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After starting cocoa production and enjoying a spectacular 15-year boom from approximately 
1984 to 1999, Sulawesi cocoa farmers were suddenly confronted by a small insect, the cocoa 
pod borer. Major producing areas have all been infested since 1999/2000.1 
 
For established cocoa farmers, the golden age is past. They are now entering a typical 
recession phase with a decline in yields and bean quality along with increasing costs, 
especially due to pesticide spraying. Gross and net revenues are shrinking. 
 
Farmers are also suffering from the need for significantly more labour (mostly family) for the 
first post-harvest operations: pod breaking and bean splitting. The borer lays its eggs on the 

                                                 
1 The first report of CPB was officially made in 1992 in Toli Toli, in the province of central Sulawesi. The pest 
reached the neighbouring province of South Sulawesi in 1995. With Peter Petersen who then worked for Phibro 
trading company, we believe we were the first to identify the beginning of CPB infestation in South Sulawesi in 
the village of Lewonu in October 1995, a few days before the launching of a workshop on CPB in Makassar. 
However it took three years before CPB spread to almost all cocoa regions of the province. 
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pod. Larvae enter the pod where they consume the pulp and placenta. Beans are ‘trapped’ by a 
kind of cement placenta (Photo 1). Having a cluster of beans stuck to the husk makes breaking 
the pod more difficult. Then, once the pod is broken, having a cluster of beans stuck firmly to 
each other makes splitting the bean much more time consuming.  
 
      Photo 1. CPB infested pod 

 
   Source: CIRAD, June 2006. 

 
Although this need for additional labour is not the biggest hurdle producers have to face, it 
may come as a surprise that it has never been tackled (even not evaluated) by research or 
extension agents. Farmers have had to invent and test their own solutions, hence the questions 
raised and tentatively answered in this note. What is the impact of CPB on post harvest 
labour? What are farmers’ perceptions of the problem? What are potential or real labour-
saving innovations introduced by the farmers?  
 
 
1. Brief appraisal of additional labour needs 
 
Although the vast majority of farmers cannot quantify it easily, and a minority exaggerate by 
quadrupling (or even more) the time required, what matters is that all farmers confirm a 
significant increase in labour required for breaking pods and splitting beans  (table 1). 
 
 
Table 1. Farmers' perception of CPB related increase in post-harvest labour

Low infestation rate. Not much change in post-harvest labour 1 1%

Generally speaking, much harder work breaking pods and splitting beans 69 78%

Labour Doubled or tripled 7 8%

Labour quadrupled or more 11 13%

Total 88 100%
Sources: CIRAD survey, Jan-Feb 2007  
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This increase in labour does not seem to have triggered significant changes in management 
and organisation of farm labour. In 80% of the cases, the extra labour is accepted and supplied 
by family members. In another 12% of the cases, the farm is managed under a kind of share 
cropping contract, called ‘bagi hasil’ where the contractor has no choice but to accept the 
additional post-harvest labour (table 2). In a very few cases, the head of family and landowner 
may accept a reduction in his own share of the production and increase the share going to the 
‘bagi hasil’ worker. 
 
Finally, this additional charge in post-harvest operations led to a change in labour 
organisation only in 8% of the households. 6% of the farmers’ families had to reduce their 
overall labour investment by handing over a farm plot to a sharecropper. Conversely, 2% had 
to take back a plot the sharecropper had given up (table 2). 
 
 
Table 2. Farmers' perception of CPB impact on farm labour management

No change, 
The family still works on the farm 72 80%
The farm was previously and remains under a 'bagi hasil' (share cropping) contract 11 12%

Change
The family could not handle the increased need for labour
           and put the farm under 'bagi hasil' contract 5 6%
The 'bagi hasil' contractor gave up because of too much work
             and the family had to take it back 2 2%

Total 90 100%
Sources: CIRAD survey, Jan-Feb 2007  
 
Among all the heads of families interviewed (all men), those who acknowledged a change in 
the women’s work confirmed the change was negative, i.e. at the expense of the women (table 
3).  
 
 
Table 3. Farmers' perception of CPB related increase in labour ensured by women

No impact  akowledged by the head of the family 0 0%

Generally speaking, more work for women (and for daily workers) 48 100%

Total 48 100%
Sources: CIRAD survey, Jan-Feb 2007  
 
 
2. Farmers’ innovations 
 
Regarding post-harvest operations, CPB triggered inventions by farmers and the adoption of 
two tools.  
 
The first innovation was a kind of ‘pod crushing machine’, (Photo 2, by Peter Van Grinsven), 
which appeared in the early 2000s. This type of tool has been occasionally observed in other 
cocoa producing countries like Cameroon in the 1970s, but it was never widely adopted. 
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Farmers are more efficient when they use machetes. In Sulawesi, the innovation is probably a 
local re-invention by a number of smallholders. Anyway, despite the problem of CPB, the tool 
failed to convince Sulawesi smallholders of its efficiency and was only occasionally used in 
the early 2000s. It is no longer used at all (table 4). 2 
 
 
Photo 2. A pod crushing machine 

 
Source: Peter Van Grinsven, Mars inc., 2005. 
 
 
Table 4. Farmers' rate of adoption of the 'pod crushing' machine

No adoption 62 90%
Fully adopted 0 0%
Used in the past but no longer used 7 10%

Total 69 100%
Sources: CIRAD survey, Jan-Feb 2007  
 
 
A recent innovation is the invention of a ‘bean splitting box’ which inevitably reminds certain 
people of olden times when grapes were crushed by foot (Photo 3). In the three villages 
surveyed in Luwu district (Noling, Tampumea and Lewonu) the first ‘bean splitting boxes’ 
were adopted in 2003, and possibly 2002 in Lewonu.  
 
One of the innovators in Noling, a Bugis migrant from Soppeng, designed the tool from his 
own experience in splitting groundnuts in his home village. In Soppeng, a district located in 
the south-centre of the South Sulawesi province, farmers frequently use a similar box to 
separate the husk and the nuts of the groundnuts. 

                                                 
2 Regarding the rate of adoption of these tools in Luwu district, the sample was limited to 71 farmers because the 
first 20 farmers interviewed in December 2006 were not asked this question. 
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       Photo 3. A ‘bean splitting’ box 

 
            Source:  CIRAD, Dec 2006. 
 
 
 
According to the sample of 71 farmers, around one third of the smallholders at least 
occasionally use a bean splitting box (table 5). However, most owners and regular users of a 
bean splitting box are among the Balinese (85% farmers of Balinese origin adopted the box) 
while only 10-15% of the Bugis farmers use it and they borrow one from a neighbour rather 
than really own one.  
 
 
Table 5. Farmers' rate of adoption of the bean splittng box

No adoption 48 68%
Fully adopted. Owns a box 17 24%
Does not own a box himself but frequently borrows one from a neighbour 6 8%

Total 71 100%
Sources: CIRAD survey, Jan-Feb 2007  
 
 
Finally all those who adopted the bean splitting box justified their choice by confirming that it 
compensates for additional labour needs to a certain extent.  
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Table 6. Additional comments made by farmers about the bean-splitting operation

If the pods and beans are heavily infested, the bean-splitting operation 2
              is transferred from the field to the house
Thanks to the bean-splitting box, the family can now reduce the time spent 22
              on bean splitting
Total 24
Sources: CIRAD survey, Jan-Feb 2007  
 
 
Could the farmer’s technique have an impact on cocoa bean quality? Could the result be a 
high proportion of broken beans? We are unable to answer these questions very precisely yet, 
but at this point, we believe that the impact on quality is neutral or even positive.  
 
What do farmers do with infested pods if they do not use a bean-splitting box?  
 
After breaking the pod open with a machete, farmers have two options  
1. To hit the beans which are still stuck to the placenta with a piece of wood or wooden 
hammer and then separate the beans from the placenta 
2. To crush the beans with their feet, wearing boots, and then remove the placenta  
The first option is very time consuming, and with both options, there is also a high risk of 
breaking the beans. 
 
Finally, the process of splitting beans by passing them through a wooden screen appears not 
only to shorten the operation but also to preserve bean quality.. 
 
It is interesting to know why Soppeng farmers invented the splitting box for groundnuts some 
decades ago. They were regularly criticized by middlemen for the poor quality of their 
groundnuts, too many were crushed, there were too many broken nuts and too much debris. 
According to Soppeng farmers, this box significantly reduced the rate of broken nuts.  
 
 
Conclusion 
 
Regarding their post-harvest problems, cocoa farmers appear to be expected to rely on their 
own innovation capacity. In fact, a more in-depths analysis is desirable to measure the impact 
of these innovations on labour and bean quality, and then –hopefully- to bring in some 
engineering expertise. 
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Appendix :  
 
Sulawesi: a rich historical background of innovations and labour saving technologies. 
 
 
Innovations and labour saving technologies are famous in Indonesia, associated to a 
successful green revolution. In rice cultivation, in Java, threshers and herbicides enabled 
substantial savings in labour from the 1970s onwards (Naylor 1992).   
 
In Sulawesi, motor cultivators have been diffused very rapidly in Sulawesi since 1985/86. In 
comparison with tillage using buffaloes or cows, motor cultivators save 10 to 15 days of 
labour per hectare per tillage operation. This technical breakthrough in paddy cultivation 
participated to the cocoa boom in the island. For instance, the use of hand tractor helped the 
upper class of rice farmers to fire many ‘bagi hasil’ (share croppers) and to manage their rice 
plots directly. Those Bagi hasil had little option but to migrate to cocoa pioneer fronts (Ruf et 
al, 1995, Ruf 2002).  
 
Hardly launched in Sulawesi, the cocoa sector also benefited labour-saving technologies, 
especially herbicides immediately adopted by most migrants, contributing to the high 
efficiency of smallholders in this new cocoa story. 
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