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Cocoa is Ghana9 greatest industry, The cocoa is mown 

and harvested by Ghanaians in the southern forest belt, 

usually on small farms of a eouple acre8 in size. Eut the 

cocoa is marketed to the Westem buyers, as in many leas- 

BeveBsped countries, by a national marketina botxrd, The 

paternalistic attituae taken by the marketing board towards 

the proclucers, whom in the past ft has usually regarded as 

i m o ~ a n t  peasants, has armseel some cmt~overay. 

Thfa paper consists of six seetima: 1) a brief history 

of the growth of Ghana8s cocoa industry, 2) an account of the 

origin and controversy of the Cocoa Marketing Board, 3) a 

discuasfon of the two oppostna viewa of the cocoa farmer, 

4) a survey of econometria studies which have been done of the 

price-reaponaiveneaa of the cocoa famer, 5 )  a new reareasion 

analysis, using data up to 1973 an6 an ABmorn price lag, to 

attempt to estimate a cocoa supply function for Ghana, and 

6) conclusions, The econometrfc results on the elasticity of 

supply wfth respect to the price paid to the proaucer should 

allow a oonclusion as to which view of the cocoa farmer appears 

Qustified, They should also allow, when use& with a previous 

estimate of the elastioity of demand, a compa~fson between what 

total export earninas actually were and what they would have 

been in a hypothetical long run equilibrium if there had been 

no Cocoa Marketing Board, 



I. The Development of Cocoa i n  Ghana 

Early attempts made i n  the nineteenth eentury t o  Introduce 

cocoa tree8 from South America t o  the Gold Coast were of no 

comercia1 significance, Rut i n  1879 a Pscaf farmer and black- 

m i  t h  named Tat e Quarahi e smuggled In seedlings from Fernando 

Po and began a small oocoa fam.  In I890 the governor of the 

Gofa Coast established the Aburi RotanBe81 Gardens and en- 

couraged the cultivation fo r  export of both cocoa and coffee, 

though he thouqht the l a t t e r  crop more promi sing. Cocoa 

farming spread rapidly due both t o  the ideal climate of the 

GOB& Coast and the enterprising nature of Akwapfm farmers i n  

t h e  Eastern region, who used aapftal  earned In the palm o i l  and 

rubber trades t o  buy plots  of forest  land and plant the new 

mop. Production l a t e r  spread t o  the Central, Ashanti, and 

Westem regions, especlaPly a f t e r  c m ~ t r u c t l o n  of a rallroad 

l i n e  t o  the port of Takoradl fn  the waat by the colcmial 

government in  the 19208s. Cocoa exports mew from 80 lbs ,  i n  

1891, t o  40,000 tons i n  1911, t o  240,000 tons i n  1929, In the 

*Golden AgeM of Gold C o a a t  a g ~ i  culture (1900-1930) oocoa 

product% on became the Colonye a majar industry, and the Gold 

Coast became the world88 major cocoa producer. After 1930, the 

development of the InUustry levelled off ,  and did not increase 

again un t i l  the 1960 's~  

 he world prioe of cocoa, which had bean r i s ing  un t i l  1929, 

f e l l  sharply d u r i n ~  the Depreaslon. In  1937 the 1 2  large 

\#astern cocoa companies, who had previously been buyfng the 

cocoa beans competftfvely from Gold Coast micldlernen, formed a 



monopaonfstic Agreement t o  se t  the  buying palce at  a low leve l  

and a l loca te  the ptxrchased crop among themselves by quota. In  

protest ,  the cocoa f a m e r s  e f fec t ive ly  withheld t h e i r  crop 

from the ma~ket from October 1937 t o  April 1938. The Br i t i sh  

qovement  came t o  the  rescue of the buyers by declaring a 

truce,  An fnveatiqation by t h e  Nowell Commission i n  1938 

concludes tha t  the  conf l ie t  was the  f a u l t  of nef ther  the  

p~oducera nor the buyers, but of the mtddlemen who aold the 

coesd t o  the buyers on the coast f o r  a higher pr ice  than they 

paid t o  the farmers i n  the producing areas. The Commission f e l t  

that  t h e  midclleman l i n k s  i n  the  marketfnq chain were Inef f ic ien t  

and ~xpPoi t a t iva .  

11. The Cocoa Marketing Boapds 

When the second World War broke out the B r i t i s h  government 

agreed t o  buy t h e  e n t i r e  Gola Caetat cocoa crop d i rec t ly ,  t o  

keep the pr ice  paid t o  the prodtrcera from f a l l i n g  when part  of 

the world market was cut off. Thia waa the  beginning of the  

s ta tu tory  monopoPies which were applied t o  most West African 

expopta by a succeasim of B r i t i s h  produce control  boards. 

I n  1944 and 1946 two Cocoa White Papers accepted the ~ ~ n c l u s i o n  

of' the Nowel1 Commission t h a t  the  pro-war marketing system had 

been unsatisfactory,  and recammended t h a t  the marketing board 

system be oontfnued a f t e r  the  war, wi th  the  exp l i c i t  goal of 

s t ab i l i z ing  the pr ice  paid t o  the  cocoa producers. 



By fixing a steady buying price i n  advance of 
the sa le  of each reasones crop the Boards w i l l  
cut the l ink between the price of coaaa i n  West 
A f ~ i o a  and t h e  day-to-day p ~ i c e  an the world 
maskat, Accordingly, i n  some seasans when world 
price8 are high, the prfoe paid t o  the producer 
w i l l  be Pass than the average realiaatfon on 
overseas sales,  The Boarda w i l l ,  on such oeca- 
s i m s ,  show a a surplus @ .  There w i l l ,  however, 
be other seasons i n  which the average world price 
i s  below the ppiee pafa t o  produos~a. On these 
accasfons the Boards w i l l  make a mloane,  which 
wf 11 be financed from the Dsurpluses@ occ~rrred i n  
yems of high world prices, The intention i s  
that  @pro f i t s@ w i l l  be u t i l i sed  primarily t o  
maintain the maximum possible s t ab i l i t y  i n  the 
price paid t o  the producer. 

The Gold Coast Cocoa Marketing Board waa aatabliaksd i n  

1947, but f~om the beginning i t s  reaord canflicte& w i t h  the 

ratima3.e upm whfeh i t  had been founded, It ccmsiatent%y 

paid. the producers l eas  than i t  obtained f a r  the cocoa on the 

world market, even a f t e r  allowing fo r  the expenaes of 

operatiema and government export duties , and thus accumulated 

Bapge reurpluaes. T h i s  trend may at f i r s t  have been partly 

unintentional an the part  of the Marketing Board, ainee i t a  

policy of Qtabflfzing producer pricesn was of l f t t l a  use a t  

a time when the world price of cocoa waa r i s ing  very rapidly 

(from 518 per ton i n  1944 t o  5395 per ton in 1954 i n  F e O , B e  

money prices) .  But the Board quickly davePoped a bureaucratic 

image of i t s e l f  as a profit-making ent i ty ,  rather  than a mere 

marketing agmt ,  The f i r a t  tima that t he  Board recorded 

a aPfght loss  fn reserves (1% of revenue i n  1948-49) because 

i t had raised the producer prf oe almost t o  the world level ,  t 

immediately reduced the produoer price again in order t o  

maintain i t  a aumplusss. 



The existence of the marketing boards in cocoa and other 

West African camaditiea was vigorously attacked in the early 

1950' 8 by P.T. E?au@p, a free-trade . eoonomlst ,2 Bauer argued 

that the British evaluation of the pre-war marketing system 

had been prejudiced against the middleman and had not appreci- 

ated the economic forms at w o ~ k ,  He further argued that 

wstabflizationbas a vague policy goal; First, it had not 

been apeaified whether stabilization was supposed t o  apply to 

producer prices, money incomes, or real incamst?. The three 

possibilities were not consistent; for example, stabilizfnq 

prhcea in a year when the crop was small would mean preventing 

them from rising, and thus would destabilize producer Pn@omes. 

Sacand, Lt had not been specified whether stabilization was 

supposed to mean constant prices or prioes maintained steady 

axong a tren8. The Cocoa White Papers made it clear that 

producer prices were to be stabilized along the long-term trend 

of world prfaes, but the Marketing Boardfs a~~umulatlon of 

surpluses proved that prices had in fact lost uontact wfth the 

trend, E3auar and F e W o  Paish proposed an alternative scheme by 

which the government coul8 stabilize produaer prices alonq the 

trendO3 In reply, Milton Frisdman pointed out that the couoa 

farmers could stabilize their incomes without government inter- 

vention, simply by saving in good years and borrowing in bad 

ones, though this would assume the existence of well-developed 
4 capital markets, 



The defense given for the existence of the Coooa Mar- 

keting Board (CMB) gradually shifted from stabilization of 

producer prices to mobilization of savings for the development 

of the cocoa industry, The CMB at first had Invested its 

aurplue revenue in British bonds, but soon it began to spena 

some of the accumulated capital on storage, transport, and 

processing faeilitiea, loans to aoeoa farmers, education, 

research, and campaigns againat the swollen shoot digease and 

capsid pests which had been taking a %great tell among the 

cocoa trees. It was argued that these projeote were for the 

long-tern benefit of the industry, and would have been beyond 

the capabilitfes of the cocoa farmers if left to themselves, 

The cocoa farmer8 did not all share this view. The 

residents of the interior uocoa-produoing pegions had 

traditionally resented the alliance of ooastal tribes and the 

British adminirtratPcm whieh ruled the oolony. This resent- 

ment, combined with the financial grievanoes of the cocoa 

farmers, was behind an unsuccessful Ashanti secessionist move- 

ment in 1954. 

During the t~ans%tion of the Gold Coast into the 

independent state of Ghana, completed in 1957, the emphasis 

furkher shifted Prom using the CMB revenues for the development 

of the emoa industry to using them f o r  the development of the 

national economy. President Kwatne Nkrumah relied heavily an 

revenue from the CMB surpluses and the cocoa duties to finance 

his sohemas for national development, culminating in the 

Seven-Year Plan of 1963-64, Nkrumah" radical approach to 



development had the support of many western economists, 

Development was thought to require divarsificatfon, industri- 

alization, and import substitution, and these in turn to 

requfre forced saving in the agricultural sector to support 

them, If the goal of stabilization was any longer d l  acussed, 

the eoneern was with stabilization of the entire economy 

(for example, by crop Iiversiff cation) or stabili zation of 

government revsnuaa, rather than stabilization of cocoa 

The opponents of the CMB ailmittel that i ts  rate of saving 

was greater than that of the cocoa farmers, but argued that the 

aystem had no advantage over a direct tariff, and that both 

means ofL financing national development weve in faat inequitable 

with respect to the cocoa farmers, many of whom were quite poor, 

The proponent8 of the CMB system argued that it was politically 

more acaeptable' to the population than a tariff, and that the 

coaoa industw was the only source of revenua available to 

finance Ghanaian dsrefopment, They also argued that the system 

was not ;Lnequltable, but an example of progressive taxation. 

The coooa farmers themselves,,,are the Firat to 
ahit that even so they are much better off than 
any of the other major occupational group8 in 
the Cold Coast, They are also fully aware of 
the fact - md so is everybody else in this 
a e u n t y  - that their high present-day income is, 
on the whole, not due to greater initiative, or 
to hasder work than the rest of the population... 
As a matter of Ogusticet between groups, they are 
therefore, on the whole, ready to accept the idea 
of a rsdiat~fbution of some of their groupe$ 
Brnonopolfatfc' earnfngs among the other nine- 
tenths of the population. 5 



The moat t e l l i ng  crit icism of the rnarketfng board system, 

a f t e r  the question of i t s  possible inequity, i s  that  the low 

price pafd t o  the  cocoa farmers would disoourage produceion. 

StagnatPcm In the industry i n  the 1950°s appeared t o  support 

this view, although the ravages of swollen shoot, especSaPPy 

in  the older Eastern pegion, were probably a more important 

cause sf the f a l l u ~ e  of praduotfm t o  expand, The proponents 

of t he  CMB argued that t he  prfoe e l a s t i c i t y  of supply was 
, 

very low: 

b]he evidence fn  existence certainly does not 
seem t o  encforse [the argument that  low producer 
prfeea r e s t r i c t   output^,.. ,;*his increase i n  the 
new regions is  the resul t  of plantings at a time 
when cmoa payments t o  farmers were 
t o  ten t%mes lower than today[195q tome eight 

The opponents of the CMB replied that  the long run e l a s t i c i t y  

was relat ively high, t h a t  I s w  prices wouPd discourage new 

planting, future output would f a l l ,  and Ghana would lose i ts  one 
*- -, 

,Y,' n **l-#.' 

source of prosperity i n  the world economy, S; 
LL&, L'X"? k.,4,3::.'& J- 

That Nkrmmah @ s eoc f a l i  st blueprint fo r  development was a ' j'::. *J*,cy - 1 -  

- * n c * \  

fa i lu re  i s  evident from Ghanae s low growth r a t e  ( In c ~ m ~ a r i s o n , ~ ~ ~ ~ ~ ~ -  , * A Z  Lw 

&~,,i  .. . &a. 

f o r  example, with the high qrowth r a t e  of the neighboring IY~'~,.~,~&+ I*" 

U.r re CE.:r $ ,.+. Ci 
Ivory coast)  and from the c r i t i c a l  s t a t e  that  the national Q,&.!\,..,:c c: 

finanoes had reached by the  tPme he was depose& i n  1966, though 

many woulel a r v e  that  these were the price of eocmomic and 

p ~ y ~ h o l o g i c a l  independence from the West. The inadequacy of 

government revenues was a l so  partly due t o  a pronounced decline 

i n  world cmsa prices i n  the l a t e  f9506s and early 19608s. 



In any case, the pol icies  of Nkmunah8s successors have 

been l e s s  controversial, The money pr%oes paia t o  the 

cocoa farmers have been raised every year since 1966 but one, 

ThPs poliey has the poPitical reason of sat isfying the 

residents of the cocoa-growing regions aa well as the eaonomic 

reason of' encauraqing investment i n  Ghanau$ most important 

industry. Ru t  the producer prfces are  st111 well below the 

world price level, and nobody any longer expeots the CMR t o  

be abolished. 

Over the l a s t  ten years, support has grown for  the 

formation of a c a ~ t e l  of the cocoa-p~sducing countries such as 

the f 972 Proposed International Cocoa Agreement. Such a ,- , 

car te l  t o  be effective wmPd require the cooperation of the j: . ,! 

' conmming countries, and i n  any case presupposes that  the cocoa 

i s  marketed by government boards such a o  the CMB, rather  than 

competitively. Indeed, i t  is l ike ly  tha t  the res t r i c t ion  of 

output oauaed by the mere existence of the marketing boards 

raisaa the W O P P ~  p ~ i C e  enough t o  ra ise  t o t a l  income (since the 

e las t io l ty  sf supply, even if' greater than zero, i s  certainly 

leers than uni ty) ,  though t h i s  has never been given as an 

o f f i c i a l  jurstffioation fo r  t h e i r  existence. 



111, Are the Cocoa Farmers Capi t a l i s t s ?  

The debate an the Cooaa Marketing Raard can be viewed 

as a debate on whether the coooa fanners are  ignorant peasants 

who need t o  be, forced t o  save and ahom how t o  develop their 

industry, or whether they could do bet ter  on t he i r  own. 

Alternatively, i t  can be viewed as a debate on whether the 
~.%,k k r w ~  ?%++A*-+ t l  

farmers w i l l  cantPnue t o  produce,regardPass of the prioe they 
,1 

recbive and thus can be used as a souroe of national revenue, 
I" , . or whether they a rc  price responsive, ?he f i r s t  question i LC> i 

d .  ' ,%.' 

concerns thefr  marginal propensity t o  save and invest, the 

second t h e i r  e las t io i ty  of supply, Both questions are  part of 

the general debate on whether peasants are  rat ional  prof f tq 

maximizing capf ta l fs ts ,  

The t radi t ional  view of the coooa famner is  that  ha i s  aa 

ignorant peasant. From the  inception of the fn8ustry, the 

Colonial Department of Agriculture attacked the cocoa  farmer^ 
'q:,!c,, a s  concerned only w i  t h  It the attainment of the maximum ~ m n t  o f ,  

fL,* r - , ? ,  

money with a minfrnum expenditure of energy, however uneconom- 

i ca l  the system*? and expressed a "dread of' a i s a s t e ~  overtaking 

the industpy through the  oareless or negligent p~aetlees em-  

ployed by natives. ~8 The Colonial governors opposed aconomia 

reatr iot ions on the  farmers only t o  avofd po l i t i ca l  discontent, 

The small government research establishment rega~ded i t s e l f  as 

partly responsible fo r  the growth of' the industry, The West 

African Cocoa Research Institutees suggested remeay to the 

swollen shoot epidemic of the 1950% was t o  cut out infected 



t rees  t o  p~event  the virus from spreacling. Widespread 

opposition among the cocoa farmers t o  the cutting out prachice 

was taken a s  evidence of t he i r  stubborn backwardness, An 

F,A,O, report on cocoa i n  I955  took the &omon view of the 

producers as nhelpless, ignorant primitive peasants.' 

That caoao production i s  an exclusively African 
enterprise i n  two chief producing areas [Ghana 
an8 ~f aerial  i s a fac t  of the most profound 
significance, This means, broadly, tha t  unless 
aided by a competent and effect ive extension 
servioe produatfon i s  boun8 t o  be deficient in  
f ~ e x i b i f i t ~  t o  adapt i t sa l f  t o  new clrcumstsnces, 
which 8cmand new techniquaa and sc ien t i f i c  know- 
ledge and practhae, Produotion i s  not a rational 
system of resource management, but a kind of 
continuous strip-mining. The Ofarmere does l i t t l e  
work on the t rees and has a s  yet  no conception of 
the connection betwee the outlay of ef for t  an8 
the crop he harvasts. "9 

The cocoa farmers themselves objeoted t o  the view held of 

them by the Colonial Department of Agrfculture. 

My conviction i s  t h a t  the coeoa farmer, apeakin~ 
with all due respect8 t o  a l l  responsible people 
who hold a contrary oplnian, i a  not e i l t y  of 
being so lazy and so careless doina things that  
he  does not care whether he earns h i s  livelfhood 
o r  not. I desire t o  take t h i s  opportunity of 
reoording most emphatically our deepest reaent- 
ment a t  the idea which seems t o  prevail i n  
oertain quarters that  the native farmer i s ,  and 
can be, eontent with any p r i m  that  i s  offered 
him fo r  hie comadfty. fO 

The in te l lec tual  defense of t he  cocoa farmer as an 8teconomio 

manu o r i ~ i n a t e d  in  two souraea, in  addition t o  attacks on the 

CMR by writers l i k e  Bauer. The f i r s t  consisted of anthropolog- 

i c a l  an& his tor ica l  work on the cocoa farmers of Southern Ghana 

which was done by Polly H i l l  and other economists, The second 

consisted of a t a t i r t i e a l  attempts t o  demonstrate that  the price 

e las t i c i ty  of supply was re la t ive ly  high. 



Polly H i l l ,  w i th  the a id  of P a d  ownership data collactea 

i n  the swollen shoot oampaign, investigated the circumstances 

under whioh the coooa inaurstry had f i r s t  developed i n  Southern 

Ghana a t  the beghnning of the century. She found that the 

orfginal farms were established sn forest  land purchased by 

farmers who migrated westward from the Akwapim Ridqe, and that  

i t  war the i r  in t fa t ive  which was ~esponsible  fo r  the phenomenal 

growth of the industry. She expl ic i t ly  described the cocoa 

farmers a s  8capitalists"d attacked t h e  ufqnorant peasantH 

view. 

M a n y  present-day writers take fo r  granted that  
the so-called %ma81 peasantsQ who produce the 
food and export crops are  invariably, In cer- 
t a fn  broad and important arensas, oineffic5.gntoee. 
In my opinion the migrant cocoa-farmera of South- 
e m  Ghana, with whom P am here conoernad, were 
rea l  economic fnnovatora: people who bent t he i r  
energies and fntell iaence t o  the business of 
cocoa-faminq with supreme auocess, f f 

Steven Hymer has followed Hil18s approach. In r e ~ a r d  t o  

the ~superf or know-hown of the  Colmi a1 admini s t rat ion,  Hymer 

and R.H. Green have argued that ,  while the cocoa farmers aoted 

with eeonomi a rat ional i ty ,  vaed proven techniqtxes sf product f on, 

and planned fo r  the future, the Depa~tment of Agr i cu l t~~re  

deniqrated an& discouraged the i r  e f for ts ,  supportecl measurers 

fo r  quality emt ro l  and crop d i v e r ~ i f f c a t f o n  when they were not 

economfoally p ~ a c t i c a l ,  and were unable t o  suggest effective 

remedies fo r  the swollen shoot and capsid menaces. "In terms 

both of ecmomic r a t  ionalf t y  and calculation. . .the Gold Coast 

cocoa farmera.,,ha& s imi f i can t ly  bet ter  records than the Gold 

Coast Department of AgrPuultureM fn  the period before World 



war 11.12 

~ f l l  ~ives tan reasons for considering the farmers whom 
-- 

she has studied capftali sts: 1 ) they participated as buyers 

in a land market, 2)  they regard cocoa as a business, 3) they 

pursue it em a farae scale, 4) they have a comer&ial attitude 

towards land, as shown by their forrnatfon of companies t o  buy 

plots which the rnernbe~s then split into stripe proportionate 

to their cash contributions, 5 )  they are not hampered, as 

claimed, by demands of their extended families (abusuas), 

6) they save, first to buy the land, then by keeping it fallow 

for ruture use, 7) family leaders branch out and supervisa the 

farming of multiple holdings, 8) they take a long vi ew, 

reinvest profits in land, and plant on the land in response to 

high prices, 9) they continue to regar8 themselves as migrants, 

with their business in the forest8 and their home roots PIn the 

Akwapfrn Ridge, and 10) they did not rely on the Cslonfal 

admini stratian to invest in tranapartatim projaats, but can- 

tracted and financed on their own three bridges across the 

rfver Densu. 

The cocoa farmers do not meet the rigorous economlc 

definition sf rational competitive profit-maximizers. They do 

participate aotlvely in a cornmodity market, and at an earlier 
- - * 

period participated in a land ma~ket . But the frequent trans- J- % I . . *  

, " i T ' . , , . ' ' i i  

far of land ownership ended long a ~ o .  None of the markets, . 
inclt~ding especially the less-developed labor and uapital 

markets, has aver been unfvarsal in acope or perfectly compet- 

itive in structure. aurthermore, it is undeniable that 



Western technology, research, capital, and economies of male 

can be of benefit to the cocoa industry, as has been demon- 

strate& by spraying campaiqna aqainst capsid pests and v i r a l  

infections in the 1950Bs and f960ss, 

Neve~theless, insofar as the cmoa farmers praduae an 

export mop which oriffinally required an innovative response 

to eemom%c oppo~tunity to astabliah, and which still requires 

a high pate of' saving and investment to plant, they do appear 

to be aotive in a manetfee& economy and to plan for the future, 

in asoarpg~risan with most farmers througho~~t the leas-clevelopecl I.,,: ;> I 14th 

i world. (And without such cmprisons, the debate on whether 
f -7 

peamints ape rational profit-maximizers or capitafists can / ,* 

become semantic and tautoloqfoal,) But we should examine the 

ecmomet~ic avidmce sn their elasticity of supply before we 

aeoept wholeheartsdly Hf3.1ms concluatm "hat the Ghanaian 

miqpant ~ s e o a o Z ~ e r  has shown himself to be remarkably re- 

spmsEve to economic incentives, pernarkably daaicated (within 

the framework sf' aocaa-farming) to the pursuit of economic 

end.ul3 

IV, Eaonomatric Estimataa sf Elasticity 
. "i 

The short -Fun prf ce-reeponsireness of the eupply of 8 ~ ,  r 3 ~ j i  . q L s l , ,  

csesa is generally admitted to be vepy - Isw. Thorrgh cuprant 

prices may have some effect on harvesting and processina 

efforts, same obse~vors have argued that price has always 

been abora short run marqfnaf cost. Prices are thought to 



have the i r  major effect  on new planting of t rees  (usualPy on 

land whiah has bean purchased long before), ef ther  by 

influencing expectations of f u t t ~ r e  prices, or by supplyfng 

capi tal  fo r  current investment. 

Ear ly  attempts t o  demonstrate the long run price- 

responahreness of the supply of cocoa were limited t o  informal 

observations that  the trend In production appeared t o  be 

roughly correlated wi th  the prices paid t o  the producers wi th  

a lag fo r  the time it takes the aocoa t rees  t o  mature. The 

problem wi th  a l l  s t a t i s t i c a l  inreatiffations of the  long m n  

e l a s t i c i t y  of supply fs that  no data on new coma p l an t iws  

exis t  in  Ghana, so m e  must re ly  on output data. Trees 

planted i n  response t o  an Increase i n  prices worulcl begin to 

bear cacoa poU8 7 t o  10 years l a t e s ,  reach t h e i r  peak a f t e r  

16 t o  20 years, and keep produoing anywhere from 25 t o  40 years, 

Thus producer priues, even when laggedg can be correlated t o  

output only approxfmcately. 

Bauar and B a s .  Yamey circllmventea the problem of the lags 

i n  demonstrating the price-responsiveness of the farmers .I4 - 
They showed tha t  Nigerian cocoa farmers had made the extra \ L C  

ef for t  (ohfefly fermenting the beans suff icient ly)  t o  produce 

cocoa i n  the hPgher qrades i n  sharp response t o  large price 

d%fferent la ls  offered by the Nigerian marketing board for 

different  grades. 

The first eoonornetrfc supply study was done by Peter Ady, 

who ran a regression of output, using a s  the only independent 

variable deflated prices lagged nine years35 She used a double 

loq f o m l a t i o n  t o  obtain an e l a s t i c i t y  of .36 and an R* of 



.69, When she uaed Fi rs t  differences t o  comect f o r  auto- 

correlation, she obtained an e l a s t i c i t y  of ,&3 and an of 

.47, There are  sme problems with t h e  speaffication of her 

model (part icular ly her ef for t  t o  f i na  a short pun supply 

relationship),  and the data were drawn only from the years 

1930 t o  1940. 

Robert S ternus  more thorough study, covering a variety 

of d i f f a ~ e n t  cocoa-p~oducing countries and time perfods, 

conceptually sepapates the supply-response process in to  the 

long n;m p l a n t f n ~  step a d  the short run harvesting step. 

In the i i p s t  step, the yearly acreage planted i s  assumed t o  

be a function of recent real prices, This model i s  tested 

successfuPly fo r  pre-war Nfgerla, where data on acreage 

planted are available, using five-year moving averages, In 

the second step, the yearly change i n  acreage harvested i s  

assumed t o  be a function of the current p ~ f  ce, Thf s model Pa 

tested successfully fo r  Ghana i n  the f930Rs, S tem then 

assumes tha t  the planted seedlings join the permanent stwk 

of bearing t rees  eight years l a t e r ,  a d  thus combines the two 

moaels into h i s  basic equation: A Y t  = bo + blPt,* + b2APt. 

His resu l t s  are poor for al l  eot~ntr ies  and time periods, His 

highest R ~ ,  fo r  Ghana in the crop years from 1919-20 t o  1963- 

64, i s  .I?. Stern's attempt t o  f ind a positive price elas t fu i ty  

oannot be termed successful, 



Probably the most careful econometric stuay of the supply 

of cocoa in Ghana is the  thesis of Werrill Bateman, Bateman 

estimates separate supply functions for each of the five cocoa- 

growing regions of Ghana (Volta, Eastern, Central, Western, and 

Ashanti, with Ashanti subdivided further), on the grounds ~f 

different soil conditims and agronomic histories in each 

region, His model, like Sternss (but unlike Adyss), uses 

chanaes in output for the dependent variable; he assumes that 

prices inflnence planting and that planting determines the 

change in the stock of bearfng trees whfch Pn turn influences 

the change in output, He concludes from experimentfng with 

the data that the yield of cocoa trees attains a first plateau 

after 8 years and its peak after 12 years; thus prices lagged 

8 years and 12 years are two of his Independent variables, 

This model would be literally correct only if the stocsk 

of cocoa trees 1s not subject to depreciatfon, imem if the 

yield does not decline after 12 years but remains at its peak 

level.. Thier sfmplffication may be more realistie than the 

opposite ext~eme, implieit in Ady8a model, which fs to assume 

that the cocoa trees bear fruit during soma year such as the 

ninth and auring no others, so that output is a function only 

of price lagged 9 years, Rut the true pattern sf yield con- 

sists of a gradual Increase in yield to the peak, followed by 

a gradual decline until the tree stops producing altogether, 

(Figure 1 shows the yield patterns implicit in various models, 

and those suggested by aqrfoultural experts to represent 

reality,) 
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The effec ts  of swollen shoot and capsids tend t o  truncate the 

yIe18 pattern, The fac t  that  plantinas have increased over 

time w i l l  similarly tend t o  skew the pattern forward; t rees  

plantea re la t ive ly  reoently w i l l  ba more important than those 

planted 20 t o  40 years ago, The best model fo r  a supply 

equation would p~obably be a povomial dis tr ibuted lag  

covering a11 the most important years, rather  than just one 

or two. There i s  no need t o  use ffrst dPfferences In output, 

which i n  any case do not qive a t rue classical  supply equation 

(expressing quantity as a function of pr ice) ,  

T3ateman6s other variables besldes deflated cocoa prices 

lagsad 8 and I2 years include deflated coffee prioes lagged 

8 and 12 years, since coffee i s  believed t o  be an important 

al ternat ive crop, He a l so  uses local  ra in fa l l  (expressed i n  

first differenoes, since t h e  depenaent variable i s  expressed 

i n  first differences) , Rainfall during the growing season 

(Maroh t o  ~eptember) is  necessary for a good crop, but too much 

humiclity stimulates the black pod vims, which can destroy the 

crop. Experimenting t o  get the best f i t ,  Rateman eancludes 

that  ra in  i n  the spring helps the crop, while ra in  i n  the l a t e  

summer hurts i t  through black pod. The exact months used vary 

from region t o  region. He a l so  t r i ed  prices lagged one year 

t o  t e s t  for  short run price e las t i c i ty ,  ( A l l  variables are  

laage4 an extra year because the  orop i s  iclentified by the year 

it  i s  sold on the world market, even though most of the har- 

vestfna is com~leted In the ~ r c v i o ~ r s  f a l l , )  B u t  t h i s  variable, 

and others such as Output lagged one year, were dropped from 

t h e  model when t hey  did not appear simificant .  



Rateman t r i e s  d i f fe rent  variables and functianal forms f o r  

each r e ~ i m ,  and comes up wi th  several hetero~eneoue eupply 

funot ims ,  a11 bat one of whfch ape highly s i r n i f i c m t .  The 

cocoa prfce coeif icfenta  a r e  s ignif icant  i n  most of the eqtacn- 

t fons  wi th  e l a s t i c i t i e s  from .I2 t o  .47 f o r  the %year lag, 

and e l a s t f c i t i c s  from ,25 t o  .40 for the 12-year lac .  I f  

the  e l a a t f c l t i e s  a r e  weiehte8 by regional or~tput and aggrejrated 

(prPcc e f fec t s  should be agnreaable even i f  one accepts 

Ratemants ar~fument tha t  the  whole regional supply equations a r e  

n o t ) ,  m e  obtains a national  stmppky e l a s t i c i t y  of .28 f o r  the  

8-year l a g  and .32 f o r  the  12-year lag,  Batamanas separate sup- 

p l y  functions a r e  unwieldly f o r  prac t ica l  t ~ s s ,  though h i s  f i n a l  

oonclusian f l a o n c e ~ s  the f o l l y  of t r y f n ~  t o  estimate an 

aggreaate cocoa supply function f o r  the e n t i r e  fores t  zone of 

Ghana. 81 6 

The praat ioal  use t o  which Ratemanes thes i s  puts his 

st~pply oquat f cms involves some m i  eleadfng economic reason1 nq. 

Pn order t o  compute what cocoa pr ices  and incomes would have 

been d u ~ f n g  the post-war period i n  the absence of the CMB, he 

assumas t h a t  the pro8!acers woul8 have been paid the P.O.R. 

prfee which actual ly  prevailed, minus the necessapy customs 

duty and expenses of operations paid by the CMB, Then, 

An ad usted productim, se r i e s  f o r  the period 
1954- d 2 was obtained by inser t ing  the new 
produoer pr ice  se r i e s  i n t o  the estimated sup- 
ply funct i  ons. The r e s u l t s  suggested t h a t  
productf on would have exceeded 800,000 tons 
i n  1962 i n  contrast  t o  aotual  output of' 
s l igh t ly  more than 400,000, On the other hand, 
estimates of eocoa pr ice  demand e l a s t i c i t i e s  
f o r  the  major cocoa consumers indicated tha t  



the pr ice  of coeoa would have f a l l e n  drast ic-  
ally i f  the addit ional  production had been 
cmsumea. The f i n a l  c a l c ~ r l a t  i cms indicated 
tha t  Ghanaian proceeds from cocoa would have 
f a l l e n  t o  zero by the  l a t e  1 9 5 0 ~ s . 1 7  

Sateman cancl~xdes on t h f s  basis  t h a t ,  m e  would have t o  admit 

tha t  i t  was somwhat f a r t ~ ~ i t o t ~ s  tha t  the  Cocoa Marketing B o a r d ,  

r e~a r&Pesa  of the reason, kept producer pr ices  as low a s  they 

did durinq the 1 9 5 0 8 s .  nl8 

The result i s  misleadins i n  tha t  i t  is based on an over- 

simplified cobweb model. Rather than finding a lonq run 

equilibrium by solving the afmultanecms demand and supply 

equations, Rateman i n  e f f e c t  plugs the given abnormally high 

prskttpcar pr ice  i n t o  the  supply equation, and then plugs the 

resul tant  abnormally high output hnto the demand equation t o  

obtain a zero pr ice ,  This  reasoning would require  the follow- 

i n c  aserumptians: I ) the  CNR i s  suddenly removed i n  1946 and 

the produeor pr ice  is rafsed a l l  at once t o  t h e  currently 

prevaflfng world pr ice ,  despite the f a c t  t h a t  i t  i s  well above 

lons  m n  eqtahlibriun, 2) the cocoa farmers aot  blindly on t h a t  

abnormally high price,  wi th  no regard e i t h e r  t o  t h e  lower 

producer prioas of the  past o r  pr ices  preaicted f o r  the  future, 

3) they are able t o  double t h e i r  output in a short  period of 

t fme, wf thout exhausting the ssrrpply of avai lable  fac tors  of 

production or bid din^ up t h e i r  prioes, 4) even cluring the time 

tha t  the thousands of acres of new t r e a s  a r e  grow in^, the world 

cocoa market does not discount the fu ture  value of cocoa on the 

basts of crop predictions,  and the farmers omt inue  t o  plant 

new t r e e s  r igh t  up t o  the time tha t  the t f d a l  wave breaks, and 



5 )  when the trees rnat~rre, the  farmers continue t o  harvest and 

process the cocoa beans, even thou& t h e i r  pr ice  has actual ly  

f a l l e n  t o  zero, 

Saternan's analysis could be used t o  armre t h a t  i f  the  CFR 

were t o  be removed, t h e  producer pr ice  should not be raiscrP 

t o  the market p r i m  i n  one jump, Sut the conclusion tha t  the 

price  would f a l l  t o  zero asarxmes t h a t  the estimated e l a s t i e i t f a s  

apply over ~ l n r e a l i s t f  ca l ly  l a r ~ e  ranges and tha t   rice colxld 

f a l l  below short run marafnal cost.  I n  any case, the analysis 

should not be ~assc? t o  armla t h a t  the  exf ertence of the CMB was 

V o r t n i t m s M ,  One should mly reach an evaluation of the 

income affects 'of  t he  Board a f t e r  f inding the long m n  

aqepi l ib~l~~rn which wwla have prevailed i n  the absence of the 

CMB, phc pr ice  under t h i s  eq~xielibrium w o ~ ~ l d  necessari ly be 

Power than the prevf orts world prf ce but higher tha t  the prevf ous 

prodiuce~ price. P roUi~~er  Income co113.d only ao np. One could 

apme tha t  14" t o t a l  income, qiven by o?~tpxt  times price,  i s  

lower i n  the absence of the  CMR (wi th  the h i ~ h e r  output but  

lower worf(1 p r i c e ) ,  then the  existence sf the CMR i s  beneffcfal 

t o  Ghana as a whole, even i f  detrimental t o  the cocoa farmers, 

Thfs would i n  f a c t  be the case aiven the demand and supply 

e l a s t f c i t y  estimates t h a t  Bateman uses, since both a r e  l e s s  than 

unity,  but it  i s  not the arm~rnont tha t  he  aives. 

In the ten years t h a t  hare elapsed since the studies of 

storm and Bateman, surpriainftly, few new econometrfe studies of 

the supply of cocoa have appeared. 



S.A. On1 recently did  one such study fo r  cocoa in  Western 

Nigeria, taking advantage of data fo r  acreaae farmed and 

quantity of chemical spraying, which I s  not available in  Ghana. --- 
Hfa dependent variable i s  output (rather  than chanaes in  outptrt) 

and h i s  inaependent variables are currant price ( t o  t e s t  for 

short mln price-responsiveness), acreaqe ( the  data was obtained 

from swollen shoot surveys), r a in fa l l  (April t o  October- of the 

crop year), humfafty (In the same period), an index of ohemleal 

sp~ayina ,  a t ~ e n d  tern (as  a proxy f o r  technical proqress i n  

combattfna diseases) and laqged o~~tpr l t  ( as  a proxy fo r  the 

stack of wealth avaflable t o  cocoa farmers for  new Investment). 

A 1 1  va~ iab l ea  ape highly ~ i g n i f i c a n t  anB of the expected signs, 

even when he aqg~sgates  the data f a r  the ent i re  region. H e  

obtains a s h a ~ t  m n  price e l a s t i c i t y  of .08, a Pang run e las t i -  

c i t y  of .49, and an R* of .98. The success of Onits resul ts  i s  

'Largely dge t o  h i s  data on acreage. 



V, A New Econometric MsdeP of Supply 

My eccmometric analysis inclixdes da ta  on coooa proiiuati em 

Pn G h a n a  up t o  1973. I decided, as Bateman CPld, t o  begin w i t h  

l9b6, thus avoiding: the e f fec t s  of World War 11. Data on gome 

of the variables a r e  not avaf fab le  before the War i f  one 

allows f o r  the  necessapy lags. Simple reqressions of output 

an price,  uainq output fima~cs back t o  1921 and pr ice  f ipares  

back to 1909, ~ i v e  less sa t i s fac tory  r e s u l t s  than t h e  postwar 

renrass ima,  blxt are d l  sctrssecl below, 

For reasons mentimed above, I usad ontput as the clepend- 

ent  variable,  (Re~rossians usinq changes in output as the 

dependent variable were t r i e d ,  but were l e s s  successful.) 

Autooorrelatian of the  e r ro r s  was not a serious problem. Mast 

of the Durbin-Watson s t a t i s t i c s  ware close t o  2,00, This  is 

consistent  with the h i  ah varf a b i l i t y  that characterizes the 

prod~xction of cocoa from year t o  year, 

Simultaneity from the existence of a demand equation was 

not a problem f o r  three reasons. I )  The producer pr ica  i s  the 

relevant variable f o r  the  supply equation, while world clemand 

determines only the p.O.S, pr iee  received by the CMB, and the  

two pr ices  a r e  independent, mhe price  which the CMS decides 

t o  pay t s t h e  producers may be influenced by t h e  pr ice  it 

recefvcd on the world market i n  t h e  preceding year, but these 

prfces  a r e  correlated only weakly with the current world price,  

(*he ae r i a l  correla t ion of world pr ices  in my data was only ,'?I,) 



2) In any case, the prices operate an supply wi th  a planting 

laa of a t  lqast  eight years, by which time the price has 

chanaea esmbletely. Even t h e  short muz effeate  of price on 

harvestfnq and processing e f fo r t s  operate wi th  a one-year laa 

since there i s  some delay between the time the coma i s  

b r o ~ t ~ h t  t o  regional bnyinp; etationa and the time that t h e  CMB 

s e l l s  i t  an the world market (often in  the follow in^ calendar 

year). 3)  A s  a8ditimaf Insurance, Ghana is  only one of many 

cocoa proclucers. Ghana cannot assume that the world pffce i s  

given, since f t a  pradrmcticm i s  such a large propoption of the 

worldts (currently 1/31. Rut i f  t he  world e l a s t i c i t y  of demand 

is about *&,I9 then the e l a s t i a i t y  facing Ghana i s  about 1 .2 ,  

wPlfc91 means t ha t  demand effec ts  are  at l eas t  not primary, ('?he 

CPYR may sngaqe i n  sane s p % c u l a t i ~  t o  try t o  get the best 

possible price on the international mapket, but far the most 

part it aoes not exploit monopoly power i n  se l l ing  i t s  crop,) 

As In previous atudies, the prices used were the prfces 

paid t o  the pracluoers i n  pounds sterling: per lane ton, deflated 

by an index of Import prices (1950-52=100), The distr ibuted 

lag  stmmture used fo r  prices was the Almon poPynomiaP laa. 

Preliminary t e s t s ,  using lags over the ent i re  s?anqe from the 

preceding period t o  25 periods back, c~nfirmea the expected 

pattern (Qfaure 1, page 18): a s i ~ ~ i f i c a n t  posit ive effect  

in t-1 and also t -2 ( ref lec t ing  the short run e l a s t f c l t y ) ,  no 

significant effects  from t-3 t o  t-7 or t-8 (the coefficients 

actually came out negative i n  t h i s  range), and then significant 

positive ef fec ts  which begin around t-8 (when the cocoa t rees  



ffrst bear f p u i t ) ,  reach the i r  peak a t  t-12 or  t-13 (when they 

mature) and decline un t i l  they beoome fns imiffcant ly  different 

from zero around t-16. Henceforth only prices i n  t-1 and the 

ranEe Prom t-8 t o  t-16 were used, vhc degrees of freedom in  

the A l m a  polynomial were kept t o  three, t o  avoid excessive 

f lcu~ve-f i t t ingn (except f a r  the preliminary 25 year polynomfal, 

which had f ive  deqrees and no zero res t r ic t ions) .  

Coffee prioes wore used a s  one Independent variable. It 

i s  psstulatecl t h a t  high coffee prices divert  meources from 

the planting of cocoa, New York spot prices were used, as par 

Eatemavres suggestion that  the prevalenoc of smugglfng of coffee 

through the neighboring Ivory Coast and Togo made the world 

price more relevant than the Ghana P,O,R, price, Tho coffee 

prices, expressed in Tf,S. cents per pound, were deflated by the 

same import price index. Laas i n  the range Prom t-8 t o  t-16, 

Pike those used fo r  cocoa, were used fo r  the coffee prices, 

Rainfall was an important independent varfable. 

Agrfeultural experts agree that  the seasonal d i s t r ib t~ t fan  

of rainfall, for  example how much occurs in the March-September 

growing season, i s  cmmcfal, but i t  i s  not clear" precisely what 

the ef fec ts  are ,  I ffrst followed Batemanes theory that rain- 

f a l l  i n  the March-May period has a positive ef fec t  an& ra in fa l l  

fn the ~uly-August period has a negative effect  (by stfmuPtating 

black pad), but the resu l t s  showed negative coefficients f o r  

both variables, I therefore used instead a single variable for 

the en t i re  Maroh-September season: average monthly ra in fa l l  

measured i n  inches a t  Kumasi, P also followed the suggestion 



of experts that rainfall in a certain middle range is optimal, 

by transforming the rafnfall figures into absolute deviations 

from their mean of 5,098 inches. As expected, deviations in 

either dE~ectPen herd a neqatfve effect in a l l  regressions 

(the coefficient estimates were between -1 5.74 and -17,94) and 

this form was more significant than the others (the t-statistics 

were between -2.3b and -2,921, Results are shown In Table I, 

Another Independent varfable trfed was output lagged one 

perio8, under a variety of possible hypotheses, If the model 

used by Stern and Bateman, whepeby prices influence the chanae 

in output, is cor~ect, then one would expect the coefficient 

of Paaged output in my equations to be l,O, Rut the coefficient 

was about half of that (e,& .52 in equation 2), when eignifi* 

cant. In the full polynomial priae lag mfiel, lagged output 

lost its signifiamce (indicating that I t s  previous effect was 

probably as a proxy for other variables), and so was dropped 

from the ffnal regress% m s .  

Finally, a trend term was included to measure technologi- 

cal progress against disease, or any other factor that may 

have operated over time, The coefficient came out pos~tlve 

(3.48 in equation I) when slgnlfioant, indicatina a secular 

yearly increase in production, But,the trend tern lost its 

signifiaance in the ftxP1 modell, as lagged output did, and so 

was dropped from the final remessions, 

The short run price variable came out signifioant in some 

rcgresniom, such as eqtxation 2. The ooeffleient of .62 gives 

an elasticity of .21 when evaluated at the means, However the 
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variable was not significant i n  the f u l l  model, 

Simple 8 and 1 2  year lags were t r i e d  fo r  cocoa and coffee 

prioes as Pn Batemanss model. A l l  signs oame out as expected, 

but the 8 year lags were not significant. Alone, the 12 year 

lag  fo r  eaooa worked quite w e l l  (equations 1, 2 and 3), 

Equation 3 i s  typfcal; the coefficient of 1,16 gives an 

e las t fe i ty  of .34 when evaluated a t  the means. The 1 2  year 

lag  fo r  coffee (equation 3) narrowly missed being signlffcant 

a t  the 95% level,  I t s  soefficfent of -1,52 gives a crass 

elasticity of -.21 a t  the means. The R ~ @ S  f o r  these models 

w f t h  I2 reap Baus arc a11 around .84, 

The APman Paas for cocoa and coffee prices give bet ter  

f i t  8 ( equations * and 5 )  8 R~ fi s around .90. ?he cocoa polynomial 

reached f t s  peak at t-14 withacoeff iciant  of .57, giving an 

e las t fof ty  of .16, (Th i s  number should be interpreted as the 

e l a s t i c i t y  f a r  period t-14, holding c m s t m t  for the other 

perfads.) The sum of the lag  coefffcients was 2,87, giving 

an elaestioity fo r  the ent i re  range Pram t-8 t o  t-16 of .82, 

The coffee polynomial reached f t s  peak a t  t-15 with a ooeffi- 

eient of -1.04, giving a 14-year cross e l a s t i c i t y  of .I&, 

The sum of the l ag  coefficients was -1.92, giving an e l a s t i c i t y  

fo r  the ent i re  Pange of ,26, 

An al ternat ive t o  the linear model used thus far ,  i s  the 

multiplfcstive or double-lag fomulatfon, The multfpfioative 

model l a  part icular ly appropriate if the only fnaependmt 

variables are  prfces and ra in fa l l ,  since one could argue tha t  

t he  former determine acreage i n  bearing and the l a t t e r  



detercmfnes y ie la  per acre, TTsing t h i s  formulation gives 

similar resul ts  as the l inear  model (eqtxatian 6 ) .  m he cocoa 

polynomial ~eaohes  a peak e las t io i ty  of .I8 i n  period t- lb 

and has an overall e las t fc f ty  of .98. The coffee polynomial 

reaches a peak e l a s t i c i t y  of -.20 i n  t-14 and has an ove~a l f  

e l a s t i c i t y  of-,98. The fact  that  the price eaofficiemts are  

inverses au~gee t s  t h a t  perhaps the r a t i o  of the two prices 

should be used as a sfnqle variable. Thfs Pamulation i s  

reasonable on a p r i a r i  grounds; the r a t i o  represents re la t ive  

prfce expectations fn  the farmersB deeiafon whether t o  plant 

cocoa. The best supply equation may be of the form: 

Q - 5.11 (R~IN)-'~" (coc/coF)*~~, 

where COC/"COF represent8 the r a t fo  of aocoa prices t o  coffee 

prfces (they need no longer be deflated) over the period 8-16 

yeam ea~lfs~, and RAIN s t i l l  represents deviations from the 

moan ra in fa l l ,  

To estimate an e l a s t i c i t y  over the perf& since 1925,  i t  

was neaessaq t o  drop the coffee and painfal l  variables, and 

t o  add dummy varfables fo r  the war of 1939-45 and the coeoa 

holdup of 1937-38. In  t h e  resu l t s  (equations 7 and 8 ) ,  the 

dummy variables had l i t t l e  significance, but coeoa prices 

retained enough explanatory value t o  g i v e  a goad f i t ,  Pn the 

l inear  model, the polynomial reaehed i t s  peak e l a s t i c i t y  of 

.O4 at t-12 and had an overall elasti0it;y of .25, The 132 was 

,75. In the double-log model, the po~ynomiaf reached f t s  

peak e l a s t f c i t y  of ,39 a t  t-10 m d  had an overall e l a s t i c i t y  

of 9.43.   he ~2 was e93e It appears tha t  the  multiplicative 

model f i t s  the data be t te r  than the l inear model. 



We oarr reach the f ollowfng cunclusians about the price 

elasticity of supply of cocoa in Ghana, The short run 

elasticity, with respect to Pt-1, may be about .21, although 

the effect ie not certain, The peak long run elasticity wfth 

respect to Pt-14 alone (holding constant f o r  the other periods) 

is about , f 6 .  The straight long mxn ePastfcity with respeot 

to Pt-12 (and the adjoinfng periods, to the extent that they 

are correlated wfth Pt-12) is about ,34, The long run elasti- 

city wfth respect to the prfces En the periods between t-8 and 

t-16 cansidered together is about .82. 

The third figure (.34) can be compared to Adyss figures 

of .36 and ,43, BatemanB8 figures which average .32, and Oni6s 

Nigerf an figure of .49, Even if one aoes not accept the 

precise acouracy of the elasticity estfmates, the hypothesis 

that the oocoa producers respond to prices is clearly validated. 

This conclusion has two impPfeatlons for the analysis of 

the producers and their relationship with the Coooa Marketing 

~ o m d ,  The first is that the cocoa farmers, even if they are 

not profit-maxfmizing capitalfsts, are sensftive to ecmomia 

incentives and inclined to invest in the future, The secondtis 

that the CMB% polioy of paying t he  producers a price Power 

than the market level restricts output, 

A rough calculation of what the market equilibrium would 

have been fn the absence of the CMR can be made, The aim is 

similar to that in BatemanRs exercise, except that a long run 



equilibrium i s  sought, r a t h e r  than a oobweb pa th ,  Average 

f igu res  for the  1946.1973 per lad were nsed. The demand 

e l a s t i c i t y  est imate used was P, Helmut!!!? f i gu re  of -.407 

(which is i n  the  middle of t h e  range of various est imates of 

world c l a a t f c i t y  which have been made), divided by Ghariat8 

shape of world eocoa production t o  arrive at an est imate of" 

the demand e l a s t i c i t y  faafka Ghana, This number, -1.221, was 

assumed t o  be the are e l a s  ~ t y  of demand, while .82 was 

assumed t o  be the  arc e l a s t i c i t y  of supply i n  a Img-run 

equilibrium, 

I s u b t ~ a o t e d  the CMBOo expenses and oustanas duty per 

u n i t  of eocoa exports from t h e  prfce  ac tua l ly  obtained by the 

CMB on t he  world market, t o  obtetfn an "adjusted producer pr ics ,n  

i , e ,  t h e  ac tua l  producer p i c e  p lus  the CMR surplus  (see 

Figure 2) .  The demand r e l a t i a n  assumed i s  t h a t  the peraentage 

change from the  actual average ontput (322,210 tons)  t o  

equilibrium output (Q*), dfvided by t he  percentage change from 
)+A , 

the "adjusted producer pricen (161.4 %/tan).  i s  equal t o  t h e  : 
demand e l a s t i o f t y  -1,221, The supply r e l a t i o n  assumed f a  t h a t  

t he  percentage ohange from ac tua l  output (322,210 tons)  t o  

equilibrium output (Q*), divided by t h e  percentage change from 

ac tua l  average producer prfce lagaed 8-16 years (95.0 %/ton)  

t o  t h e  e q u i l f b r i ~ m  p r i ce  (P"), i s  equal t o  the  supply elasti-. 

c i t y  ,82. The values of P* and Q* which satf sfy the  two . 

simultaneous equations ape P* = f 25,7 %/tan anb Q* = 405,900 

tons. Table 2 shows the appropriate p r ices  and revenues t h a t  



Csmputatf ons (nsing 1946-1 973 averages) 

f aaaed producer pr im 95.0 %/ton 
Accra F.O.B. prfce  241.4 &/ton 
CMR expenses dut 80,O %/ton 
adjusted producer :rice ibflri %/ ton  
actual output 322,2 OBOtons 

demand ref at f on 

supply rslatlon 4wo' P*- 9 ,O = .82 

Tabla 2 
Obse~ved Avopages Hypothetical Equilfbrium 

Prfce (&/ton) Revenue (0005) Price (&/ton) Revenue (000B) 
Producers 1 0 9 ~ 4  35F2&7 f 25.7 52,022 
C I ~ B  expenses 8 O e 0  
and duty 

CMB S U P D ~ U ~  

Total P ,O,B ,  241,4 77,781 205 7 83,494 



ac tua l ly  prevailed together wi th  those tha t  would have 

exis ted i n  the  absence of t he  CMB, It can be seen that not 

only producer fmome, but even t o t a l  nat ional  revenue i s  

hfgher without t he  CMB. T h i s  i s  because the  number used fok 

the  demand e l a s t f c l t y  faoing Ghana i s  grea te r  than uni ty  and 

t he  number used f o r  supply e l a s t i c i t y  i s  su f f i c i en t ly  c lose  

t o  unity,  If a l l  cocoa p r d u c e r s  increased t h e i r  output as 

much as Ghana i s  hypothesized t o  have done, then the  much 

lower world demand e l a s t i c i t y  would be the pelavant f igure ;  

the  Accra p ~ i c e  would fa l l  by more than what was computed 

above, and t o t a l  nat ional  revenue would decl ine  subs tan t ia l ly ,  

T h i s  also would have been the  r e s u l t  i f  I had use& m y  sf the  

est imates f o r  long run supply e l a s t i c i t y  based cm a s ing le  
" < 

pr i ce  lag (such a s  .34), rather than the  Almon ePastecity 

based on prices over an eight year. m g e ,  

We can. easily check tha t  the increase in revenue 

(7,921,000 5 )  i s  enough t o  cover the  %ncreased marketing oosts  

and du t i e s  (6,696,000ij). However it  i s  almost ce r t a in ly  not 

enough t o  cover the  Increased cos t s  of p r d u c f n g  the  oocaa, 

so  t h a t  ne t  income may be lower, On the other  hand, one might 

not wish t o  subtract  the  customs duty, sfnce it  i s  part of the  

same government cocoa policy as the  CMB. Also, the producer 

income includes c e r t a i  n n v o l u n t a ~ M  contr ibutf  ons t o  the  Plan 

for nat ional  development tha t  the  cocoa farmers were induced 

t o  make during the  Mtrumah years. 



The result calaulated above was close (beeause bath 

elasticfty estimates were close to unity), and different 

calculatims, especially with lower elasticity estimates, 

might give a aifferent answer. But the concPusfon from this 

exercise 2s that, an the basis of purely static eoneiderations, 

the Caaoa Marketing Board system ~estrictea output to the 

extent that it reduced national revenue f n the period since 

1946. This aoes not necessarily mean that, from a dynamic 
T " * t  r- @?'~.L.fi ,I + 

. ,: ; ' 
point of view, the system was harmful to Ghanaian ebanomic &, bs .p,+ 

I \ ,  ? ' - - * ~ i " k  

development. It is possible that the uses to which the gov- . -ti., ,, i ,*, 
; 6 

e-ent put the ~urplus revenue collected by the CMB will pay A!.: '+" * ! '  
>,. < , - - i  

off for Ghana in the future, or pephaps would have done so [",?<. : 
'? 

- ? r e  , 
under 4ifferent political leaaership. The important points 

regariiing the cocoa farmers are that this development effort 

was partly financed by taxfng them, and that t h e i r  restrfction 

of output demonstrates that the cocoa farmers are responsive 

to eccmemic incentives. 



DATA 

(1) 
Year 

(2) 
Output 
in 000 
l(m!z 
tons 
20 

(3) (4) ( 5 )  (6) (7) (8 )  ( 9 )  
Producer Index Producer Coffee Coffee Monthly F.O.B. 
price 
in 

s/tm 

of prf ce 
import deflated 
prices (39/(4) 
1 268,2 
15.9 248.4 
16.3 254.6 
16.8 258.9 
16.7 266.5 
16,8 258.9 
18.8 178.2 
2402 245.9 
30.0 201.7 
3980 101.3 
50.6 62.3 
7 00 100.7 t 6 ,I 32.0 
42.5 54.1 
41.7 61.2 
44.3 51 .7 
4309 75.2 
41.5 6909 
39.0 110.3 
39.1 124.0 
35.4 98.9 
30.6 104.6 
23.4 66.2 
22.6 75.2 
20.8 79.3 
1 9 e 5  53.8 
21,0 66.7 
21,S 72e8 

price ~afnfa i l  p ~ i c e  
deflated In in 



DATA cont . 
(4) (5) 

(2) from Gill & Dufius - Cocoa S t a t i s t i c s  'Cable 1, p.5-9 
(3) 1909-1939 from Bateman p.209-211, 1940-1973 G i l l  & mffns, 

Table 15, pe39 
(4) Index 1950-92 = 100; 1909-1919 from V f t q  Table 6, p.93; 

1920-1958 from Ghana Central Bureau of Statfstios; 
1959-1973 from IFTP Internatfonal Wade Statistics 

(6) N.Y.  spot priee for Santos No. 4, from Commodity Yearbook 
( 8 )  Yarch-Sept ember averaae, measured at Kumasi , from YT. S , 

Weather Rureaix Monthly Clfmatic Data for the World 
(9) 1909-1961 froin Anyme Ghana Agrfc~~lture pp.20b-207; 

1962-1973 from G i l l  & m u s ,  Table 19 
strictly comparable with earlier fiaures 
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Table 3 :  25-Year Almon Lag Plots  


