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PROPOSITIONS
1 The influence of individuals in the process of technological change which follows from
their degree of freedom to make interpretation and act (Stein, 1995) may be not valid for
farmers who live in a traditional community where farmers have a high dependency on
community leaders and/or have a copying behaviour in an adoption decision.
Johan R. Stein (1995), Towards a socio-economic framework on technological change,
International Journal of Social Economics, Vo 22 No. 6, MCB University Press.
2 The propositions of Berry (1975) that (a) cocoa was adopted more rapidly in some
communities because there were individuals there whose personal backgrounds and
experiences led them to be more willing to experiment with new productive activities than
were the majority of their compatriots, and (b) cocoa was adopted sooner in some areas
because local circumstances fostered greater incentives to exploit new economic opportunities
than did those in other areas, remain relevant in early cocoa development in South-Sulawesi.
Sarah S. Berry (1975), Cocoa, Custom, and Socio-Economic Change in Rural Western
Nigeria, Clarendon Press, Oxford.
3 Since cocoa has various advantages in terms of (a) agronomic, such as more rapid to
harvesting, easier in maintenance, can be cultivated with other crops as mixcropping; (b)
economic, such as harvesting can be performed periodically over a long period which can
improve a farmer's cash flow and can produce a higher revenue compared to other tree
crops, (c) social, such as can involve a higher number family workforce and other actors,
and (d) environmental perspectives which can conserve environmental condition, compared
to other tree crops, cocoa crop is one of the most prospective tropical perennial crops for
increasing farmer's smallholder revenues as well regional development.
(This thesis).
4 In a suitable condition, the strategy of cocoa (or other perennial crops) smallholders is
directed to complementary activities and balance achievement of long term and short term
farm objectives by cultivating diversified cocoa, other perennial and annual crops.
(This thesis).
5 Once cocoa and related technology have been adopted by farmers, the origin of farmers
does not influence technical efficiency of cocoa production anymore.
(This thesis).
6 By making optimally use of land and family workforces owned in both on-farm and offfarm activities, and introducing a more appropriate technology, cocoa smallholder has a wide
opportunity to optimize their gross margin.
(This thesis).
7 As far, price differentials between fermented and unfermented cocoa are insignificant to
compensate fermentation costs, and markets for unfermented cocoa are still available, there
are impossible to expect farmers producing fermented cocoa.
(This thesis).

8 No substance which gives the characteristic 'chocolate flavour' has been found in the
unfermented cocoa bean.
Guy Mossu (1995), Cocoa, MacMillan Education Ltd, London.
9 The conclusion made Geertz (1963) "as the bulk of the Javanese peasants (have small
areas, more diversified fanning and cultivating food crops as the main crop) moved toward
agricultural involution, shared poverty, social elasticity, and cultural vagueness, a small
minority of the Outer Island peasants moved toward agricultural specialization; the second
course was the more perilous, and to some minds it may seem both less defensible morally
and less attractive aesthically; but at least it did not foredoom the future", is not valid
anymore because the latter cultivated perennial crops as a main crop, generally, diversified
their farming with annual food crops, this pattern resembles farming on Java due to
population growth and the increase of land scarcity.
Clifford Geertz (1963), Agricultural Involution, The process of ecological change in
Indonesia, University of California Press.
10 Poverty is inversely related to the land and human capital (i.g. educational) endowment
of the households.
Erik Thorbecke and Theodore van der Pluijm (1993), Rural Indonesia: Socio-economic
Development in a Changing Environment, IFAD - New York University Press.
11 Tree crops' project development requires farmer household development in the first
place.
12 Development that places farmers as a subject rather than an object of development could
reinforce and motivate farmers' participation and responsibility in development process.
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Chapter 1 General Introduction
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CHAPTER 1 GENERAL INTRODUCTION
1.1 Background
Cocoa is one of the tropical agriculture commodities to be traded worldwide. Although cocoa
is produced in the tropics it is mainly consumed in the developed countries. The cocoa crop
or Theobroma cacao (Braudrau, 1969; Wood and Lass, 1985; Wessel and Toxopeus, 1989;
Mossu, 1992) is a tree crop that produces cocoa beans which grow in pods on the tree and
take about six months to reach full maturity. Once the fruits are ripe, the pods are broken
open and the beans are fermented and dried. Cocoa needs certain agro-climatic conditions
(Braudrau, 1969; Wood, 1985). These conditions are: (a) rainfall of 1,250-3,000 mm per
annum and preferably a level at between 1,500-2,000 mm, with a dry season of no more than
three months and less than 100 mm rain per month; (b) temperatures varying between 3032°C mean maximum and 18-21 °C mean minimum and an absolute minimum of 10°C; (c)
no persistent strong winds; (d) pH of soil within the range of 6.0-7.5 with a depth of soil no
less than 1.5 m (Wood, 1985).
Like many other tree crops that are exploited commercially, cocoa crops are grown on large
estates and smallholdings. A cocoa estate provides a large area for cultivation and it is
operated by a planter or manager commanding a large number of paid workers. It usually
uses production inputs intensively and the plantation area is served by road infrastructures
and processing and post-harvest activity facilities. Cocoa estate production is practiced mainly
in Brazil and Malaysia. More important than estate production is smallholding production.
The cocoa smallholder exploits a small-scale area, generally less than 5 ha, worked by the
farmer and his family. Cocoa smallholders are numerous in West Africa, Indonesia and
certain other producing countries.
Production handling consists of three main activities, carried out pre-harvest, during harvest
and post-harvest. Pre-harvest activities cover land preparation, the selection and preparation
of plant materials, cultivation, and plant treatment that consists of weeding and clearing,
fertilizing, pests and disease control, pruning of both cocoa and shade trees. Fertilizing,
weeding and pests and disease control require specific production inputs which involves the
investment of additional capital. Post-harvest activities consist of fermentation processing,
drying, packing and storage.
If the cocoa quality is to achieve a certain standard of acceptability, processing in the form
of fermentation is very important. The fermentation treatment is quite simple and it does not
require a high level of investment. It involves placing the cocoa beans into closed wooden
boxes or baskets for three to seven days after the beans have been removed from their pods.
The number of days varies from one variety to another. Every 24 hours the beans are turned
over to obtain evenly fermented cocoa. Three of the main objectives in a fermentation
operation are (i) to separate the placenta from the beans, (ii) to kill micro-organisms by the
generated heat, (iii) to remove the bitterness of the unfermented bean and in doing so, to
produce the characteristic, sweeter, chocolate-like flavour.
To establish a new plantation both a large estate owner and a smallholder need, for the first
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three years of exploitation, a certain amount of investment for (1) land procurement and
preparation; (2) procurement of materials such as plant materials both cocoa and shade trees,
fertilizer, pesticide, and herbicide; and (3) workforce expenditure. The level of investment
per hectare is usually different between large estates and smallholdings since (a) smallholders
do not usually use fertilizer and only use production inputs in limited amounts during the
period when the cocoa is immature, and (b) smallholders do not invest into plantation
infrastructure such as roads. Excluding the cost of land procurement, the investment needed
for the workforce in Indonesia during this period is approximately 60 to 70% of the total
investment. During the mature cocoa period the cost of the workforce to produce 1,000 kg
cocoa beans per hectare is about 50 to 60% of the total annual exploitation costs (DGE,
1992). In Brazil, the proportion of the production cost devoted to the workforce to produce
750 kg beans per hectare in both the establishment and operation phases is more than 60%,
excluding fixed capital costs (ICCO, 1993; see Heijbroek and Konijn, 1995).
1.1.1 Worldwide cocoa development
During the last three decades worldwide cocoa supply and demand have increased {Appendix
1.1). However, supply and demand have not always been equally balanced. In a certain
period, 1984/1985 to 1991/1992 for instance, the supply increased much faster than the
demand. These imbalances are caused by several factors. Factors, apart from agro-climatic
conditions, that influence the cocoa supply are:
(1) The price of cocoa, which affects the cocoa supply both in the short term and the long
term. If prices rise in the short term farmers can increase productivity by applying fertilizer,
spraying with pesticides or by maintaining their crop more intensively. In the long term
farmers can increase production by new planting. However, it could take more than five to
seven years for the trees to achieve a significant yield. By using newer hybrid varieties this
period can be reduced to three to four years. However, prices actually received by fanners
differ greatly from country to country. ¿1 Brazil, Malaysia and Indonesia where a free market
mechanism exists internal prices are in line with the world price. In these countries world
market prices are reflected in producer prices. In Africa, prices are generally lower,
reflecting higher levels of government control over prices paid to farmers. The first visible
increases in production of Indonesian cocoa in 1980/1981 conespond to the creation of
plantations in 1977/1978, a response by the public and private sectors to the rocketing prices
on the international market (Ruf, 1993). The launching of cocoa cultivation in Ghana at the
beginning of the century (Gunnarsson, 1978) is also a result of the farmers' anticipation of
better prices. Trivedi (1988) also showed that a rise in price enhanced new planting but
delayed replanting decisions.
(2) Costs of inputs, such as workforces, fertilizers and pesticides, can influence the cocoa
supply. Since the workforce forms the largest part of the production costs, a change in the
price of the workforce will have a significant effect on supply. Compared with other
perennial crop activities, the annual labour demand for adult cocoa plants per hectare which
is about 235 man-days, is higher than coconut, rubber, oil-palm and coffee crops for
example, requiring about 125, 190 and 195 and 225 man-days respectively (DGE, 1993).
This highlights a subsequent implication that the annual exploitation costs for the workforce
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of cocoa crops are higher than the other perennial crops mentioned. In Brazil, for example,
labour accounts for more than 60% of production costs in both the establishment and
operation phases (ICCO, 1993; see Heijbroek and Konijn, 1995). Obviously, countries with
low labour costs have a comparative advantage in developing the cocoa area and in
production levels. Smallholder with high labour availability, particularly in cases for low
external opportunity of off-farm activities, has opportunity costs lower than larger farms.
However, the low labour cost is not the sole factor in supporting cocoa expansion. Ruf
(1993) stated that the recent expansion of cocoa areas in Indonesia, the Ivory Coast and
Ghana were mainly the result of virgin land being available for exploitation by smallholders
and their families. Indonesian smallholders are amongst the lowest cost producers in the
world (Ruf, 1993) in terms of low labour costs. The increased production that has taken
place since the 50s is largely the result of the use of pesticides to fight diseases (Heijbroek
and Konijn, 1995). Since the cost of fertilizer is usually high, the use of fertilizer is less
widespread amongst smallholders. It results in lower productivity than larger estates. The
rising cost of imported inputs could act as a disincentive for fanners to invest in capital
inputs (Asante, 1993), which in turn could affect the cocoa supply.
(3) The application of production technology has had a considerable effect on cocoa
production. Modern hybrids produce more pods, which of course means higher yields, and
are able to withstand adverse weather conditions, pests and diseases. Because of their
compact, regular shape, more hybrids can be planted (2,500 to 3,000 trees per hectare),
compared to only 1,000 trees per hectare for traditional varieties. The high yield produced
by hybrids takes its toll on the soil, particularly when replanting, as' the remaining soil
nutrients have to be paid special attention and additional fertilization is needed.
(4) Damage caused by pests, diseases, droughts and floods could affect the yield per hectare,
and on some occasions, may even affect the area planted. Although these are usually
incidental set backs, they can influence the level of production significantly and, in turn,
influence supply.
(5) Competitiveness with other crops can affect the cocoa supply. Climate and land which
is suitable for cocoa can also be used to cultivate other crops such as coffee, rubber, coconut,
palm oil and pepper. The relative returns produced by other crops is an important influence
on the initial decision to grow cocoa, and may encourage moves away from cocoa to other
crops. In Ghana, for example, in recent years the expansion of palm oil crops has encroached
upon the cocoa area.
(6) Government regulations and services have had an important influence on the farmer's
decision to exploit cocoa. The provision of facilities for the occupation of new land and
forest may provide for the establishment of new farms. In these circumstances the role of
migrant farmers becomes significant. Also cheap loans, subsidy inputs, improvement of
infrastructures, extension services, research and education can influence the expansion of
cocoa exploitation.
In 1992/1993, the total world supply was almost 2.4 million tonnes which was highly
concentrated on the five largest producers that hold a combined market share of 75%
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(Heijbroek and Konijn, 1995). These producer countries are the Ivory Coast (37%), Ghana
(13.6%), Indonesia (12.6%), Malaysia (7.1%) and Nigeria (6.8%). So, compared to the
world market share in 1987/1988, when the Ivory Coast, Malaysia, Ghana, Nigeria, Brazil
and Cameroon contributed respectively 27.5, 13.7, 11.3, 10.3, 10.1 and 8.0% of the world
market supply (ICCO, 1994), the world cocoa market has changed considerably. Indonesia
became a large producer, the Ivory Coast has increased its production remarkably, while
Brazil, Malaysia, Ghana, Nigeria and Cameroon have tended to decrease their share.
In producing countries, three types of marketing systems can be distinguished based on a
descending scale of government intervention (Ruf, 1993): viz. Marketing Boards, Caisse de
Stabilization and Free market systems. Marketing Boards provide state level management of
the entire marketing process from purchasing from the producer to selling to traders and
processors. Guaranteed prices protect farmers from fluctuations in world prices. This system
is found in Ghana and, until 1986, Nigeria. A Caisse de Stabilisation system also guarantees
a certain producer price but leaves the whole marketing process at home and abroad to the
private sector. The producer price is laid down by official order. This system has been in
operation on the Ivory Coast and Cameroon. Free market systems, in which the price
received by producers is determined by world prices rather than by initiatives at
administration level, have existed in Nigeria since 1986 and also exist in Malaysia, Indonesia
and Brazil.
The cocoa-bean trade is confronted with many difficulties. On the supply side, beans are of
differing quality and come from many farmers and the supply is irregular. On the demand
side, standard quality and on-time delivery is required, large quantities are needed and
consumption is highly concentrated (Heijbroek and Konijn, 1995).
The earliest stage in the processing of cocoa is fermentation. The European market generally
requires cocoa to be fermented. However, the American market can receive cocoa
unfermented. In Indonesia most of the cocoa exported is unfermented. Cocoa beans are
processed into a number of intermediate cocoa products such as cocoa liquor, cocoa butter
and cocoa powder. Chocolate is made using these intermediate products. About 30% of all
cocoa produced is processed in producer countries such as Brazil, Malaysia and the Ivory
Coast. The United States and the Netherlands are the largest processing countries in the
world with a market share of 13%; 30% of all exported beans pass through Amsterdam.
Heijbroek and Konijn (1995) mentioned several factors that influence cocoa demand such as
(1) the cocoa price: a rise in cocoa prices leads to a fall in demand, (2) income: this has a
significantly larger effect on demand than prices. There is a positive relationship between
final consumption of cocoa and the level of Gross Domestic Product per capita. Countries
with the highest cocoa consumption per capita also have high Gross Domestic Products per
capita, (3) increasing population and a change in population structure may have even greater
effects on cocoa consumption, (4) different pattern of tastes and preference have a significant
impact on the demand for cocoa; climatic and cultural differences are also relevant factors
that influence cocoa demand, and (5) substitutes, have become a major issue in the cocoa
industry recently. The most important substitutes contain vegetable fats which could also
influence cocoa demand.

