YEAR VT VTH CVlT PCVT 

1972 97.9980 84.8861 -8.117 -R.723 
1973 98.0023 83.3653 -14.637 -14.935 
1974 95.9994 82.0913 -13.90B -14.4B8 
1975 87.9907 78.3104 :-9.680 -11.001 
1976 91.0007 73.07,46 . 17.976 -19.699 
1977 90.0084 78.5719 -11.437 -12.706 
1978 69.5076 77.0754 1.568 10.888 
1979 57.6122 ;13.3040 15.692 27.237 
1980 67.9828 74.3125 6.330 9 311 
1981 62.6059 73.5074 10.907 17.413 

GOP 

2300 + 

2200 + 

2100 + 

2Q.OO + 

1900 + 

~ 
o 

GROSS DOMESTIC PRODUCT- VAUE ADOEO APP~OACH 
PLOT OF GOP.VEAR 
PLOT OF GDPHtYEAR 

SYMBOL USEO IS .--
SVMBOL USEO IS ~ . 

'\ 

1 ---+---------+---------+---------+-------_ .• -------
1972 1974 1976 1978 1980 

VEAR 

VEAR GOP GD PH CGOP PCGOP 

1972 197B.36 1929.B6 -48.501 -2.4516 
1973 2088.15 2066.72 -21.426 -1.0261 
1974 2204.09 2316.25 112.161 5.0888 
1975 2098.18 2151.01 52.835 2.5182 
1976 1979.07 1959.93 -19.086 -0.9644 
1977 2002.19 1963.82 -38 :364 -1.9161 
1978 2168.18 2246.37 78.189 3.6062 
1979 2087.48 2230.34 142.857 6.B435 
1980 2102.86 2173.57 70 663 3 3603 
!981 2065.23 2046.21 -19 016 -0 9208 

...... ......, 

...... 



" J~ 

o 

U 

50 • 
1 
1 
1 
~ 

25 + 

o • 

- 2S • 

. ~ 

NUMBER OF UNEMPLOYEO PERSONS 
~LOT OF U.VEAR 
PLOT OF UHeVEAR 

SVMB~,I.. usee 1 S --
SVM80L USEO JS ~ 

---.---------+---------+----~----+---------.-------
1972 1974 1976 1978 1980 

VEAR 

.. 

VEAR Il Ulf ou peu 
Iql1 JI lJ1 IR 0704 -IJ.167 -42. I~ 1973 26 310 10 7520 -15.578 -59.16 1914 28.292 -7.6J54 -J5.927 -116.99 '97'; 30 490 10 1'191 -19.761 -64.81 1976 31.701 32.1614 -0.539 -, 65 -1917 JI 932 -38 9J 15 6.999 21.92 197A 34 800 lB 0056 -16.794 -48 26 1979 _" ,:31 295 28 7690 -2 526 -a.07 1980 r ,'40 011 41.4464 1.435 3.59 198 l '''.ll 4/lU 01.23.l5 29 aJ4 92 08 

, 

~ 

LS 
490 + 

1 
1 

ABO + 
1 , 

470 + 

1 
1 

460 t 
1 
1 

450 • 
1 

" 

440 t 

430 + 

\ 
\ 

LABOUR SUPPLY 
PLOT OF LS.VEAR 
PLOT OF LSHeVEAR 

\ 
\ 

1 

1 
1 

" \ l ' 
1 

e· 
l' 

SV~80L USED JS e __ _ 
SVMBOL USEO IS +-----

JI... , --
/ • 

...... ." 

---+---------t---------+---------+---------t-------
1972 1974 1976 19/8 1980 .. 

VEAR 

" 

, VEAR LS LSH ClS I">ll S 

19072 455 903 428 484 -27 419 -6 0142 
1973 435.414 433 901 -1.573 -0.3611 
1914 478.430 440.995 -37.435 -7 8246 
1975 461 922 447 315 -14.607 -3.1622 
1976 463 337 453.635 -9 702 -2.0939 
1977 455.006 459.955 4.949 1 0877 
1918 467.426 466 275 -1 151 -0,2462. 
1979 459 941 • 474.272 14 331 3.115B 
1980 469,851 479 819 9.968 1 1214 
1981 466 no 486.139 19 919 4 2774 

-

", 
1 

1 

.-
....... 
N 



1 ~ 

fil' 

PUBLIC CONSUMPTION 

pue 

500 + 

400 + 
1 
1 
1 
1 

300" • 
1 

PLO'oOF PUC+vEAR 
PLOT OF pueHeVEAR 

1 ·-i ... -- ......... 
l "-~-

1 
200 • 

SYMBOL USED 1 S .- ".-
5V~BOL USEO ISo~ 

-~<> 

---+-----_._-.---------.---------+~--------+-------
1972 1974 1976 1978 1980 

YEAR 

VEAR PUC PUCH CPU~ PCPUC 

1912 266.694 279.222 12.527 4.697 
1973 263.306 282.331 19.025 7.225 
1974 269.098 288.551 19.452 7.229 
1975 234.975 296.745 61.770 26.288 
19/6 244.402 314.121 69.719 28.526 ' 
1977 254.324 332.702 78.378 30.818 
1978 409.365 360.470 -48.895 -11.944 
1979 417.113 376.871 -40.241 -9.648 
1980 470.118 395.265 -74.R53 -15.922 
1981 441. 698 454.777 13.079 2.961 

" 

'" 

BOT 1 
1 
1 

o + 

1 
1 
1 

-250 + 

-500 + 

1 
1 
1 

-750 + 
1 
1 
1 

-1000 + 

~ 

,> . ," 

'" 

BALANCE O"F TRADE 
PLOT OF BOT-YEAR 

1 PLOT OF BOTH-VEAR 
SVMBOL IISEO (S - __ _ 

SV~BOL USEO IS ~ 

---+---------+---------+---------+---------+-------
1972 1974 1976 1978 1980 

VEAR 

., , 

VEAR BOT BOTH eBOT peaOT 
1972 169.10 140.83 -28.263 -16.7 1973 71.90 23.34 -48.562 -67.5 1974 -94.50 -69.58 24.915 -26.4 1975 -4.00 38.41 42.405 -1060.2 1976 -14.20 -28.70 -14.502 102.1 1977 -829.48 -841.57 -12.094 1.5 1978 -53.76 1.34 55.101 -102.5 ...... 1979 -84. Il -52.40 31. 711 -37. 7 ~ 1980 -44.55 ' 4.62 49.176 -110.4 1981 -14.21 -51.98 -37.765 265.7 

, , 



o 

\ 

GROSS OOMESTIC PROOU~T- AGG. OEMANO APPROACH . -
PlOT OF GOP1.VEAR 
PLOT OF GOP1H.YEAR 

$VMBOL USEO is .. __ 
$VMBOL USEO IS ~ 

GOPI 

2200 • 

2100 + 1 
1 • 

:7000· ~ 
1 .' 1 0 

1 
190 1 ° . 

/ 

---.---------.---------+----~----~---------+-------1972 1974 1976 1978 1980 

.. ...--r--... ~ ... ~- _ __......_""" VEAR 

VE"H GDI'I (,(lP 1 ~i (GOPI PCGOPI 
197:7 197f1 36 2063 ;,>9 84 929 4.2929 1973 20B8.1S 2016.85 -71.300 -3.4145 1974 2204 09 2115.BB -8B.203 -4~OOI8 1975 2098 18 2]13.17 115.092 5.4853 1976 1979 Oi 2019.92 40.900 2.0667 1911 1002 '9 1997.84 -4 343 -0.2169 1918 2168 18 2150.41 - 1 7 762 -0.BI92 1979 ;;>OR 7 4R ;7101 14 13.661 o 6544 1960 ;;10:;> 8& ;;>-;42 4'- 139 559 6 6366 1981 :'06<; n ]IR3 37 118 147 5 7208 

" 

1 -

o 

OTHER INDIRECT TAXES (NON-C~OA) 

PLOT OF ',ROJ .VEAR SVMBOL USED r s .---
PLOT OF ROJH·VEAR 5VMBOL USED 15 _____ 

NROJ 1 
• 1 

1 
1200 + 

900 + 

600 + 

... 
300 + 

/~ 

~ 

~-..-- .. 
o + 

---+---------+---------+---------+---------.----~--
1972 1974 197e t 1978 1980 

VEAR 

~ 
1 VEAR ROI ROIH ( ,ROI PC ROI 

1972 94.2 103.51 9.314 9.887 
1973 llB.3 114.~6 -3.740 -3.162 
1914 144.9 131. 8 -1.318 -S.051 

-1975 ~ 90.3 146.80 S6.502 62.571 
1976 224.1 170.41 -53 632 -23.932 ..... 1977 3'9.9 262 79 -57.113 ·118«;3 

-...J 1978 365.3 441. ;,>8 7'5 980 ;;>u 199 ~ 1979 440.2 560.08 '19 880 27 233 
1980 733 1 763 26 30 159 4 1'4 
1981 1274 1 1287.98 13.875 1 089 

;;>-



"~ ~ 

'-, 

~ 

L 
PRIVATE CONSUMPTION 

Pl DT OF PR~, .VEAR 
PLOT OF PR~H.VEAR 

SVMBOL USED '1 S - - _ 
SVMBOL USEO IS"~ 

PRe 

1700 • 
J 

·1 
1 
1 

1600 + 

1500 + 

14100 + 

1 

!-
\ 

1 \ 
\ , , 

Y , 
1 , 

~ 

, 
\ 

" ... ... .... 

---·---------+--------~+~------ __ +_4 ___ ~ ___ +-~- ___ _ 
1972 1974 1976 '978 n 1980 

VEAR fj 

:VEAR PRe. PRCti CPRC PCPRC 

1972 1392.27 1480.10 87.83 6.3086 
1973 1549.64 1508.79 -40.65 -2.6358 
1974 1721 .39 1582.82 -138.57 -8.0500 
1975 1599.93 . 1600.16 0.23 0.0142 
1976 1591.61 1566.80 -24.82 -1.5593 
1977 1618.65 1543.67 -74.98 -4.6323 
1978 1617 Il 1596.31 -20.80 -1.2863 

-0.061~ 1979 1631 58 1630.57 -1.01 
1980 1499.08 1640.38 141.30 9.4260 
1981 1453.38 lS16.12 162.74 11 . 1975 

10 

VO 

2200 + 

1 
1 
1 
1 

2100 + , 
1 
1 

-1 
2000 + 

1 
1 
1 

<> 

DI SPOSABl E 1 NCOMEo 
PLOT OF VO"VEAR 
PLOT OF VOH.VEAR 

SVM60L USEO 1 S 0 __ _ 

SVM80L USED IS +----

1 _ . 

~ 

'900 + ? ~ 

!_-+---------+---------+---------+--~----+-------
1972 1974 1976 1978 ','980-

VEAR ~, 

~ 
VEA1f VO VOH CVO PCVO 
1972 1915.54 1895.05 -20.491 -1.0697 1973 2024.93 2025.32 0.3t, 0.0194 1974 2142.03 2252.21 ,110.1 1 5.1438 1975 1995.15 2114.23 119.073 5.9681 1976 1916.61 192'6.02 9.414 0.4912 1977 1959.27 1924.44 -34.835 -1.7780 1978 2136.24 2209.35 73.112 3.4225 , 
1979 .2057.27 2202.61 .... 145.337 7.0645 1980 2071.39 2146'.18 74.788 3.6105 1981 2041.03 20'7.26 -23.770 -1.1646 

'-

...... ....., 
U1 
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1000 • 

750 • 

500 • 

250 • 

o • 

,,' 

TOTAL IMPORTS 
PLOl OF MtVEAA 
PLOT OF MH'YEAR' 

" 

SVMBOL USEO 1 S - - -
SYM80L USED IS ~ 

.. 
'" 

---.---------.---------+---------+---------+-~-----19720 1974 1976 1978 1980 

YEAR 

.. 

x 1 

1 
1 

400 + 

300 + 

200 + 

100 + 

TOTAL EXPORTS 

PLOT OF X.v'ÈAA 
PLOT OF XH-YEAR 

SVMBOL USEO 1 S .... __ 
SYMBOL USEO IS ~ 

o 

---+---------+---------+---------.---------+-------
1972 1974 1976 1978 \ 1980 

VEAR 

\~ 
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0 
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li. 

l,: 

-t,1 

\\ 177 
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_As a further check on \'\ the appropriateness·· of the 

simulation model, we have estima~ed the grqss domestic product 

firstly as the sum of aggrega1te demand components tcalled 

GDPI), and se~ondly as the sum of value~added by sector (ca1led 

GDP). If the model is a good representation of the real world, 

then these two approaches should yield reasonably close 

resu1 ts. Table 5.3 below shows the percentage differences 

between simu1ated values of GDP and GDPl dur ing the sample 

period. The table shows that, for most of the period (except 

five years) gross domestic product computed from the two 
, 

approaches differed by 1ess than four percent~ an indication of' 

the ovenall appropr iateness of the model. , 

, 
TABLE 5.3 , 

" 
PERCENTAGE DIFFERECES BETWEEN THE TWO APPROACHES TO ~r 

MEASURING GDP 

Year Percentage 
Difference' 

, " 1972 2.46 
" 1973 3.74 

1974 -7.72 
1975 1.50 
1976 0.60 . ,1977 0.03 ;, , l 
1978_ -3.50 .. 
1979 -5.91 

" " 
1980 2.69 
1981 , 5.40 

, 

o 

• 
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5. 4 mE COMPLETE 1I0DEL 

The complete model, iI1cluding the cocoa sector sU~:flodel is 

reproduced below fo~ easy reference. 

(5.49) QSG = 148.98 + 80.44(PPTV(-3) + 1.30YCO + 2.94t 

(2.13)** (3.93)*** (.68) .. 
R2 = 0.8357 f =.46 OLS 

(5.50 ) QDW = 478.64 - 0.'135PL(-1) + 0.527YW - 2.85PS 

(-5.05)*** (10.31)*** (-1.34) 

R2 = 0.8933 DW = 1.74 OLS 

~ 

(9.51 ) LogPXCf=2.94+ • 65LogPL( -1) -.2SLogQSGT(-1)+ .035t+ .121Dum 

(5.85)*** (-0.72) (2.06)** (1.02) 

R2 = 0.9831 DW = 2.53 OLS ;. 
f 

.... 

( 5.52 ) CXS = -36.87 - 32. 37PPTV + 8. 70t + 49.80DUM2 

(-1.60)* (4.88)*** (2.80)** 

R2 = 0.9583 f = 0.29 OLS 

( 5.53) logVA = 5.09 + 0.112 logPUC + 0.117 logXCO 

(2.12)** è2.02)* 

R2 = 0.7745 , .:= 0.35 OLS 
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(5.54) logVM = -1.36 + 0.271 logX + 0.634 logPRC + 0.619 logMR 

(2.25)** 

R2 = 0.8343 P = 0.59 

(1.52) 

2SLS 

(0.85 ) 

(5.55) logVC = -0.883 + .305 logGFI + 1.17 logPRC + .842 logPUC 

(2.10)** (2.66)** 

R2 = 0.7344 P = 0.49 2SLS 

(5.56) logVT = 3.55 + 0.052 logX + 0.083 logM 

(0.39) (1.03) 

R2 = 0.5247 f = 0.69 2SLS 

(5.57) logVS = 4.24 + 0.0292 log(PRC+PUC) 

(0.85) 

R2 = 0.8341 P = 0.70 2SLS 

(5.58) PRC = -206.43 + .351 PRC(-1) + .60,5 YD 

(1.98)* (3.20)*** 

R2 = 0.8914 DW = 1. 72 2SLS 

(5.59) PUC = 9.05 + 27.86 POP + 0.007 OCR 

(1. 48) (1.19 ) 

R 2 = O. 8230 f = o. 54 OLS 

(5.60) MK = 138.04 + 0.044 FR(-1) -0.598 PM/PI 

~ (2.14)** (-7.27)*** 

R2 = 0.8701 DW = 1.69 2SLS 

(-3.80)*** 

1 



o 

/ 

0 

,t· 

-- , 

180 

(5.61) MR = 100.75 + 0.090 FR(-l) - 0.733 PM/PI + 0.231 VI 
+ 

(2.43)** 

R2 = 0.8857 f = 0.36 

(-4.58)*** 

2SLS 

". 
(5.62) logRD =i -1.33 + 0.727 logNGDP 

(7.10)*** 

R2 ~ 0.9528 p = 0.67 2SLS 

, 
(5.63) logROI = -1.95 + 0.806 logNGDP 

1 (6.79)*** 

R2 = 0.9528 p = 0.70 OLS 

(5.64~ logR.M = -0.275 + 0.7561ogNM 

(6.76)*** 

R2 = 0.9080 f= 0.72 OLS 

(5.65) log~ = -0.680 + 0.572 logNGDP 

(14.31)*** 

R2 = 0.9608 P = 0.41 OLS 

(5,.66 ) CU = 340.61 + 0.002 NGDIt - 8.09 
, , 

PURB 

(6.01)*** (-6.03) **. 

R2 = f = 0.51 
-0.6623 2SLS 

(5.67) RS = 51.11 + 0.0005 NGDP 

('2.08) ** .. 
R2 = 0.8166 f = 0.69 2SLS 

0 

\ 

,-

, , 

~ 
'r 

(3.00)*** 
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( 5.68) NGI = -1353.89 + 6.51 pue + 0.093 NGDP , 

( 2 • 67) ** (10.62)*** 

R2 = 0.9852 f = 0.53 2SLS 
\ 

" '(5.69) PI = 981. 06 - 0.574 GDP + 0.407 MS 

(-2.73)** (23.13)*** 

R2 = 0.9880 P"= 0.50 2SLS 

~ 

( 5 .10) LS = 295.00 + 16.76 PURB 
-" 

(9.78)*** 

R2 = 0.8421 p= 0.49 OLS 

Id~n't.ltles 
.. . 

( 5 • 71) TAX = PXC - pp - CMBC 
~v 

(5.72 ) OSGT = OSG + exs 

(5.73 ) CXO = QSG -co 
(5.74) XCO = (CXO) (PXC) 

:. 
'> 

(5.75 ) RC = (eXO) (TAX) 

(5.76 ) OSRW = QDW + crs - QSGT 0 

( 5 • 77) PXC = (PXCF) (ER) 

( 5 • 78) GDP i: VA +VM + VC + VT + vs 
'" 

(5.79 ) M = MC + NK + MR 

(5.80 ) R = RD + ROI + RM + RN + RCO + RNC 

" (5.81 ) H = FAN + NGI - NOL 

(5.82 ) MS = {( 1 +CU) 1 ( RS+CU) ] 

~ (5.83 ) BOT=X-M 

(5.84 ) FR = FR(-l) + BOT + NCM' 

• -- "" 
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(5 ~850)'" FAN = FR + "FOR FOL ') , 
" --- ,"(5.86) U"= LS N 

( 5.87 ) UR = U;LS <- &1 

P' 
{ 0 • 1 VI, p 

" 

'" 0 
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Chapter VI 

THE IMPACT o'F COCOA PRICE POLICIES ON THE 
MACROECONOMY 

J ' 

6.1 THE WORKING OF 'l!1IE MODEL 

'The model estimated in Chapter 5 .ira used to study the effects 

of the policy scenarios described in Chapter 4 on macroèconomie 

variables such as the gross domestic product, balance of trade, 

foreign exchange reserves, value added in various sectors and 

~he priee level. 

Thou~ the cocoa sector model is estimated'separately from 

the rest of the economy, the interrelationships are obvious. 
, 

For example, an increase in the producer priee in the cocoa 

sector first leads to a fall in the level of smuggling, and 

subsequently to an increase in the official (or recoràed) 

supply of cocoa. These in turn imply an increase in the volume 

of cocoa exports and hence an increase in the cocoa export tax 

revenue. The ini tial priee policy, however, Iowers the cocoa 

export tax ra te. Thus a fall in the cocoa export revenue May 

occur if the increase in the tax base (which is cocoa exports) 

is not high enough to compensate for the faii for the Iower tax 
/ 

rates. 

The in~rea~ed~roduction in the cocoa sect or thus produceq 

sets severai factors into motion. In the first place, it Ieads 

- 183 -
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directly to an increase in GDP by raising value added in the 

agricultural sector (or by raising total exports) . Other 

compqtlents of GDP are also affected. The increase in expor t 

level leads initialy to an improvement in the balance of trade 

position, and consequently to an increase in the ~ 

exchange reserves. Since imports of raw mater ial and capi tal 

goods are functions of the level of foreign excl;range reserves, 

total imports are also positively affected, par~ly offsetting 
lb 

the gains in balance of trade and foreign exchange reserves. 

AlI the above imp1y an increase in private consumption, which 

is a function of disposable income. The manufactur lng, 
-

construction, services and transportation sectors, which depend 

on the components of aggregate demand and foreign trade, are 

also positively affected. 

The increase in foreign exchange reserves also affects the 

,monetary sector. An upward pressure is exe,rted on the money 

supply, which depends on foreign assets as weIl ~s on domestic .. 
economic activity. This in turn has an upward influence on the 

evera.ll priee level, thus orfsetting sorne of the economic gains 

mentioned above. Part of the increase in the pr ice level, 

however, is mitigated by the increase in real GDP. The 

employment level also rises in response to the increase in GDP. 

Government revenue from non-cocoa sources aiso increase due te 

an expansion in the tax bases (GDP and total imports). 

The six policy exper iments discussed in section 1. 4 and 

again in Chapter Four are examined in this chapter using the 
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macro~nometric model of Ghana constructed in the previo~s 
chapter. T~ey are reproduced b;low for quick referenee,• rate 

polieies as follows: 

1. PE-1: A fifty percent increase in the produeer priee 

with no change in the exchange rate. 

2. PE-2: A f ifty percent incrèase in the produeer priee 

together wi th a change in the exchange rate to pr:odu'te 

the same increase in PXC. 

3. PE-3: A fifty percent increase in the produeer priee 

coup1ed with a change in the ex change rate to ensure a 

,~ twenty percent inerease in PXC. 

\ f\· 
'J ' \ 

b~4. PE-4: An inerease in the producer priee suffieient to 

5. 

.. 
maintain the rea1 produeer priee in 1956 with no chan~~ 

in the exchange rate. 

~~J 

PE-5: An inerease in the producer priee suffieient to 

maintain the real producer price in 1956 with a 

corresponding change in the exchange rate to ensure an 

equal increase in PXC. 

, 6. PE-6: An inerease in the producer priee suffleient to 

maintain the real producer priee in 1956 with a 

corresponding change in the exchange rate to ensure a 

'twenty percent ircrease in PXC. 

The results of the poliey experiments are presented in 

tabl_es, \,1 to 6,12 The experiments are conducted over the last 

ten yeats of the period under study. Due to the nat~re of the 

specification of the eocoa supply rela~Jonship, there is a 

.1' 
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three period-lag before the major part of the impact is fe1t. 45 

Thus the tables show actual and percentage deviat ions from the 

control solution from 1975 to 1981. The policy variables are 

changed for each of the ten years of the exper iment • Except 

gover~ment revenue and i ts cornponents, all other variables are 

at constant 1968 priees. - As the responce of the cocoa sector 

~q the var ious policies has already been examined i il Chapter 

Four, only changes in the non-cocoa sector variables are shown. 

6.2 'l'HE EFFECT OF A 50% INCREASE IN 'l'HE PRODUCER PRICE OF 
COCOA 

The first policy expeirment (PE-1), which examines the impact 

9"Of a fifty percent increase·t-a the producer price of cocoa, has 

Jhe expect:d effect on aIl variables except total government 

revenue (R), as indicated by Tables 6.1 and 6.2 The changes 

produced are not very high because the increase in the producer 

priee is not high enough to calI forth a large increase in 
,,\,,",,' 

cocoa supply. Gross Domestic product shows an increase over the 

base solution of about one percent per year from 1975 to 1981. 

This amounts to a total increase of about fZl56 million dur ing 

.the seven-year per iode The increase in GDP cornes about as a 

result of the effect of the coeoa priee policy on value added 

in aIl. five production sectors. Total export earnings also rise 

by about ~56 rnill ion dur ing the seven-year period. The foreign 

exchange reserves and the employrnent level are fositivelY 

45 see ehapter three for the specification of the cocoa sector 
model. 
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affected. The unemployment rate fa1ls by 3% in 1981 up to 15% 

in 1975. 

One of t'he effects of the overall increase in the leve1 of 

economic activity is an increase in the money supply, which 

depends on the level of economic activity as weIl as on total 

foreign reserves. 46 The increases in 'the money supp1y in turn 

result in higher priee levels in alr-yëars except in 1975, when 

a negligible fall oceurs. Thus, the increases in sorne of ,the 

variables are partialIy offset by a general rise in the priee 

level. 

AlI sources of revenue (exeept the coeoa export tax 

revenue) show increases over the control solution. These amount 

to about ~200 million during the seven-year period. However, 

these increases are not high enough to compensate for the loss 

in tax revenue from the cocoa sector. Thus, government revenue 

falls by about 7% in 1975 and by almost 42%' in 1981. 

In the s"econd experiment, the produeer priee i) again ;/ 
increased by ,f.f.fty yercent during each of the years of the 

r 
f 

exper iment, but thifl. time the exchange rate is adjusted so as 

to bring about an equal increase ip the export priee of Ghana's 

" eocoa in terms of the domestic currency. Tl1e results of this "--

experiment are presented in Tables 6.3 and 6.4 
# -

Again aIl variables respond as expected. The changes are, 

however, signifieantly higher for PE-2 than for PE-I. Due to 

higher increases in the money supply, the priee level ls also 
i 

46 • see sect~on 5.2.5., 
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higher than in PE-1. The adjustment in the exchange rate also 

means that total government revenue is higher in all- ye,ars than 

the control/solution. Thus a higher leve1 of economLc activity ,., 
fs -achieved together wi th an increse in tax revenue. 

t, -.. 

From Tables 6.5 and 6.6 it can be seen that the impact of 

experiment three is rough1y the same as that of experiment two 

except in 1981. This is because prior to 1981, on1y about a 20\ 

downward adjustment in the exchange rate i5 needed to raise the 

cocoa export pr ice 'high enough to compensate for, the f ifty 

percent increase in the producer price in PE-2. In 1981 

however, a ninety-five percent adjustment i5 required. 
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GDP 

x 

MK 

IIR 

Il 

PRe 

VA 

VII 

ve 
VT 

- vs 

PI 

-liS 

BOT 

FR 

N 

UR 

R 

RM 

ROI 

IRD 

qN 

Gross domestlc prOduët 

Total export earnings 

lmports of capital goods 

Impgrts of ra" materla1 

Tota 1 real imports 

Pr\vate consump~Ion 

Value added ln agriculture, 

Value added ln Industry 

Value added ln construction 

Value added ln transport 

Value added ln services 

'~ Impllclt GOP deflBtor 

Money supply 

Balance of brade 

Foreign exchange reserves 

Employed persons 

Unemployment rate 

Total government ravanue 

Import talles 

Other indirect taxes 

Direct taxes 

Non-tax revenue 

New exchange rate 

TABLE 6.1 

RESULTS OF PE-l - AeTUAL CHANGES 

1975 

20.871 

14.958 

0.000 

2.3440 

2.344 

4.964 

8.928 

9.364 

1.243 

0.208 

1.126 

-1.970 

16.776 

12.614 

12'.614 

1.850 
-

-0.414 

-64.433 

0.839 

2.685 

0.324 

0.078 

2.555 

1976 

19.591 

6.130 

0.401 

2~ 263 

2 . .664 

8.095 

8.961 

1.032 

1.574 

0,,185 

1.839 

0.457 

21.457 

3.466 

16.080 

1.737 

-0.383 

-73.466 

1,049 

8.209 

0.979 

0.230 

2.077 

1977 

22.814 

6.220 

0.5'\ 

2.5~5 

3.095 

Il.003 

10.490 

8. \ 10 

1.507 

0.205 

2.502 

0.523 

24.964 

3.125 

1,9.205 

2.022 

-0.440 

-67.992 

0.940 

11.907 

1.395 

0.312 

2.007 

1978 

27.709 

13.58 le 

0.6'0 

4.013 

4;622 

14.173 

8.5<19 

13.270 

2.503 

0.228 

3. \ 78 

2_366 

34.605 

8.958 

28.163 

2.456 

-0.527 

-91.418 

1.83_8 

24.327 
o 

2.729 

0.541 

2~908 

1979 

25. 1 3 

6.82 

0.89 

3.76 

4.65 

15.71 

8.00 

10.92 

2.51 

0.22 

3.49 

4.03 

360"06 

2.17 

30.33 

2.23 

-0.47 

-213.02 

2.37 

34.19 

3.71 

0.67 

5.83 

-Cc 

• 

1980 

22.51 

5.30 

0.96 

3.82 

4:78' 

16.13 

5.33 

10.91 

2.57 

0.16 

3.55 

4.58 

34.10 

0.52 

'030.85 

2.00 

-0.42 

-415.66 

2.94 

38.24 

4.07 

0.70 

6.40 

1981 

17.7 

2.8 

1.0 

3.2 

4.2 

15.2 

3.6 

8.7 

1.9 

0.1, 

~.3 

4.7 

30.0 

-1.4 

29.4 

1.6 

-0.3 

":;"198. , 

2.1)-

41.9 

4.3 

0.7 

5.6 

~ 

.... 
CD 
\0 

• 
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TABLE 6.2 

RESUlTS OF PE-l - PERCENTAGE CHANGES ~' 

1975 1976 1977 0 1978 1979 1980 1981 

GDP Gross domestic product 0.976 1.012 1.1979 1.269 1.1455 0.989 0.803 
X Total export earnings 1.453 0.573 0.4544 0.536 0.1709 0.097 0.032 , 
MK Imports of capital goods \,0.000 0.471 0.4812 0.492 0.6592 0.642 0.637 
MR Imports of raw material 1.554 1.529 1.5786 1.823 1.7293 1.567 1.315 
M Total real Imports 0.729 1.256 0.3194 1.370 1.8382 1.707 1.444 

PRe Pr~vate consumptlon 0.315 0.524 0.7264 0.907 0.9829 0.981 0.921 
VA Value added ln agrlcdlture 0.976 1.036 1.1470 0.e26 0.7273 0.479 0.342 

-;J VU Value added ln Industry 2.422 2.587 '3.7045 3.871 3.8307 3.225 2.778 
VC Value added ln construction 0.985 1.642 2.2797 2.853 3.0928 3.088 2.897 

\ VT Value added ln transport 0.266 0.253 0.2614 0.296 0.2959 0.216 0.161 
VS Value added in services 0.178 0.292 0.3994 0.494 0.5331 0.530 0.484 
Pl Impllcit GOP deflator -0.556 0.100 0.0860 0.230 0.2400 0.208 0.140 
MS Money supply 1.225 1.504 1.4029 1. 112 0.7603 0.567 0.336 
BOT Balance of brade 30.373 -14.571 -0.3757 116.983 -4.2735 -2.973 1.834 
FR Foreign exchange reserves 7.391 14.631 11.3813 5.989 3.5629 4.628 6.286 
N Emp 10yed persons 0.425 0.414 0.4864 0.555 0.5037 0.446 0.358 

UR Unemployment rate ~15.654 -5.055 -4.5765 -10 391 -6 9596 -6.193 -3.233 
R Total government revenue -7.881 -11.539 -5.5790 -4.951 -8.9650 -15.268 -41.615 

RIA Import taxes 0.576 0.992 0.2524 1.082 1.4505 1.-347 1.140 
ROI Othe'" Indirect talles q 1.829 . 4.B15 4.5309 5.513 6.1045 5.011 3.254 

~-;:RD Direct taxes .. 0.262 0.672 0.6301 0.754 0.8150 0.667 0.438 

RH Non-tall revenue 0.117 0.303 0.2989 0.356 0.3709 0.308 O~ 211 ~ 

ID , 
CI New eachange rate 2.555 2.077 2.0072 2.908 5.8350 6.398 5.577 
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TABLE ~.3 

RESULTS OF PE-2 - ACTUAL CHANGE~ 

1975 1976 1977 ' 1978 ',979 1980 1981 

GOP Gross domestic product 92.487 94.435 85.898 102.~50 99.885 127.977 268.167 
X Total export earnlng. 45.933 25.171 19.394 40.244 24.903 38.925 103.967 
MK Importa of cap1taJ~ooda 2.743 3.646 3.889 3.978 4.574 4.694 5.128 
MR Imports of raw mater lai 14.750 13.875 12-.698 17.502 16.531 20.559 35.527 
M Total re.al Importa 17 .493 17.521 16.586 21.479 21.105 25.253 40.655 
PRC Prlvate consumptlon 44.179 53.209 57.304 63.937 67.677 76.920 116.776 
VA Value added ln agriculture 25.743 33.397 30.357 24.011 27.485 35.631 100.193 
VM Value added ln Industry 44.622 37.460 33.806 51.922 45.417 61.779 124.920 
VC Value added ln construction 11.361 10.67.1 8.107 11.674 11.174 12.763 15.617 
VT Value added ln tran$port 0.773 0.868 0.651 0.766 0.838 0.915 2.250 
VS Value added in services 9.991 12.040 12.977 14.279 14.973 16.829 25.185 
PI Impllclt GOP deflator 22.926 26.439 29.785 28.478 29.130 19.740 -19.870 
MS Money supply 152.708 163.427 162.852 176.994 175.741 181.643 229.038 
BOT 8alance of brade 28.440 7.650 2.807 18.765 3.798 13.671 63.312 
FR Foreign ex change reserve. 114.822 122.472 125.279 144.044 147.842 161.513 224.826 \.J 

N Employed persons 8.198 8.371 7.614 9.099 8.854 Il.344 23.770 
UR Unemployment rate -1.833 -1.845 -1.655 -1.951 -1.867 -2.364 -4.890 

R Total government revenue 112.401 107.001 125.769 186.90B 233.125 274.663 588.561 

RM lmport taxes 6.230 6.852 5.032 8.498 10.689 15.434 25.395 
ROI Other Indirect taxes 71. 221 80.183 88.676 122.541 156.168 208.628 507.461 
RD Direct taxes 8.553 9.533 10.361 13.718 16.928 22.162 52.458 
RN Non-tax revenue 2.051 2.223 2.302 2.704 3.049 3.772 8.274 

New exchange rate 2.953 2.589 2.378 3.272 6.712 7.895 10.952 -\0 -, 
) 

'-) ~ 
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TABLE 6.4 
" ~> RESULTS Of PE-3 PERCENTAGE CHANGES 

1975 1976 1917 1978 1979 1980 1981 

GDP Gross domestic product 4.324 4.880 4.510 4.703 4.55'3 5.619 12. 1'80 
X Total export earnlngs 4.462 2.354 L417 1.589 0.624 0.716 1.187 
MK Imports of capital goods 4.329 4.289 3.665 3.211 3.372 3.130 3.337 
MR Imports of raw ~aterlal 9.775 r 9.373 7.755 7.950 7.612 8.440 14.619 
M Total r.ea 1 imports 5.443 8.260 1.711 6.368 8.344 9.019 14.055 
PRC Private consumptlon 2.805 3.446 3.783 4.094 4.234 4.681 7.055 

\ VA Value added ln agrIculture 2.815 3.860 3.320 2.326 2.499 3.202 9.406 
VM Value added ln industry 11.541 13.7Bl 15.442 15.144 15.936 18.268 39.976 
VC Value added ln construction 8.998 11. 128 12.260 13.310 13.786 1!;.311 23.651 

VT Value added ln transport 0.988 1.190 0.829 0.995 1.144 1.305 3.044 
VS Value added ln services 1.578 1.913 2.071 2.221 2.287 2.517 3.682 
PI Impllclt GDP deflator 6.471 5.795 

./ 
4.899 2.771 1.733 0.898 -0.590 

MS Mciney supp 1 y Il.154 11.455 9.151 5.687 3.705 2.971 2.566 
BOT Balance of brade 68.481 -32.160 -0.337 245.045 -7.476 -78.169 -82.303 

FR ForeIgn exchange reserves 67.281 111.430 74.244 30.632 17.365 24.227 48.001 -- N Employed persons 1.882 1.996 1.831 2.056 2.002 2.534 5A431 

UR Unemployment rate -69.370 -24.366 -17.231 -38.492 -27.662 -35.200 -49.060 
R Total government revenue 13.747 16.807 10.320 1~122 9.811 10.089 20.443 

RM Import taxes 4.280 6.476 1.351 5.002 6.541 7.066 10.958 
ROI Other Indirect taxes 48.515 

" 
47.037 33.744 27.770 27.883 27.334 39.400 

RD Direct 
0 

talles 6.933 6.547 4.681 3.789 3.717 3.633 5.282 
RN Hon-ta. revenue 3.057 2.928 2.204 1.779 1.684 1.667 2.520 

New eAchange rate 2.953 2.589 2.378 3.272 6.712 7.895 10.952 1 
1 ..... 

\0 
N 
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TABLE 6.5 
:' 

RESUlTS OF PE-3 - ACTUAl CHANGES 

1975 1976 1977 1978 1979 1980 198" 

GDP Gro •• domestic product 98.081 94.718 96.734 117.096 124.163 121.340 114.08 

X Total axport earnings 50.395 24.898 23.391 49.103 34.561 31.086 23.94 

MK Imports of capital goodS 2.727 3.752 3.977 4,156 4.965 r· 282 5.44 

MR Imports of raw material 15.399 14.056 13.776 19.475 19.614 20.837 19.37 

" M Total real imports 18.127 17.808 17.753 23.631 24.579 26.119 24.81 
-v-' 

PRe Privat. consumpt'on 45.383 54.118 60.504 69.587 77.352 81.944 83.30 

VA Value added in agriculture 28.005 33.077 35.862 28.830 37.023 29.041 29.09 

VM Value added in industry 47.309 37.668 37.829 59.089 56.124 59.858 55.25' 
1 

VC Value added in construction Il.680 10.860 8.578 12.753 12.853 13.640 10.91' 

VT Value added in transport 0.829 0.869 0.765, 0.891 1.065 0.880 0.82 

VS Value added in services 10.262 12.245 13.698 15.534 17.100 17 .921 18.01 

PI Implicit GDP deflator 22.377 27.821 28,191 28.538 27.840 26.974 22.33 

MS Money supply 157.152 167.138 170.148 192.131 197.736 192.663 173.63 

BOT Balance of brade 32.269 7.090 5.638 25.472 9.982 4.968 -0.87 
,;l 

FR Foreign exchange reserves 118.164 125.253 130.892 156.363 166.345 171.313 170.44 

N Employed persons 8.694 8.396 8.574 10.379 11.006 10.755 10. Il 

UR Unemployment rate -1.944 -1 .851 -1.864 -2.226 -2.321 -2.242 -2.08 

R Total government revenue 126.553 108.382 160.14Q 253.013 420.804 165.742 :.-677.57 

RM lmport taxes 6.455 6.963 5.386 9.344 12.432 15.958 15.58 

ROI Other 'ndirect taxes 71.963 82.599 91.613 133.535 181.660 210.285 260. Il 

RD Direct taxes 8.641 9.819 10.703 14.945 19.684 22.338 26.94 

RN Non-tax revenue 2.072 2.289 2.377 2.944 3.542 3.802 4.27 

New ex change rate 3.008 2.580 2.491 3.391 7.167 7.554 6.71 

" -~ w 
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TABLE 6.6 

RESULTS OF PE-3 - PERCENTAGE CHANGES 

1975 1976 1977 197B 1979 1980 1981 
./ ~ 

GDP Gross domestic product 4.586 4.894 ·5.079 5.364 5.660 5.328 5.182 

X Total export earnings 4.896 2.329 1.709 1.939 0.866 0.572 0.273 

MK Imports of capital goods 4.305 4.414 3.748 3.355 3.660 3.522 3.540 
". 

MR Impor~s of raM material 10.205 9.495 8.413 8.847 9.032 8:554 7.972 

M Total real Imports 5.640 8.396 1.832 7.006 9.717 9.328 8.578 

PRe Prtvate consumptton 2.882 3.505 3.994 4.456 4.839 4.986 5.032 

VA Value added in agriculture 3.062 3.823 3.922 2.793 3.366 2.610 2t 731 

VM Value added ln Industry 12.236 13.858 17.280 17.235 19.693 17.700 17.681 

VC Value added in construction 9.251 11.325 12.973 14-.541 15.857 16.363 16.521 

VT Value added in transport 1.059 1.191 0.975 1.158 1.454 1.178 1.106 

VS Value added in services 1.621 1.946 2.187 2.416 2.612 2.681 2.633 

PI Impllctt GOP defl.tor 6.316 6.097 4.637 2:rn 1.656 1.227 0.663 

"5 Money supply 11.479 11. 715 9.561 6.173 4.169 3.151 1.945 

BOT Balance of brade 77.699 -29.806 -0.678 332.628 -19.647 -28.403 1.137 

FR Foreign exchange reserves 69.239 113.969 77 .570 33.252 19.538 25.697 36,389 

N Employed persons 1.996 2.002 2.062 2.345 2.488 2.403 2.310 

_UR Unemployment rate -73.566 -24.439 -19.405 -43.910 -t4.386 -33.374 -20.871 

R Total government revenue 15.478 17.024 13.140 13.701 17.709 6.088 -23.535 

RM Import- ta .. es 4.434 6.582 1.445 5.500 7.608 7.306 6.724 

ROI Other Indirect taxes 49.020 48.454 34.862 30.261 32.435 27.551 20.195 
, 

RD Direct talles 7.005 6.743 4.835 4.129 4.322 3.662 2.712 

RH Non-tall revenue 3.089 3.015 2.276 1.937 1.956 1.680 1.300 

Ne_ e.change rate 3.008 2.580 2.491 3.391 7.167 7.554 6.708 1 
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1.0 

-"'" 

l 



c 
, 6.3 

;\ 
") 

195 

THE EFFEC'l' OF CONS'l'ANT REAL PRODUCER PRICES 

The results of. the effect of an increase in the nominal 

producer pr ice so as to maintain the rea1 producer pr ice in 

1956 are presented in tables 6.7 to 6.12' Though GDP and many ot 

the variabl~above respond positive1y in experiments four and 
" ' • 

, six (PE-4 and PE-6 respectively), they are c1early no~ viable 
~/ J 

due to the large short-falls in total government revenue. 

Despite gains by sorne 'components of government revenue, they 

are not high enough to compensate for the fall in the cocoa 

export revenue. 

po1~cy experiment five, however produces the expected, 

results for a1l variables of interest. GDP is between 5% and 

22% higher than the control solution during the seven years of 

expe,r iment, while total exports show increases between 23% and 

43% during the same years. Other variables register simi1ar 

changes. 

The resu1ts of the six po1icy experiments indlcate that 
l' 

sig~ifiçant changes in th&-V~~bles of interest can resu1t by 

fol1owing different cocoa producer price pollcles than. t1lose 

fo11owed by the-government from 1972 to 1981. The changes in 

the producer pr ice required to achieve the results are not 

excessive. ,They require that the producer price be adjusted 

_a~~ally, such that they remain constant in rea1 terms at thé 
f 

priee offered in 1956. However, there 15 an indication that 

these policies resu1t in losses in tax revenue by tfie 

government. Thus, adjustments in the exchange rate are required 

to make the po1icies viable. 

~" 
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Gross domestic product 

Total export earnings 

Imports of capital goods 

Imports of ra~ material 

Total real imports 

Prlvate consumption 

Value added ln agriculture 

Value added in industry 

Value added in const~ctlon 
1 

Valoe added in transport 

--Vetue added ln services 

Implicit" GDP deflator 

~oney supply 

Balance of brade 

For~ign ~_change reserves 

Employed·persons 

Unemployment rate 

Tota l ,government revenue 

lmpo'rt talles 

Other Indirect taxes 

Direct ta_es 

-Non-ta>. revenue 

H~. exchange rate 

..) 

Q 

a 

TABLE 6.7 " 

AESULT~ OF PE~4 - ACTUAL CHANG~S 

. 1975 

66.70 

"49.92 

0.00 

7.66 

7.66" 

15.89 

27.77 

30.65 

4.(),1 

0.67 

c3.60 

-5.25 

56.21 

42.27 

42.27 

5.91 

-1.32 

-248.72 

" 

2.74 

~0.31 

1.24 

0.30 

2.55 

" 

1976 

57.40 

18.31 

1.34 

6.98 

8.33 

24."68 

25.11 

21.29 

4.85 

0.55 

5.60 

4.11 

69.72 

9.98 

52.25 

7 5.09 

-1.12 

-5'46.14 

3.27 

28.64 

3.41 

0.80 

2.08 

~ 

1977 

67.6 

19,.1 

1.7 

8.0 

9.7 

33.1 

30.0 

24.9 

4.6 

0.6 

7.5 

4.1 

80.2 

9.5 

61.7 

6.0 

~1.3 

-1208.6 

2.9 

39.2 

4.6 

1.0 

2.0 

1978 

85.0 

42.7 

2.0 

12.6 

14.5 ' 

43.t 

25.4 

41.5 

7.8 

0.7 

9.6 

9.0 

110.5 

28.2 

89.9 

7.5 

«-I.Er 

-1830.8 

5.8 

77.6 

8.7 

1.7 

2.9 

1~79 

115.0 

39.9 
.q ~;;. 

2.9 

15.~ 

l' 18.5 

57.0 

42.0 

49.9 

9.3 

1.1 

12.6 

5.3 

132.3 

21.4 

111.3' 

<Oc 10.2 

-2.1 

-2797.3 

9.4 

136.8 

14.8 

2.7 

5.8 

.. 

1980 

<:: 157.4 

60.5 

3.5 

22.4 

25.8 

76.6 

52.5 

74.1 

12.7 

1.3 

16.8 

0.4 

164.2 

34.7 

146.0 

13.9 

-2.9 

-4813.2 

15'.8 

220.0 

23.4 

4.0 

6.4 

1981 

123.6 

29.8 

4.6 

t"9'.4 

24.0 

81.9 

- 35-.5 

Q 58.7 

10.7 

0.9 

17.7 

10.7 

154.7 

5.8 

15T .8 

11.0 

-Z.3 

-8020.8c 

.15.1 

• 263.1 

c27.-2 

4.3 

5.6 

o 
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GOP 

x 

MK 

MR 

M 

PRe 

VA 

VM 

ve 
VT 

vs 

PI 

~s 

90T 

FR 

N 

UR 

R 

RM 

ROI 

RD 

RN 

., 

-e 

Gross domest'c product 

Total export •• rnlngs 

imports of cap't.l goods 

Imports of ra. materl.I 

Total real Imports 

Prlvate consumptlon 

Value .dded in a9riculture 

" Value added in industry 

Value added in construction 

Value added ln transport 

Value added ln services 

Implfcit GDP deflator 

Money supp 1 y , 

ftalance of brade 

Foreign exchange reserves 
~ 

Employed pers ons 

Unemployment rate 

Total government revQPue 

Import taxes • 

- Other indi rect taxes 

Direct taxes 

Non-tax revenue 

New ex change rate 

~e 

TABLE 6.8 

RESULTS OF PE-4 - PERCENTAGE CHANGES 

1975 

3.118 

4.850 

0.000 

5.074 

2.382 

1.009 

3.036 

7.928 

3.175 

0.854 

0.569 

--1.481 

4.106 

101.77" 
c 

24.766 

1-.357 

-50.025 

-30.421 

1.879 

7.021 

1.006 

°i 0.447 

2.555 

1976 

2.966 

1.713 

1.579 

4.719 

3.925 

1.598 

2.902 

7.834 

5.062 

0.751 

0.890 

0.900 

4.887 

-41.974 

47.543 

1.214 

-14.811 

-85.782 

3.091 

16.800 

2.343 

1.054 

2.077 

1977 

3.551 

1.399 

1.563 

4.889 

0.997 

2.\,86 

3.282 

11.367 

6.968 

0.775 

o 1.200 

0.670 

4.509. 

-1.140 

36.5à5 

1.442 

-13.566 

-99.174 

0.788 

14.933 

2.075 

0.981 

2.007 

.. 

~ 

1978 

3.895 

1.688 

1.582 

5.717 

4.312 

2.757 

2.460 

12. t16 

8.839 

0.906 

1.498 

0.877 

"8.551 

368.309 

19.126 

1.702 

-31.879 

-99.1\2 

3.39f 

17.587 

2.402 

1.130 

2.908 

.' "\ 
1979 

5.24 

1.00 

2.11 

7.20 

7.31 

3.56 

3.82 

17.52 

11.53 

1.43 

1.93 

0.31 

2.79 

-42.11 

13.08 

2.30 

-31.85 

-H7.72 

5.73 

24.42 

3.26 

1.48 

5.83 

1980 

6.9. 

1.11 

2.36 

9.13 

9.21 

4.66 

4.72 

21.91 

15.25 

1. 70 

2.51 

0.02 

2.69 

-198.27 

21.90 

-3.12 

-43.28 

-176.81 

7.21 

28.83 

3.83 

1. 76 

6.40 

h;;P 

5.61 

0.34 

3.02 

7.98 

8.30 

4.95. 

• 3.33 

18.79 

-16.23 

1.23 

2.59 

0.32 

1. 73 

-7.55 

32.41 

" 2.50 __ 

-22 . .60 

-278.60 

6.51 

20.43 

2.74 

1.32 

5.58 

"'" 

.... 
\0 ...., 
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TABLE 6.9 

RESULTS VF PE-5 - ACTUAL CHANGES 

1975 1976 1917 1978 19J9 1980 1981 

Q c 

GDP Gross domestic product 298.246 388 .579 ~ 505.079' 703.840 717.40 1080.78 1759.99 

X c Tota 1 ellporCt earn i ngs 161.330 141.288 187.595 380.923 224.80 400.93 675.23 

MK Imports of capital goods 8.721 11.995 14.255 17.439 25.18 27.58 33.45 

MR Imports of raw materlal 49.511 58.115 73.050 119.737 123.99 188.60 307.57 

lit Total real imports 58.233 70.110 87.304 137.176 149.17 216.18 341.02 

PRe Private consumptlon 136.999 187.815 250.274 340.330 404.66 535.41 787.16 

VA Value added ln agriculture 75.002 127.851 171.005 148.884 161.83 210.93 316.44 

VM Value added in industry 152.630 173.883 233.757 401.327 380.39 632.56 1115.59 

Vc Value added in construction 37.451 41.207 40.336 74.352 82.63 117.27 155.73 

VT Valu~ added in transport 2.425 3.624 4.215 4.924 5.31 6.75 10.01 

vs Value added in services 30.738 42.016 55.766 74.354 87.24 113.28 162.22 

PI Impllclt GDP deflator 77.962 19.149 76.132 98.629 116.44 25:58 -166.61 
"-

MS Money supply 502.422 599.083 113.970 974.389 1032.54 1184.65 1413.58 

BOT 8alance of brade 103.097 71.178 100.291 243.747 75.63 184.74 ) 334.21 

FR Foreign exchange reserves 317.775 448.953 549.244 792.991 868.63 1053.37 )\"'." 
N Employed persons 26.436 34.443 44.769 62.387 63.59 95.80 156.00 

UR Unemployment rate -5.910 -7.593 -9.733 -t3.380 -13.41 -19.97 12 . 09 

R Total government revenue 380.842 385.020 520.198 971.934 1458.12 2094.78 3517.65 , 
RM Import taxes 20.486 26.800 26.294 52.616 72.34 124.95 197.26 

ROI Other Indi rect taxes 246.278 293.463 382.783 706.434 1003.61 1518.77 3016.97 

RD Direct taxes 29.345 34.601 44.318 78.266 107.70 159.45 307.15 

~-~ Non-ta" revenue 6.887 7.885 9.599 14.988 18.87 26.27 46.45 

/ New e.change rate 3.816 4.978 6.040 6.966 13.27 18.37 33.80 
\ ~ 

\0 

\ CD 

1 
1 
1 
1 

l 
J 



~: ~ ~ 
'1 

TABLE 6.10 

RESULTS OF PE-5 - PERCENTAGE CHANGES 

, > 1975 1976 1977 1978 1919 1 1980 1981 ·t ", 

GDP Gross domesttc product ~3.95 20.08 26.52 3.2 .. 24 "32.70 47.5 79.94 .. 
X Total e~port •• rnlng. 15.67 13.21 13.70 15.04 5.63 7.4 7.71 
MK Imports of capital goods 13.77 14.11 13.43 14.08 18.56 18.4 21.76 
MR Imports of raw materlal 32.81 39.26 44.61 54.39 57.10 77.4 126.56 
M Total real Imports 18.12 33.05 9.01 40.67 58.91 77.2 H7.90 
PRe Private consu~ption 8.70 12.16 16.52 21.79 25.32 ~32.6 47.55 
VA Value added ln agriculture, 8.20 l4.78 18.70 14.42 14.71 ~ 19.0 29.71 

0 \lM Value added ln industry 39.48 63.97 106.78 117.06 133.47 _~187.0 357.00 . 
2'9.66 • 101.94 

\lC Value added in construction 42.97 61.00 84.77 140.7 235.86 
VT Value 8dded ln transp~ft 3'.10 4.97 5.37 6.40 7.24 9.0 13.53 
vs Value addedpin services 4.86 6.68. 8.90 11.56 13.33 16.9 23.71 
Pl .Impllclt GDP defl.tor 2~.OI 17.35 12.62 9.60 6.93 1.2 -4.95 
MS Money supply 36.70 41.99 40.12 31.31 21.77 19.4 15.84 
BOT Balance of brade 248.25 -299.24 -12.06 3183.05 -148.86 -1056.3 -434.46 
FR Foreign e~change reserves 221.36 408.51 325.50 168.64 102.03 158.0 296.26 
N Employed persons 6.07 8.21 10.77 14.09 14.38 21.4 35.64 , 
UR - U~employment rate :'223.70 -100.26 -101.32 -263.93 -196.66 -297.3 -321.98 

c 

R Total govern~ent reven~e 46.58 ' 60.48 42.68 52.63 61.36 76.9 122.18 - , '" l ~ 

RM In.port ta~es 14.07 25.33 '7.06 30.97 44.27 57.2 85.11 
ROI Other Indirect ta~es 167.76 172.15 145.66 160.09 179.19 199.0 234.24 
RD Oirect ta~es 23.79 23.76 20.02 21.62 23.65 26.1 30.'93 
RN Non-tax revenue 10.27 10.3B, 9.19 9.86 10.42 11'.6 14.14 

New e~change rate 3.82 4.98 6.04 6.97
0 

13.27 18.4 33.80 
.... 
\D 
\0 

, 
o· 



"0 
.... 

('- - ,- o .. 
TABLE 6. l' 

RESULTS OF PE-6 - ACTUAL CHANGES /' 

j 1975 1976 1977 1978 1979 1980 1981 

GDP G~058 domestic product 
") 

148.154 137.57 147.67 183.4 ,227.5 276.4 239.9 > 
}' 

/ )( Total export °earnings , 90:830 40.13 39.53 83.4 74.8 95.7 57.1 
MK ' Imports of capital goods 2.727 4.84 5.33 5.8 7.3 8.3 9.7 

MR Imports of raw material 21.555 19.78 20.42 29.9 34.3· 43.5 39.7 
M Total real imports 24.282 24.62 25.75 35.7 41.6 51.9 49.4 
PRe Prlvate consumptlon 57.!350 72.64 85.43 102.6 124.7 151.4 160.9 
\lA Value added ln agriculture 46.983 49.85 56.12 46.2 71.8 77.0 62.3 
VM -Value added ln Industry 72.022 55.27 58.70 93.7 104.9 138.0 119.2 

ve Value added ln construction 14.878 14.76 12.32 19.2 21.4 26.3 22.1 -
VT Value added ln transport 

~ 

1.322 1.28 1.22 1.4 2.0 2.1 1.7 

VS 
,/ 

Value added ln servtces 12.955 16.41 19.30 22.8 27.5 32.9 34.6' • 

PI Imp11clt GOP deflator 19.806 32.88 33.54 37.0 30.8 23.4 28.7 
MS Money supply 202.?41 224.12 236.23 281.9 312.2 344.7 320.0 ., 
BOT Balance of brade 66.547 15.51 13.77 

. 
47.7 33.2 43.9 7.7 

FR Foreign exchange reserves 152.442 167.96 -181.73 229.4 262.6 306.5 314.2 
N Employed persons 13.132 12.19 13.09 16.3 20.2 24.5 21.3 

UR Unemployment rate -2.936 -2.69 -2.85 -3.5 -4.3' -5.1 -4.4 
R Total government revenue -35.119 -338.47 -937.10 -1430.4 -1990.1 -4000.0 -7330.7 , 

RM Import taxes 8.630 9.60 7.81 14.1 20.9 31.4 30.8 

ROJ Other Indirect ~a"es 82.877 108.20 125.76 197.7 302.7 421.4 521.7 
1 

RD Direct taaes 9.947 12.85 14.68 22.1 32.7 44.7 53.9 

RN Non-ta .. revenue 2.382 2.99 3.25 4.3 5.9 7'.6 8.5 

New aachange rate 3.008 2.59 2.50 3.4 7.2 7.6 6.8 
N 
0 
0_ ,,. 
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Gros. domestic product 

Total e"port .arnfngs 

Imports of caplta' goods 

Imports of ra_ materlal 

Tota 1 rea 1 imports 

Prlvate consumptton 

Value added in agriculture 

Value added ln tndustry 

Value added in construction 

Value added in transport 

Value added in services 
~ 

Implfcft GOP deflator 

Money supply 

Balance of brade 

Foreign exchange reserves 

Employed persans 

Unemployment rate 

Total government revenue 

Import talles 

Other indirect taxes 

Direct taxes 

Non-tax revenue 

New ex change rate 

-/ 

TABLE 6.12 

RESULTS OF PE-6 ~ PERCENTAGE CHANGES 

. 

1975 

6.93 

8.82-

~. 3D-.. 
, \ \ 
14}28 \ 

1.56 
3.64 

5. 14~ 

18.63 

Il.78 

1.69 

2.05 

5.59 

14.Bl 

160.,24 

89.32 

3.02 

-111.12 0 

-4.30 

5.93 

56.46 

8.06 

3.55 

3.01 

1976 

7.109 

3.753 

5.695 

13.359 

11.606 

4.704 

5.762 

20.332 

15.392 

1.759 

2.607 

7.206 

15.709 

-65.220 

152.824 

2.908 

-35.495 

-53.164 

9.070 

63.473 

8.824 

3.933 

2.590 

.. 

1977 

7.753 

2.B87 

5.026 

12.471 

2.657 

5.640 

6.137 

26.814 

18.633 

1.553 

3.081 

5.516 

13.275 

-1.656 

107.698 

3.148 

-29.623 

-76.892 

2.095 

47.857 

6.630 

3. , , 1 

2.500 

1978 

8.401 

3.293 

4.658 

13.597 

10.5135 

6.567 

4.477 

27.333 

21.905 

1.829 _ 

3.550 

3.603 

9.058 

623.046 

48.792 

3.672 

-68.763 

-77.460 

8.280 

44.791 

6.104 

2.854 

3.401 

1979 

10.371 

1.874 

5.371 

15.798 

16.443 

7.799 

6.528 

36.819 

26.348 

2.709 

4.193 

I.B30 

6.582 

-65.315 

30.847 

4.560 

-63.009 

-83.751 

12.791 

54.039 

7.190 

3.240 

7.189 

" 

1980 

1 t!. 14 

1.76 

'5.56 

17.87 

18.52 

9.2\-

6.92 

40.82 

31.58 

2.80 

4.93 

1.06 

5.64 

-250.79 

45.97 

5.47 

-:7'6.03 

-146.93 

14.38 

55.21 

7.32 

-3.34 

7.59 

1981 

J,O.90 

0.65 

6.33 

16.33 

17.09 

9.72 

5.85 

38.15' 

33.49 

2.32 
- , 
5.06 

0.85 

3.59 

-9.~7 

67.07 

4.86 

-43."89 

-254.63 

13.28 

40.51 

5.43 

2.59 

6.75 

~ 

N 
o .... 
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7.1 SUHJIARY 

Chapter VII 

S~y AND CONCLUSIONS 

The object,ive of this thesis was to examine the impact of 

agricultural pricing policies on various economic aggregates in 

developing countries. Chapter One discussed the importance of 

the agrictlltural sector in the economic development of LOC 1 s. 

Various indicators were used to ,show that over the period of 

1956-1981, agriculture has contributed significantly to gross 

domestic product, exports and employment in developing 

" countries. Fo~ 10w income countries, agriculture accounts for 

about 40% and 50% of GDP and total exports respectively during .. 
the period of study, while it employs 70% of the~ labour force. 

The importance is even greater for sub-Sahara Africa. Oespi te 

its important role, the ~rowth rate of agriculture has declined 
.. 

ftom 4.3% per annum between. 1965 and 1970 to 2.4% per annum 

between 1970 and 1981. ~or Sub-Saharan Africa, the figures are 

2.4% and 1.4% respectively. 

A review of previous studies has indicated the widespread 

existence of adverse pricing policies in the agr icultural 

sectors of many developing countries. ,Due to the desire of many 

- 202 -
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LDC' s during the immediate post-independence era to moderni,ze 

their ~conomies, agriculture has suff~red considerably, as the 

sector was heavily taxed to finance the rnanufacturing 

industries. Most of the studies were conducted within a partial 

equilibr ium frarnework (using the concept of consumers' and 

producers' surplus). 

Cocoa pricing in Ghana was chosen as a case study for 
, ... 

evaluating the impact of alternative pricing policies because 

it provided an ideal case of heavy dependence on agriculture, 

declining GDP and agricultural growth and heavy taxation in the 

the cocoa sector. Furtherrnore, it was shown that the cocoa 

sector contributed significantly to GDP, 'exports and employrnent 

during the 26-year periode 

Chapter Two presented a surnmary of the sources of data 

used and the estimation methods. In chapter Three, a model was 

constructed for the coeoa sector in Ghana. Suppl Y , dernand, 

export priee and smuggling relationships were estirnated for the 

cocoa industry, in addi tion to several identi ties determining 

export ta:x rate and revenue, cocoa exports, etc. Ahistorical 

simulation of the cocoa sector model indicated a reasonably 

good tracking abili ty. Chapter Four exarnined the impact of" 

various policy scenar ios on output, tax revenue, and the levei 

of smuggling in the cocoa sector. The findings of this chapter 

indicate that an increase in the producer priee of cocoa wouid 

lead to an increase in the level of cocoa production, while the 

level of smuggling would fall. The level of governrnent revenue 
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fel~ however, in aIl the poliey experiments except those in 

whieh the excpange rate was adjusted to eompensate for the fall 

in the tax rate. 

A macroeeonometrie model, eonsisting of 18 behavioral 

equations (exeluding the eoeoa seetor) and several identities, 

was constructed for the Ghanaian economy to examine the impact 

of the eoeoa priee pOlicies on the rest of the economy. Most of 

the relationships provided good tracking abilities. The results 

of the policy experiments in Chapter Six Shows higher levels of 

GDP, exports, impores, value added in all seetors, employmeht 

level, foreign exchange reserves etc., in response to an 

inerease in the produeer price of cocoa. Due to an increa~ in 

the general tax base, there was an increase in non-cocoa tax 

revenues to partially offset the fall in the eocoa tax revenue. 

Again, if the produeer priee poliey is 'combined with an 

exchange rate policy, total government revenue also inereased. 

However, sorne of the gains mentioned above were achieved at the 

expense of a higher pr ice level due to the increase in the 

money supply. 

7.2 CONCLUSIONS "AND RECOIfHENDA'l'IONS 

This study eonfirms the presently held belief among development 

economists that the agr icul tural sectors in developing 

countries are heavily taxed and that this has been partly 

responsible for the dismal performance of the economies of many 

developing c::ountries. Using Ghana as a case stud~ it is clear 
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that the cocoa \sector in particular and the economy as a whole 

can benefit 'fro~ a lowering of the cocoa export tax rate. Many 

economic variables including the gross domestic product, the 

balance of payments and the foreign exchange reserves responded 

posi ti vely to a lower cecoa export ta1x ra te. There is also an 

indication that the level of snuggling would fall with a fall 
~ 

in the cocoa export tax rate' since farmers 1 expected profit 

margin from smuggling activities would fall considerably. 

However, the study indieates that these price polieies 
}_l 

cannot be p~lsued without an aceompanying exchange rate policy. 

Since the government relies heavily on the cocoa sector for its 

revenue, any lowering of the export tax rate would result in 

considerable 10ss of revenue. This is probably the main r,eason 

why past government$ have been reluctant to inerease the cocoa 

producer priee. However, sinee the cedi is heavily overvalued 

(as is evidenced by the differenee between the official and' 

black market excha"nge rates), the resul ts suggest that the 

government can avoid any los ses by periodic devaluations of the 

cedi. A rise in the general priee level is likely to accompany 

the policy actions, but the disadvantages of this r ise are 

likely to be outweighed by the advantages to be derived from a 

general increase in the level of economie activity. 

Of course the study has i ts draw backs. The aceuracy of 

the ~esults depend to a large degree on the assumptions 

underlying the construction of the maeroeconometrie model. The 

cocoa supply relationship, fo~ example, may not in fact be 
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correct and the approach used in determining the level of 

smuggling may not be ,appropriate. Furthermore aIl other 

relationships were estimated under various assurnptions, which 

may not hold. This is true, however, for aIl economic studies. 

What the study does provide is a framework for studying the 

... ef.fects of agr icultural pr icing policies on other sectors of 

the,economy in a developing country. It gives a rough idea of 

the extent of the quantitative impact of alternative pricing 

policies, and hence a guidance to poliey makers who are 

reluctant to pursue such polieies because they do not know what 

the results would be. 

The rest!l ts are,· however, tentative and hence must be 
~ 

interpreted wi th care.' For exarnple, tney cannot be used for 

forecasting for purposes of policy prescriptions. To do this a 

more rigorous treatrnent ls required. 

\ , 
> 
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Appendix A 

DATA SOURCES 

Several ,issues of ...various statistical publications were 

consulted in collecting data for the macroeconometric model. In 

addition, many of of the variables have been transformed in 

various ways (see Chapter 2). Thus, sum of the variables may 

not correspon~ witb their sources. 

1. OSG, CXO, CD, OSRW, ODW, ClS, PP, PW, PXC~, PL, XCO. 

Sources: Gill and Duffus, World - Bank (1984) , CBS': 

Economie survey • 

... 
2. PTO, PV, QTO, OV. 

Source: Bulletin de . l'Afrique Noire (several Issues) , 

Paris. 

3. CPI, ER, CFA, CPlT, CPIV, CUR, DO, BR, H, NCM, FR, FOR, 

FTR, FAN, NOL, NGl. 

Sources: I.M.F.: International Finaneial Statistics, 

CBS: Economie Survey, World Bank(1984). 

4. POP, POPA, ORB. 

Sources: United Nations: Demographie Yearbook, 

.. / 
'/ 5. N, tS, U. 

) 
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/ 
.Sources: l .L.O.: Monthly Bulletin of Labour Statistics, 

~ C.B.S.: Labour Statistics 

6. VA, VM, VC, VT, VS, PRC, PUC, GFI, CIN, M, X, GDP, NGDP, 

DEP, MC MR, MK, R, RC, ROI, RD, RN, RNC, XNC. 

Sources: United Nations: Statistical and Economie 

Information Bulletin for Africa, U.N.: Yearbook of 

National Accounts Statistics, World Bank(1984), C.B.S.: 

. Economie Survey, Brown (1972). 

o 
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YEAR~ QSGT QSG CXS CXO, CD QSRW QOW CIS YW veo pp PTVe PPTV PW 

, 1 ~56 230.061 245.~ - ! 5.239 238. l 

1957 0 235.699 257.9 -22'. ~01 264.4 

7.2 

-6.5 

634.44 

654.10 

837 27.5 1031.8 147.734 0 <296.9 226.8 1.30931 94.048 

921 -31.2 1064.6 154.561 

1958,193.740 218.2 -24.46tl 200.5 . 17.7 615.56 858 -48.71065.3117.611 

1959 238.839 27n.l -31.2~1 254.~ 

1966 298.495 341.8 -43.305 307.7 

1961 384.696 435.1 -50.404 411.9 

1962 366.999 418.1 -51.101 428.0 

1963 386.7€6 428.3 -41.534 411.1 

1964 410.171 453.7 -43.529 387.6 

1965 501,719 552.8 -45.081 501.9 

1966 388.121 409.8 -21.679 397.9 

1967 387.479 377.2 10.279 334.9 

1968 419.876 424.1 -4.224 335.3 

15.9 

34.1 

23.2 

-9.9 

17.2 

66.1 

50.9 

11.9 

42.3 

88.8 

706.26 874 

777.61 931 

796.00 1026 

779.10 1120 

799.13 1154 

870.43.,1195 

71.1 1125.0 139.136 

145.1 1170.3 148.290 

154.7 1217.4 177.851 

26.1 1285.0 156.351 

31 .9 1344.6 153.996 

85.6 1428.2 144.770 

952.38 1335 125.1 1518.9 139.602 

859.18 1388 -140.7 1593.5 61.061 

964.0~ 1386 -34.5 1652.6 33.702 

914.92 1410 -75.2 1748.8 102.971 

~/ 1969 424.800 424.8 -0.000 305.7 119.1 850.00 1353 -78:2 1834.6 105.051 

1970 442.568 412.9 29.668 367.4 45.5 1003.33 1355 90.9 1893.9 111.805 

197\ 451.060 416.9 34.160 314.2 102.7 1062.24 1438 75.3 1965.6 103.763 

1972 504,223 461.2 

1973 435.504 406.4 

~.,1974 417.307 354.6 

1975 453.201 380.4 

1976 450.703 383.9 

1917 405 533 311.2 

43.023 412.2 

29.104 373.8 

62.701 313.9 

72.801 322.2 

66 803 321.6 

94.333 25.3.0 

1978 418.592 264.9 153.692' 213.0 

1979 422.945 256.0 166.945 196.0 

1980 485.384 280.4 204.984 228.0 

49.0 1047.18 1567 -15.6 2076.9 104.075 

32.6 970.20 1551 -145.3 2202.4 

40.7 1047.89 1489 -23.8 2217.9 
~ 

58.2 1089.50 1471 71.7 2151.3 

56 3 1031.90 1536 -53.4 2254.5 

58.2 983.37 1393 -4.1 2340 2 

5 1 .9 108 1 . 0 1 14 18 81.6 2433.8 

60.01083.661471 35.6 2509.2 

52.4 1144.62 1507 123.0 2539.3 

" 96.867 

83.564 

88.612 

61 084 

29.549 

24.649 

29.790 

34.424 

298.5 

268.4 

263.7 

224.3 

224.0 

224.0 

224.0 

224.0 

224.0 

149.3 

168.6 

242.8 

265.1 

298.7 

298.7 

300.6 

373.5 

436.2 

560.0 

591.0 

771.0 

1308.1 

238.7 1.25053 96.429 

205.9 1 .30364 93.651 

161.4 1.63406 94.841' 

171.41.30872 94.048 

163.3 1.37188 94.048 

131 .7 1 .70088 93.651' 

134.9 1.66066 94.841 

153.1 1.46301 96.429 

192.0 1.16688 98.016 

166.6 0.89618 100.397 

434.9 0.38769 100.397 

274.1 0.88594 10p.OOO 

281.2 0.94289 103.175 

279.5 1.06840 107.937 
~ 

324.3 0.92088 114.286 

493.1 0.60957 124.603 

566.4 0.65938 153.175 

696.1 0.62660 212.69& 

1253.0 0.44691 231.349 

1583.3 0.37706 236.111 

2932.a 0.2~288 256.746 

8153.0 0.16044 282.143 

2526.0 22D80.1 0.11440 330.556 

4000.0 33180.8 0.12055 396.825 

19&-1 490.022 251.5.238.522 161.0 90 5 1184.38 1588 86.4 2590.1 42.787 12000 0 51177 9 0.23448 393.254 
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1956 

1957 

1958 

1959 

1960 

1961 

1962 , 
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1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

19n 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

PXC 

443.51 

378.91 

608.59 

560.90 

451.03 

349.82 

316.81 

327.58 

357.19 

275.00 

263.00 

381.00 

565.00 

723.00 

834.60 

725.56 

709.81 

834.30 

1265.90 

1594.00 

1467,00 

2510.00 

4344.00 

9588.00 

7723.00 

6310.00 

PXCF 

221. 75 

189.46 

~04.29 

280.45 

225.51 

174.91 

158.40 

163.79 
~ 

176.60 

137.50 

131.50 

163.87 

230.71 

295.2'2 

340.79 

269.77 

216.19 

293.34 

470.64 

623.88 

706.29 

1250.47 

1493.87 

1643.19 

1207.10 

1131.38 

3 y 

DATA FOR MACROECONOMETRIC MODEl OF GHANA CONT'O 

PS 

3.48 

,5.15 

3.50 

2.97' 

3.14 

2.70 

2.80 

8.31 

5.73 

2.03 

1.81 

1.92 

1.90 

3.20 

3.69 

4.50 

7.27 
c 

9.48 

19.70 

20.90 

11.56 

8.Q9 

7.84 

, Pl -

218.0 

243.0 

347.0 

281.0 

222.0 

177 .0 

167.0 

.. 205.0 

188.0 

138.0 

193.0 

238.0 ~ 

320.0 

<415.8 

306.'0 

232.0" " 

270.0 

585.0 

990.0 

723.0 

1399.0 

2944.0 

2006.0 

9.65 1727.0 _ v 

28.59' 1270.0 

16.89 1127.0 

XCO 

105.60 

100.18 

122.02 

142.58 

138.78 

144.09 

135.59 

134.67 

138.45 

138.02 

104.65 

127.60 

189.44 

221.02 

306.63 

227.98 

292.58 

311.86 

397.37 

513.59 

480.5!,} 

635.03 

925.2"7 

1879.25 

1760.84 

1015.91 

CPI 

49.3 

; 49.8 

49.8 

51.2 

51.7 

54.8 

59.9 

62.3 

70.2 

88.7 

100.2 

188.7 

100.0 

107,2 

110.3 

120.0 

133.2 

156.7 

185.1 

240.4 

375.2 

812.0 

1405.8 

2170.7 

3258.2 

7b53~6 

PI 

59.63 

59.77 

65.45 

65.14 

64.78 

66.87 

68.27 

72.87 

80.13 

85.42 

92.39 

88.81 

100.00 

11 f.35 

117.14 

123.22 

142.31 

167.67 

211.43 

251.79 

PX 

94.737 

90.789 

126.316 

115.789 

97.368 

80.263 

72.368 

73.684 

80.263 

63.158 

61.842 

72.368 

100.000 

117.105 

131.579 

105.263 

100.000 

134.211 

214.414 

239.474 
t' -,.. 

32~. 77 - 232.237 

557.61 397.500 

967.91 553.158 

1349.52 512.!?00 

1949.49 529.211 . 
3711.70 373.~53 

"0-., 

PM 

105.797 

105.797 

105.797 

108.696 

111.594 

111.594 

107.246 

104.348 

108.696 

110.145 

97.101 

112.609 

100.000 

117.391 

144,,928 

155.072 

168.116 

210.145 

298.551 

320.290 

329.855 

358.696 

311"4.348 

490.000 

640.5BCf 

"669.420 

ER 

1.4000 

1.4000 

1.4000 

1.4000 

1.4000 

1.4000 

1.4000 

1.4000 

1.",-000 

1.4000 

1.4000 

1.1900 

0.9800 

0.9800 

0.9800 

0.9722 

0.7620 

0.8622 

0.8696 

0.8696 

0.8696 

0.8696 

0.6601 

.~ 

CFA 

175.00 

180.82 

209.87 

246.85 

246.85. 

246.85 

246.85 

246.85 

246.85 

246.85 

246.85 

246.85 

246.85 

259.71 

277.71 

277 .13 

252.21 

222.70 

240.50 

-214.32 

238.98=" 

245.67 

225.64 

0.3636 212~72 , 

0.3636' 211-.30 

n.3636- 27J.73 
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. ROI" 

6.7 
ç 

" 8. '8 

J2.4 

13.9 

16.5 

13. T 

18.7 

23.8 

'26.9 

59.3 

61.1 

69.7 

10.9 

73.5 

84.5 

105.3" 

94".2 

118.3 

144.9 

90.3 

224.1 

319.9 

365.3 

440.2 

733 1 

"1274.1 

RD 

13.9 

15.4 

15.8 

t5.0 

15.7 

22.<8 

24.2 

21.4 

56.6 

~7.2 
5"4.0 

52.2 

61.3 

67.1 

67.3 

6.1.8 

89.4 

106.0 

131.2 

259.4 

205.8 

239.3 

309.1 

407 7 

613.5 

696.0 

RN 

14.0 

16.4 

18.0 

18.2 

20.2 

22.7' 

24.2 

o 27.7 

30.0 

27.9 

38.5 

28.5 

31.1 

, 32.6 

47.5 

49.4 

59.2 

53~3 

92.5 

75.0 

105.4 

114.0 

145.8 

189:4 

200.0 

264.7 

R 

96.35 

96.74 

129_ 58 

134.95. 

, 151.05 

168.90 

173.09 

. 186.67 

213.48 

280.45 

245.02 

248.10 

275.98 

325.50 

459.90 

441.78 

433.99 

468.85 

683.05 

812.43 

871.01 

1161.62 

1512.83 • 

2484.67 

2589.52 

2905.31 

NXNC 

76.40 

91.82 

97.98 '0 

97.42 

107.22 

99.91 

104.41 

99.33 

108.55 

113.08 

117.35 

134.10 

156.06 

2~6. 18 

216.57 

215.32 

355.22 

507.94 

558.63 

509.01 

544.61 

535.97 

828.73 

1379.7S, 

1760.16 

1346.09 

NMC 

Il&..4 

13ti.6 

112.8 

139.8 

166.0 

181.6 

148.4 

\32.0 

121.3 

181.6 

124.8 

124.1 

130.1 

180.3 

246.2 

217.7 

187.1 

256.2 

342.5 

232.8 

263.1 

269.7 

662.6 

910.0 

1249.9 

1017 9 

:: 

NMK 

27.0 

25.0 

23.6 

42.4 

56.2 

53.4 

42.6 

64.5 

64.9 

96.6 

76.6 

59.9 

78.3 

82.7 

102.3 

1\8.8 

96.8 

105.1 

185.7 

240.0 

273.7 

342.0 

542.2 

744.6 

1022.8 

832.9 

NMR 

54.6 

58.4 

53.6 

69.8 

73.8 

91.0 

'79.0 

93.5 

96.8 

113.6 

96.4 

115.5 

145.1 

'164.7 

190.1 

'199.7 

199.6 

274.1 

533.0 

541.0 

556.3 
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828.2 

1137.4 
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203.12S 
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192.308 
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437 84.192 
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3720 118.747 

4396 131.287 
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RS 
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27.027 

33.333 

31.915 
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30.435 

20.000 

'" 29.907 

28.689 

30.534 

34.7H 

32.331 

36.232 

52.980 

49.686 

51.364 

65.979 

80.625 

79.394 

79.8n 

76.676 

89.424 

103.417 

106.268 

86.828 

FR 

228.643 

194.929 

200.571 

213.357 

190.500 

103.429 

125.786 

145.500 

85.643 

77.357 

75.357 

69.748 

97.449 

71.939 

53.367 

39.395 

118.635 

189.399 

71.297 

154.554 

103.381 

164.558 

404.636 

752.475 

540.704 

405.116 

FOR 

0.357 

0.071 

0.429 

3.643 

8.500 

7.643 

26.252 

10.551 

10.061 

21.633 

55.605 

29.365 

40.1601 

73.703 

58.446 

"25.619 

85.442 

379.364 

64.525 

47.296 

106.884 

FTR 

229 

195 

20-1 

217 

199 

117 

121 

92 

85 

86 

83 

96 

108 

82 

75 

95 

148 

230 

145 

213 

129 

250 

784 

817 

588 

512 

FAH 

229 

195 

201 

217 

199 

117 

115 

83 

61 

14 

-1 

-35 

-51 

-53 

-2 

-9 

139 

221 

37 

151 

40 

69 

304' 

341 

243 

-91 

NOL 

3 

6 

11 

-9 

-53 

-25 

-35 

-13 

21 

-21 

-40 

74 

79 

93 

-23 

95 

193 

495-

739 

141 

-52 

-56 

HGI 

~147 

-122 

'-126 

-128 

-94 

-12 

13 

21 

51 

1\2 

122 

183 

240 

233 

193 

321 

292 

309 

534 

823 

1402 

2441 

4155 

4196 

5447 

fI\ 

C ERC 

2.00000 

2.00000 

2.00000 

2.00000 

2.00000 

2.00000 

2.00000 

2.00000 

2.00000 

2.00000 

2.00000 

2.32496 

2.44898 

2.44898 

2.44898 

2.50401 

3.2832P 

2.84412 

2.68974 

2.55497 

2.07705 

2.00724 

2.90789 

5.83498 

6.39796 

8959 \ 5.57728 

N 
~ 
w 

" 

. 
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956 

57 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

19-"70 

1971 

1971 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

POP 

6.02 

6'.20 

6.39 

6.58 

6.85 

6.85 

6.93 

7.01 

7.40 

7.74 

7.91 

~' .08 

8.26 

8.44 

8.61 

8.86 

9.09 

9.39 

9.vl 

9.87 

,10.31 

10.63 

lO 97 

Il,32 

Il.45 

12.06 

O~TA FOR MACROECONOMETRIC MODEL OF GHANA CONT'O 

POPA 

3340.2 

3433.7 

3529.8 

3628.7 

3730.3 

3842.3 

3957.7 

4076.6 

4199.0 

4325.1 

4457.7 

4594.4 

4735.2 

4742.0 

4553.3 

4784.4 

4899.5 

5051.8 

5160.6 

URS PURS 

1 .25818 20.9, 

1.33300 - 21.5 

1.41219 22.1 

1.49366 22.7 

1 .59605 23.3 

1.63030 23.8 

1. 69092 24.4 

1.75250 25.0 

1. 89440 25.6 

2.02014 26.1 

2.11197 26.7 

2.21392 27.4 

2.31280 28.0 

2.41384 28.6 

2.50551 29.1 

2.63142 29.7 

2.75427 30.3 

2.90151 30.9 

3.03676 31.6 
~ 

5374.6 - 3.18801 32.3 

5532.7 

5696.1 

5865.2 

6041. , 

6129.5 

6293.6 

3.40230 

3.58231 

3.77368 

3.98464 

4,11055 

4 41396 

C' 

33.0 
, c 

33.7 

34.4 

35.2 

35.9 

36.6 

N 

267.854 

277 .406 

292.530 

319.594 

333.126 

349.842 

356.210 

374.120 

387.254
0 

396.010 

361. 384 

361.384 

391.234 

400.786 

398.000 

396.408 

424.666 

409.144 

45!>' 138 

431.432 

430.636 

423.074 

432.626 

428.646 

429.840 

433.820 

LS 

274.139 

284.866 

301.447 

328.354 

344.383 
, 

364.585 

371.702 

389.554 

400.877 

407.311 

372.862 

378.097 

408.633 

415.813 

414.513 

414.794 

455.903 

435.474 

478.430 

461.922 

463.337 

455.006 

467.426 

459 941 

469.851 

466.220' 

U 

6.285 

7.460 

6.917 

8.760 

11.257 

14.743 

15.492 

15.434 

13.623 

Il.301 

11.478 

16.713 

17.399 

15.021 

16.513 

18.386 

31.237 

26.330 

28.292 

30.490 

32.701 

31.932 

34 800 

31.295 

40 011 

32.400 

li 

UR 

2.29263 

2.61878 

2.95807 

2.66785 

3.26874 

4.04378 

4.16785 

3.96197 

3.39830 

2.71454 

3.07835 

4.42029 

4.25785 

3.61388 

3.98371 

4.43256 

6.85168 

6.04629 

5.91351 

6.60068 

7.05771 

7.01793 

7 44503 

6.80413 

8 51568 

6 94951 

w 

27.50 

30.70 

31.20 

32.40 

34.80 

38.98 

41.22 

42.60 

44.93 

47.04 

50.99 

54.90 

62.80 

65.91 

72.91 

77.38 

81.11 

87.96 

94.80 

101.60 

114.00 

214 96 

226.13 

285.83 

361 23 

456 67 

Cf 

OEP KS 
o 

30.5 03006.95 

33.9 3144:54 

38.4 326~L88 

43.4 3455.80 

53.5 3677.73 

"65.7 3894.7,4 

71 . 1 4071 .76 

78.2 4245.30 

91.9 4503.01 

104.6 4732.80 

128,0 4822.05 

157.9 4818.81 

184.0 4823.70 

129.4 4886.86 

134.3 5008.05 

145'.2 5153.38 

170.4 5207.80 

216.4 ~241.28 

256.1 5378.52 

322.9 

378.2 

524.6 

731.9 

1064 0 

1412.1 

2124.3 

5487.06 

5575.14 

5703.90 

5804.27 

5847.42 

5887.23 

5917.40 

N -~ 

., 
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VEAR 

1956 

1957 

1958 

1959 

1960 

1961 -

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

19,79 

1980 

1981 

VA 

686.76 

718.15 

691.28 

792·tiO 

856.11 

724.24 

758.50 

756.90 

760.91 

674 .04 

684.99 

718.97 

710.00 

756.63 

817.01 

859.00 

894.98 

900.02 

956.99 

837.91 

720.01 

756.07 

1070.65 

1135.34 

1126.52 

1.118.46 

VM 

82.893 

86.604 

83.361 

95.563 

103.227 

195.326 

220.596 

247.449 

244.859 

213.012 

216.996 

243.991 

272.800 

307.037 

331.003 

354.000 

301.393 

358.008 

355.798 

337.164 

273.002 

264.925 

3\0.672 

266.553 

275.004 

268.091-

VC 

58.967 

61.750 

59.433 

68.083 

73.524 

105.164 

104.016 

102.773 

97.914 

99.005 

83.998 

80.997 

73.000 

72.772 

89.001 

111.000 

84.998 

100.002 

129.999 

125.987 

131.001 

127.112 

85.252 

c18 • 394 

47.242 

63.758 

DATA FOR MACROECONOMETRIC MODEl OF GHANA CONT'D 

VT 

60.3561 

63.1390 

60.8224 

69.6267 

75.2881 

89.8677 

89.1149 

91.7458 

95.2956 

63.0034 

57.9989 

61.9978 

62.6000 

72.7719 

79.0007 

89.9999 

92.99801 
98.0023' 

95.9994 

87.9907 

91.0007 

90.0084 

69.5076 

57.6122 

67.9828 

62.6059 

vs 

294.989 

308.439 

296.857 

340.414 

367.618 

413.744· 

430.235 

458.876 

494.5!9 

667.637 

599.488 

587.879 

5~',800 
5~7.558 
612.706 

615.299 

603.987 

632.115 , 

665.296 

709.125 

764.006 

764.072 

632.097 

579.579 

586.112 

552.315 

GDP 

1183.97 

1238.08 

1191.75 

1366.29 

1475.76 

1528.34 

1602.46 

1657.75 

1693.50 

1716.69 

1643.47 

1693.84 

1700.20 

1796.77 

1928.72 

2029.30 

1978.36 

2088.1S 

2204.09 

2098.18 

1979.02 

2002.19 

2168.18 

2087.48 

2102.86 

2065.23 

NIIA 

400.0 

419.3 

442.0 

504.3 

554.6 

581.7 

623.0 

668." 

739.8 

598.0 

657.0 

605.0 

710.0 

916.1 

1060.0 

1104.6 

_ 1313.0 

1715.0 

2383.0 

2518.3 

3300.1 

6275.0 

lk741.0 

17022.0 

25008.0 

39028.0 

NVM 

55.90 

58.40 

61.60 

70.30 

66.87 

76.15 

.a0.96 

100.95 

107.63 

191.50 

205-.30 

233.60 ' 

_272.80 

312.32 

319.00 

338.86 

395,,00 

519.99 

632.00 

873.00 

992.50 

1346.22 

2007.00 

3348.00 

3735.40 

5296.00 

Nlle 

35.20 

37.00 

38.90 

44.40 

47.63 

52.42 

60.67 

60.10 

65.03 

81.00 

73.60 

74.00 

73.00 

75.76 

93.80 

117.95 

104.00 

131.00 

213.00 

235.60 

261.80 

422.34 

517.00 

651.00 

931.00 

1481._00 

NVT 

37.20 

39.10 

41.20 

47.00 

48.77 

55.57 

58.32 

65.71 

76.34 

66.00 

61.50 

60.00 

62.60 

79.75 

96.90 

111.96 

124;00 

127.00 

163.00 

206.00 

258.90 

330.63 

553.00 

758.00 

914.60 

1602.00 

NilS 

177. t 
186.2 

196.3 

,f24.0 

238.1 

256.2 

271.0 

312.9 

368.2 

529.9 

521.0 

531.7 

581.8 

616.8 

689.6 

827.2 

879.4 

1008.3 

1269.1 

1450.1 

1712.9 

2790.2 

5168.0 

6392.0 

10406.0 

29248.0 

~ 

NGOP 

706.q 

740.0 

780.0 

890.0 

956.0 

-1022.0 

1094.0 

120B.0 

1357.0 

1466.4 

1518.4 

1504.3-

1700.2 

2000.7 

2259.3 

2500_.5 

2815.4 

3501.2 

4660.1 

5283.0 

6526.2 

11164.4 

20986.0 

28171.0 

40995.0 

76655.0 

N ..... 
U1 



o 
DATA FOR MACROECONOMETRIC MODEL OF GHANA CONT'O 

~ 

VEAR ~ PRC PUC GFI CIN X M GDP 

1956 876.78 108.054 200.673 15.436 299.465 316.445 1183.97 

1957 954.03 115.780 192.967 -18.525 331.904 338.079 1238.08 

1958 915.42 118.866 188.333 -3.087 274.782 302.569 1191.75 

1959 1012.75 129.682 247.013 30.877 336.555 390.589 1366.29 

1960 1020.51 141.165 285.271 102.345 361.736 435.259 1475.76 

19611106.06152.966294.166 42.801405.949473.6071528.34 

1962 1037.24 166.543 265.884 71.438, 473.331 411.974 1602.46 

1963 1093.89 185.256 317.582 66.898 452.848 458.729 1657.15 

1964 1043.16 194.956 321.532 135.305 394.277 395.732 1693.50 

1965 1175.46 298.016 348.319 0.000 445.924 551.030 1716.69 

1966 1143.08 257.995 249.395 -0.300 398.292 404.992 1643.47 

1967 1341.25 260.391 175.894 0.000 339.888 423.585 1693.84 

1968 1234. la 285.300 188.800 0.000 345.500 353.500 1700.20 

1969 1353.86 270.851 210.440 16.648 326.078 381.105 1796.77 

1970 1459.41 259.902 230 802 51.800 398.404 471.604 1928.72 

1971 1483.90 282.300 262.400 39.200 414.499 452.999 2029.30 

1972 1392.27 266.694 172.696 -22.400 481.490 312.393 1978.36 

1973 1549.64 263.30& 172.304 31.001 462.911 391.009 2088.15 

1974 1721.39 269.098 278.198 29.900 403.798 498.297 2204.09 

1975 1599.93 234.975 ~43.974 23.298 346 963 350.963 2098.18 

1976 1591.61 244.402 175.101 -17.900 216.502 230.702 1979.02 

NPRC 

540.0 

596.0 

572.0 

650.0 

694.0 

804.0 

830.0 

916.0 

987.0 

1132.9 

1201 ~o 
1162.0 

1234.1 

11160.6 
1 

1664.7 

1915.7 

2095.3 

2618.5 

3580.2 

3913.4 

5216.3 

NPUC ,HGFI 

60.0 112.0 

66.0 112.0 

70.0 110.0 

78.0 154.0 

96.0 194.0 

110.0' 210.0 

122.0 184.0 

138 .0. 218 .0 

160.0 232.0 

212.0 262.2 

198.0 195.2 

225.0' 155.1 

285.3 188.8 

284.7 195.3 

'290.3 271 .4 

324.5 310.7 

354.9 244.4 

382.3 267.8 

569.3 554.5 

688.5 613.8 

799 0 640.8 

&of 

NCIN 

10.0 

-12.0 

-2.0 

20.0 

22.0 

-20.0 

-12.0 

NX 

182.0 

192.0 

220.0 

240.0 

246.0 

244.0 

240.0. 

HM 

198.0 

214.0 

190.0 

252.0 

296.0 

3215.0 

270,,0 

-8.0 234.0 290.0 

14.0 247.0 283.0 

0.0 251.1 391.8 

0.0 222.0 297.8 

0.0 261.7 299.5 

0.0 345.5 353.5 

40.6 447.2 427.7 

48.3 523.2 536.6 

42.5 443.3 536.2 

-43.5 647.8 463.5 

48.2 819.8 635.4 

53.3 956.0 1061.2 

58.5 1022.6 1013.8 

-62.0 1025.2 1093.1 

Cf 

NGDP 

706.0 

740.0 

780.0 

890.0 

956.0 

1022.0 

1094.0 

1208.0 

1357.0 

1466.4 

1518.4 

1504.3 

1700.2 

2000.7 

2259.3 

2500.$ 

2815.4 

3501.2 

4660.1 

5283.0 

6526.2 

1977 1618.65 254.324 102.910 855.780 154 114 983.592 2002.19 8638.0 1409.4 1049.0 186 0 1171.0 1289.0 11164.4 

1978 1617.11 409.365 224.652 -29.186 296.079 349.842 2168.18 17766.0 2371 0 1355.0 -227 0 1754 0 2033.0 20986.0 

1979 1631.58 417.113 156.705 -33.799 200 106 284.220 2067.46 23649.0 2691.0 1482.0 -318 0 3259 0 2792.0 28171.Ô 

1980 1499.06 470.118 160.547 

1981 1453.36 441.696 182.440 

~ 

17.668 245 429 289.983 2102.86 34232 0 4866.0 1964 0 

1.920 19~.811 207.022 2065.23 68126.0 6619 0 2603.0 

247.0 3521.0 3&35.0 40995.0 

68 0 2362.0 3123 0 76655.0 

N .-
0'\ 

.. 

1 
J 
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DATA FOR MACROECONOMETRIC MODEL OF GHANA CONT'O 
~ 

" 
, VEAR PV PTO CPIT 

1 
CPIV QV QTO 

1956 65.0 65.0 69.286 56.786 71.6 5.5 
ft; 

c 

1957 10.0 70.0 70.857 56.786 67.7 4.7 
~"-

,1958 95.0 95.0 72.571 78.929 47.2 6.1 

1959 90.0 90.0 74.429- 83.750 56.7 7.9 

1960 95.0 100.0 76.143 ~4.464 67.2 9.3 

1961 95.0 95.0 77 .429 94.286 91.5 12.5 

1962 70.0 65.0 78.857 93.036 84.7 11.5 

1963 70.0 62.5 80.286 93.929 101.9 11.8 
1964 70.0 70.0 Bl.143 94.464 106.6 14.5 

1965 70.5 70.5 82.143 - 95.714 141.7 17.0 • 

1966 59.0 40.2 83.143 101.071 119.5 14.6 

1967 70.0 55.0 81.286 103.393 149.2 16.6 

1968 70.0 ' 70.0 80.000 108.750 146.2 18.1 

1969 73.0 80.0 86.429 113.750 150.7 19.8 
0 1970 82.0 88.0 90.143 124.464 180.4 26.9 

1971 85.0 98.0 96.143 122.500 187.1 28.1 
ç;; 

1972 85.0 93.0 103.571 - 122.857 218.2 27.2 

1973 93.0 93.0 107.286 136.607 185.7 18.2 

1974 126.0 95.0 121.000 160.179 214.0 16.2 

1975 175.0 115.0 142.851 178.571 239.3 15.4 

1976 177 .0 120.0 159.429 200.179 230.8 16.9 -\ 

0 
....... 1977 198.0 130.0 195.286 255.000 242.6 14.5 'C' 1 ' 1978 250.0 150.0 196.143 288.214 305.4 16.3 

\ 1 
1979 263.0 200.0 210.857 336.071 323.4 13.3 

J N 1980 300.0 220.0 237.000 385.179 384.6 15.2 ..... .... 
'-~" 

1981 300.0 220.0 285.714 419.286 419.5 15.7 

; , 

( 
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