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Abstract 
Currently, the post-harvest handling of cocoa in Indonesia is still not good. This was 

proved by the low quality of cocoa from Indonesia. If cocoa was handled with 

appropriate technology, quality of cocoa in Indonesia is not inferior to the quality of 

other countries. because the quality is not good, farmers were not prospering due to 

lower selling prices of cocoa. This paper describes the role of technological innovation in 

improving the postharvest income of cocoa farmers in Indonesia. The paper also provides 

advice to the government to produce cocoa with good quality in Indonesia so that 

farmers' income would increase. From collected data and analysis results have proven 

that the technology of cultivation and the availability of post-harvest technology allows us 

to increase production and to improve the quality of cocoa so that it can increase the 

selling price to increase farmers' income. Post-harvest machinery should be distributed 

based on the needs, abilities, and skills and knowledge of farmers in operating the device. 

Empowerment of farmers groups in the development of post-harvest technologies can be 

done through training and assistance when technology is used by farmers. Factors that 

should be taken into account in socializing of a postharvest tool is the quality and the 

price is affordable and easy to operate, easy when the modified or repaired and can be 

tailored to the needs on the ground. Socio-economic barriers can be solved by building 

the partnership of farmers (producers, processors) and traders (exporters) through 

integrated social innovation between technology and institutional systems. 
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INTRODUCTION 

Cocoa is one of estate commodities 

playing an important role in the national 

economy, particularly as employment provider, 

source of income and foreign exchange. It also 

plays a role in boosting regional development 

and agro-industry development that are 

expected to create a trickle down effect in 

regional and national economy. Indonesia’s 

cocoa is not inferior to the world's best cocoa, 

if  properly fermented, it can have similar 

flavor as Ghana’s cocoa. Infact, Indonesia’s 

cocoa has an advantage of not easily to melt, 

so it is good a blending material.  In 

accoordance to the advantage, market 

opportunities is wide open for Indonesia’s 

cocoa exports as well as domestic demand. 

Cocoa post-harvest handling development 

is to improve the superior product’s 

competitiveness, which is very potential and 

promising to be rural area people’s economic 

power. The goal is to reduce yield loss caused 

both by physical loss or diminution, improved 

quality and agricultural product value-added. 

Cocoa postharvest is all activities undertaken 

since cocoa handling (harvest) up to process of 

making intermediate products. It includes 

harvesting, collecting, stripping, washing, 

sorting, grading, transporting, drying, 

packaging and storage. 

Cocoa postharvest technology application 

is still conducted scatteredly due to unintensive 

technology dissemination. There is no 

significant Government's attention to increase 

cocoa value added in rural areas as compared 

to the efforts to increase cocoa production. 

Therefore, cocoa post-harvest handling 

development still runs slowly not as expected 

to be. 

One of the fundamental problems 

encountered in the cocoa post-harvest 

technology development is low mastery. The 

mastery of tools and technologies includes 
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three important things. The first is tools and 

technologies; in general, farmers do not have 

sufficient data and information on types of 

facilities and post-harvest technology they 

needed. Secondly, existing post-harvest 

technology with the production needs 

adjustment for the tool and technologies due to 

poor condition of the farmers as agro-industry 

and agribusiness entrepreneurs. The third is 

tools and technologies creation, because of 

workshops/producers’ low capacity and skills 

in creating of suitable post-harvest technology 

facilities and its application. Low mastery of 

facilities and post-harvest technology is very 

influential on farmers’ ability of farmers to 

choose the post-harvest tools and technology. 

The selection and post-harvest tools and 

technology is a very crucial part because it will 

determine whether production process more 

efficient and more effective production 

management to increase productivity. Other 

encountered problems are management 

systems including the selection of tools and 

machines that should take into account the 

technical and economic aspects, physical 

environment and socio-cultural/institutional 

obstacles that still need attention.  

Government’s  strategy on cocoa 

postharvest technology innovation and 

development of is among others conducting the 

National Movement on Cocoa Production 

Increase Its Quality Improvement.  The 

movement is among others conducted through 

acitivity of Cocoa Bean Fermentation Unit 

(CBFU). 

Cocoa Development 

As presented in Table 1, cocoa planted 

area of Indonesia (2010) was 1,604,485 

hectares with production of 844,626 tons. The 

production magnitude placed Indonesia as the 

world's second largest cocoa producer 

following Ivory Coast and Ghana followed in 

third place. Most cocoa plantation (94%) was 

smallholder plantation and directly involved 

farmers as much as 1,567,273 households 

(Directorate General of Plantation, 2012). If 

connected with the crops condition, the data 

showed that productive crops was 1,038,186 ha 

(63%), young crops 384,868 ha (23%) 

unproductive (too old or damage) was 228,485 

Ha (14%). It was concluded that the average 

productivity of cocoa continued to decline. 

 

Table 1. Development of cocoa planted area, 

production and productivity, 2005-2010 

Year 

Planted 

Area 
Production Productivity 

 (Ha)  (Ton) (Ton/Ha) 

2005 1,167,046 748,828 0.642 

2006 1,320,820 769,386 0.583 

2007 1,379,279 740,006 0.537 

2008 1,425,216 803,594 0.564 

2009 1,587,136 809,583 0.51 

2010 1,604,485 837,918 0.508 

Source: Directorate General of Plantation, 

2012 

Spatially, Celebes ranked the first place 

for planted area and production, then followed 

by Sumatra in second place. Mollucas and 

Papua occupied the third place, but its 

productivity was lower than Java’s (Table 2). 

Plantation crops including cocoa is cultivated 

more Off Java, because dominant crops 

planted in Java is food crops. 

Table 2. Cocoa planted area, production and 

productivity by location, 2010 

Location 

Planted 

Area 

Produc 

tion 

Produc 

tivity 

(Ha) (Ton) (Ton/Ha) 

Celebes 
978,333 

(60)
*)

 

561,755 

(66) 
0.574 

Sumatra 
360,975 

(23) 

174,588 

(20) 
0.484 

Mollucas, 

Papua 

106,104 

(6) 

37,946 

(5) 
0.358 

Java 
92,494 

(5) 

33,837 

(4) 
0.366 

ENT, 

WNT, 

Bali   

66,532 

(4) 

21,254 

(3) 
0.32 

Borneo 
47,101 

(2) 

15,246 

(2) 
0.324 

Indonesia 
1,604,485 

(100) 

844,626 
0.526 

-100 

*) figure in bracket is percentage to total 

In the same year, Indonesia had exported 

cocoa beans for 553,000 ton with value of US$ 

1,64 billions and put cocoa the third biggest 
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devisa contributor of plantation sub-sector 

following oil palm and rubber (DG of 

Plantation, 2012).  Therefore, cocoa belonged 

to one of the most strategic commodities 

within the plantation commodities.  Table 3 

presents volume and value of cocoa export and 

import during the period of 2005-2009.  There 

were export surpluses at all years with average 

import value of less than 10 percent of export 

value. 

Table 3. Volume and value of cocoa export 

and import, 2005-2009 

 

Yea

r 

Export Import 

Volum

e 

 (ton) 

Value 

(000 US$) 

Volum

e  

(ton) 

Value 

(000 

US$) 

2005  463,632  664,338  52,353  82,326 

2006  609,035  852,778  47,939  74,185 

2007  503,522  924,157  43,528  82,786 

2008  515,523  1,268,914  53,331  113,381 

2009  535,236  1,413,535  46,356     119,321 

Source: Directorate General of Plantation, 

2012 

There were many causes of on-going 

decreasing cocoa production, which occured 

during last decade, among others pests and 

diseases attack, improper crops maintenance 

due to weak capital and cocoa institutional 

system both at farmer’s level and at other 

stakeholders’ one.  

Mulato (2012) stated that most cocoa 

farmers processed cocoa fruits into dry beans 

with only existing (improper) tools and 

method. Consequently, about 90 percent of 

cocoa beans yield was categorized to low 

quality cocoa beans.  Low quality cocoa’s 

major characteristics were: (1) non-fermented 

beans, (2) less dry, (3) mouldy, and (4) 

contained many contaminants. There were at 

least two reason why farmers doing such 

things: (1) limited tools, science and 

technology and (2) farmers did not interested 

conducting good processing method 

(standardized)  due to very small or even no 

price incentive. 

There was almost no price difference 

between cocoa beans, which was processed 

properly and improperly. Mulato also 

concluded that cocoa beans marketing was 

only quantity based and not quality based.  

Even there was still “ijon” system at village 

level cocoa marketing, where traders would 

give some amount of money to farmers as loan 

ahead of the real cocoa transaction. The  loan 

would be paid with cocoa beans and of course, 

the traders would give lower price than it 

should be. There was also transaction with 

barter mechanism, the traders supplied daily 

needs to farmers and it would be exchnage 

with cocoa beans in time or next season. 

Cocoa Postharvest Technology Handling  

As mentioned earlier, one of the causes 

for low quality cocoa beans of Indonesia is due 

to improper postharvest handling, so that cocoa 

beans produced by farmers would be dirtied 

with some contaminants, imperfect drying 

causing fungal growth.  In addition, the 

amount of fermented cocoa beans was still so 

little, so that traders would mix fermented 

cocoa bean and non-fermented one. Farmers 

were reluctant to conduct cocoa fermentation 

because there was no incentive price for 

fermented cocoa beans.  Farmers conducted 

cocoa fermentation sporadically with different 

treatment of one farmer to another.  As a 

result, fermented cocoa beans produced by 

farmers do not fulfil the basic standards. 

Consequently, Indonesia’s cocoa beans is less 

competitive in overseas markets, especially the 

US imposes automatic detention, since cocoa 

Indonesia moldy or mildewed.  

Currently, cocoa cultivation improvement 

to increase its production realized in the 

program of National Movement for Cocoa 

Development. Cocoa development program 

must be in line to efforts to improve the quality 

of cocoa, among others, by revitalizing 

Production Processing Unit (PPU) program 

into Fermentation and Drying Unit Program.  

Efforts to improve awareness on cocoa 

fermentation by farmers in order to fulfil the 

Indonesia National Standard (SNI) has not 

been fully implemented due to various 

problems, including the following (P2HP, 

2009): 

a.  Farmer’s limited understanding on 

cocoa postharvest technologies; 

b.  Inadequate farmer’s ownership on 

post-harvest tools and machines; 

c.  No price incentives earned by 

farmers for fermented cocoa beans; 

d.  Cocoa beans produced by farmers 

vary significantly both in quality and 
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quantity, therefore it weakens 

farmer’s bargaining position; and 

e.  Weak farmer’s capital and only as 

price; 

In order to improve Indonesia’s cocoa 

quality, government launched Cocoa Beans 

Fermentation Unit (UFBK) Program in 13 

provinces beginning in 2010 (DG Plantation, 

2011c). In some locations, The UFBK program 

had not yet been inisiated due to: (1) lack of 

raw materials because there were still cocoa 

traders who buy non-fermented cocoa beans, 

(2) partnership has not been established, and 

(3) the urgent economic needs of farmers. 

It seems that the government paid less 

attention to cocoa postharvest handling as 

compared to cultivation program to increase 

production. Another problem was unsuitable 

introduced postharvest technologies due to 

paradigm difference between the inventors 

with industry players. These issues need to be 

considered in post-harvest technology 

development, so that there will be some 

improvements in product quality and 

competitiveness as well as farmer’s income.  

The “ijon” and barter marketing system 

were detrimental to farmers, so that  must be 

addressed by all stakeholders such as 

farmers/farmer’s group, all level traders 

(collectors up to exporters), various 

associations and related technical service 

office. Fermentation movement in South 

Celebes has been innitiated by launching 

Governor’s Instruction Letter, however, 

because there was no price incentive, the 

farmers tended to do traditional cocoa 

processing (will be further discussed). 

Excellent researchers, with cocoa 

postharvest discipline, at the Center for Coffee 

and Cocoa have produced various cocoa 

harvesting and postharvest tool prototypes and 

machineries, both  for primary postharvest and 

secondary one.  However, it seemed that those 

tools still “far away” from the farmers, so that 

it needed a stronger effort in order that the 

cocoa postharvest machineries could be 

utilized by farmers.  

Post-harvest handling tool application 

needed hard work and continuous guidance. 

Moreover, to achieve standardized cocoa 

products, which were in accordance to the 

Indonesian National Standard (SNI) as 

presented in Table 4 and 5. At field level, low-

quality cocoa (moldy and contaminated) was 

still sold, although the price was very low 

(IDR 5,000/kg). It did not support the 

achievement of cocoa products, which was in 

accordance to the SNI (cocoa products must 

not contain any contaminants at all (0%). 

Moreover, if cocoa beans containing 

Aspergillus flavus fungus that produces 

aflatoxin would be very harmful for health (it 

could lead to liver cancer or cirrhosis). 

Table 4.  General conditions for Cocoa Bean 

Quality (SNI) 

No. Test Type Unit Condition 

1 Alive insects - None 

2 Dead insects - None 

3 Water content (w/b)  % Maximum 

7.5 

4 Beans with smoke 

smelled and/or 

hammy or other 

unrecognized smell 

  

  

- None 

5 Content of broken 

beans (w/b) 

   

% Maximum 

2 

6 Content of  

unrecognized objects 

(w/b) 

    

% None 

Source: Agriculture Ministerial Decree No. 

51/Permentan/OT.140/9/2012 
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Table 5. Special condition for cocoa bean quality  

Quality type Conditions  

Fine Cocoa 
Bulk 

Cocoa 

Bean Fungus 

Content (w/b) 

Bean 

Slaty 

Content Bean 

Insect 

Content 

(b/b) 

Dirt 

Germinate 

Content 

(b/b) 
(b/b) 

/Contaminant 

Content  

(b/b) 

I-F (AA-SS) 
I-B (AA-

SS) 

          

Max 2 Max 3 Max 1 Max 1.5 Max 2 

II-F (AA-SS) 
II-B 

(AA-SS) 

          

Max 4 Max 8 Max 2 Max 2 Max 3 

III-F (AA-SS) 
III-B 

(AA-SS) 

          

Max 4 Max 2 Max 2 Max 3 Max 3 

Source: Agriculture Ministerial Decree No. 51/Permentan/OT.140/9/2012 

 

Policy and Development Program for Cocoa 

Postharvest Technology  

Nationally, implementation evaluation of 

National Movement for Cocoa Development 

(Gernas) during the period of 2008-2011 had 

been conducted. The results of the evaluation 

were among others (Ditjenbun, 2012c): (1) 

Overall Gernas implementation was successful 

with physical achievement of  more than 90 

percent; (2) The existence of local provincial 

and district level government support through 

activity funding for not central government 

budgeted such as inventory and identification 

of participant and location candidates (CP/CL) 

and farmer empowerment; (3) In minimizing 

goods and services procurement issues,  

socialization to the prospective businessmen, 

who would take a part in the procurement 

needs to be conducted; (4) The Seed Plant 

Supervisory Officers (PBT) in the 

regions/districts needed to be activated and 

mobilized in order to facilitate the 

implementation of activities related to the 

Cocoa Gernas related to plant rejuvenation and 

side grafting implementation; (5) The 

Directorate General of Plantation should apply 

consistently reward and punishment for the 

work units performing well/unwell; (6) 

Realization of credit for cocoa plantation 

revitalization (KPEN-RP), which had been 

done BRI.  It was expected that Regional 

Development Bank would play greater role for 

credit of further maintenance of the Cocoa 

Gernas; (7) In addition to the government 

program, The Agribusiness Market and 

Support Activity (AMARTA) Project, worked 

with 10 agribusiness sectors to improve quality 

and increase productivity throughout each of 

the value chains. The AMARTA Celebes 

Kakao Alliance (ASKA) provided training to 

farmers in Celebes with the aim of improving 

cocoa productivity and quality. 

The successful implementation of Gernas 

for Cocoa Production and Quality 

Improvement indicated by the following 

indicators (Directorate General of Plantation, 

2012): (1) Rejuvenation cocoa plantation area 

implementation of 4,900 hectares in five 

provinces covering 19 districts, which were 

appropriate to technical standards; (2) 

Rehabilitation of cocoa plantation area of 

39,150 hectares in nine provinces covering 33 

districts, which were appropriate technical 

standards; (3) Implementation of cocoa 

plantation area intensification of 16,930 

hectares in 13 provinces covering 45 districts, 

which were appropriate technical standards; 

(4) Cocoa beans increasing quality in 

accordance to standards of quality (SNI) and 

processing unit operation appropriate cocoa 

bean to the technical standard quality; (5) 

increasing ability of 6,222 farmers in 

managing cocoa plantation appropriate 

technical standards; (6) utilization of 296 

guiding workers; (7) the operation of the four 
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substaiun research and demonstration projects 

in four provinces; (8) the operation of nine 

research sub-station/field laboratories in nine 

provinces; and (9) the database system 

operation for cocoa farming technology as well 

as systems monitoring and evaluation (M & E), 

which has been established in 14 provinces 

covering of 50 districts. 

At the field level, there are many cases 

related to government assistance programs. For 

example, through Provincial and District 

Plantation Technical Service Office, the 

Directorate General of Agricultural Production 

Marketing and Processing (P2HP) in 2011, 

provided machineries for cocoa primary 

processing and cocoa-processing waste to be 

composted. However, such aids seemed 

useless because up to the time of the study, 

various machineries were idle due to 

transporting problem of waste from the 

plantation to the processing site which was 

very heavy and cumbersome due to very 

muddy and slippery farm roads, moreover 

during rainy season.  The processing machine 

was also idle because it could not separate the 

beans and its pods, so that it needed much 

water to cleans, while water is obviously not 

available in the site. Therefore, no single 

farmer was eager to utilize it.  Of all given 

machineries, there was also an incomplete 

spare part of the machine and the farmers had 

to spend around IDR 25 million to buy the 

spare part (Mayrowani et al., 2012). 

Since the 2002/2003 cocoa production 

and productivity of South Celebes continued to 

decline due to the attack of Vascular Streak 

Dieback (VSD) disease caused by the fungus 

Oncobasidium theobrome (Talbot et Keane) 

and Cocoa Fruit Borer (CFB) pest.  Therefore 

a recovery movement for cocoa production and 

quality was held in South Celebes, including 

Cocoa Gernas conducted since 2009. With 

fund approximately IDR one trillion, within 

three years (2009-2011), South Celebes 

Province received around IDR 700 billion from 

the Ministry of Finance. Cocoa production 

recovery and quality improving activities in 

South Celebes Province, absorbed provincial 

budget of about IDR 5-7 billion/year, with 

activities providing cocoa seedling grafting. 

Cocoa production target of South Celebes 

Province for 2013 was about 300,000 tons dry 

beans, whereas production in 2011 reached 

196,000 tons, while the new Gernas activities 

had covered about 30 percent of the 

rehabilitated areas (South Celebes Province 

Plantation Technical Service Office, 2012). 

Therefore, the program required support from 

various parties, in addition to the Ministry of 

Agriculture, Cocoa-based R&D, up to Legal 

Institutions, so that the huge budget would not 

be subjected to any abuse.  

In South Celebes Province, the 

implementation of the program Cocoa Gernas 

was more advanced because it emphasized the 

aspects of post-harvest and further processing 

of cocoa into chocolate products followed by 

and Cocoa Postharvest Technical Guidance 

and Training. The Cocoa Postharvest 

Technical Guidance and Training had been 

implemented in South Celebes Province since 

2008. It involved 45 participants consisted of 

supervisors from four provinces (Central 

Celebes, South Celebes, Southeast Celebes and 

West Celebes Provinces), site managers and 

officials of district-level technical service 

officers of 20 cocoa production center district 

throughout the Celebes Island. 

Cocoa Harvest and Postharvest Tool 

Holding  

All cocoa farmer respondents used 

scissors and knife for harvesting. Once the 

cocoa fruits had been picked, then they were 

collected in garden and stacked for one or two 

days before they took the beans. Tools for 

breaking the podts were knife or wooden stick. 

Wooden stick was a better tool because it did 

not harms the beans for the stricken beans 

waere susceptible to cocoa beans pests and 

diseases. The collected beans were usually put 

into sacks or buckets (especially for small 

scale). In Luwu, South Celebes Province, 

farmers use a knife to break cocoa fruits.  

Farmers in Luwu, South Celebes owned 

special fermentation tools, which were wooden 

boxes.  Most of the wooden boxes were 

subsidized by government. Except for capital-

loaded or rich farmers, it was very rarely 

farmers had their own wooden boxes. Farmers 

who do not have wooden boxes, conducted 

cocoa fermentation perfunctorily, such as in 

sacks, which were usually used for harvesting.  

To dry the cocoa beans, all respondents 

already have a drying floor. However, it was a 

lot better not to dry cocoa directly on the floor, 

it should use a pedestal of plastic nets (local 
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Luwu language: dari), woven bamboo or para-

para. There was also one respondent in dried 

of cocoa beans about one meter above the 

ground on a drying pedestal, which was placed 

on bamboo poles. 

Detailed Activity of Cocoa Harvest and 

Postharvest in South Celebes Province 

All respondents used knife, which was 

connected to bamboo stick to harvest the cocoa 

fruits. Harvest frequency per year varied, but 

usually there were two times peak seasons 

every year. The time of peak harvest varied 

from location to another, because it associated 

with the local micro-climate. For example, in 

Luwu, South Celebes, the peak harvest 

occurred during March-April and September-

October. Cocoa plant is called cash plant 

because it could daily make money every day, 

so although it is not the peak season, there are 

always some fruits to be harvested along the 

year.  Respondent’s tool holding is presented 

in Table 6. 

Table 6. Average respondent’s tool holding of 

Cocoa Harvest and Post-Harvest in Luwu, 

South Celebes, 2012 

Descriptions 
Cooperator 

farmers 

Non-cooperator 

Farmers 

Harvesting 

tools: 

scissors, 

knife (%) 

  

100 100 

Tools to 

collect fruits 

and beans 

sack sack 

Tools for 

breaking 

fruits: 
  

- blade (%) 100 100 

- wooden 

stick (%) 
0 0 

Fermentation 

container:   

- own (%) 100 0 

- did not 

own (%) 
0 100 

Drying place 100 100 

Source: Primary data, processed, 2012 

Notes:  Partially, farmers procured they owned 

tools 

The picked cocoa fruits were collected 

somewhere in the field, if the fruits was 

abundant, pod breaking was usually conducted 

the next day, whereas if the harvest was only a 

little, breaking the fruits was done immediately 

after the fruits collected. There was no farmer 

who deliberately do fruits ripening before the 

bean taken out of the fruits. The fruits was 

broken by using a knife or wooden stick, the 

cocoa beans was taken out and put into sacks. 

Once after the beans collected then it all 

transported home by using various transport 

modes, such as motorcycle, bicycle, wagon or 

pickup if the beans was plentiful Table 7). 

Although farmers were suggested to use 

wooden to break the pods in order not to harm 

the beans, but knives or blades were widely 

used to get cocoa beans taken from the fruits. 

Moreover, if the cacao fruit has been exposed 

to cocoa borer pests, which caused the beans 

stuck very tight to  on the inner fruit. At home, 

cocoa beans was cleaned from its veins and 

mucus immediately placed in a fermentation 

containers such as sack or wooden boxes. After 

two days, the cocoa beans was inverted and 

then after the next two days, the cocoa beans 

was inverted again. 

Table 7. Cocoa harvest and postharvest 

activities in South Celebes, 2012 

Descriptions 
Cooperator 

Farmers 

Non-cooperator 

farmers 

Fruit 

aging/delaying 

cocoa pod 

breaking 

    

33 7 

Cocoa pod 

breaking 
100 100 

Cocoa beans 

fermentation 

    

100 0 

Cocoa bean 

soaking 
0 0 

Cocoa bean 

cleansing 

    

0 0 

Cocoa bean 

drying 
100 100 

Cocoa bean 

grading 
27 0 

Cocoa bean 

packing *) 

    

0 0 

Source: Primary data, processed, 2012 

*)    Cooperative processed and farmers needed 

money right away 
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**) Grading was only done for dirt 

(contaminants) not for quality/size, 

because farmer’s cocoa variety was not a 

superior one, so that beans size was small 

Fermentation time was usually five days 

and then the beans was immediately dried 

under the sun light. The length of drying time 

was 2-3 days if the weather is good or 4-5 days 

if the weather was not favorable. Drying 

pedestal was wooden /bamboo racks (para-

para) or dari (nets) with size of 1 x 10 m
2
, 

which was again covered again with woven 

bamboo. Once cocoa beans had dried, which 

water content of about 10-12 percent, there 

were farmers who conducted grading the beans 

by its size, while some other did not conduct 

grading. Only a small proportion of farmers 

who do grading because according to farmers, 

grading needed many labors, while they did 

not have any labors.  If sorting by bean size, 

the largest size (super) contained 80 beans/100 

g (having bonus price of Rp 100-200/kg). 

Average size (110 beans/100 g) got IDR 

25,000/kg (during the research the price got 

down to IDR 20,000 – 21,000/kg). The  

smallest size bean (> 115 beans/100 g) got 

priced of IDR 18,000/100 gr (and got cut again 

for another one percent). In average, grading 

resulted in 70 percent of large size and the rest 

was the small size beans. 

With a similar water content, average 

price difference of fermented cocoa and 

traditionally processed cocoa was IDR 1,500.  

In fact, according Governor Instruction the 

price difference should be IDR 3,000-4,000, 

which was also complained of by farmers. Due 

to the condition, the farmers were not 

motivated to do cocoa fermentation, because if 

calculated with fermentation time, the farmers 

experienced losses. Therefore, many farmers 

produces dried cocoa beans traditionally 

(without fermentation).  If the condition was 

not improved, it was most likely in the future 

there will be no farmers who do cococa 

fermentation anymore in  postharvest 

activities. Dry beans derived from grading 

during fruits breaking, very small beans or 

empty fruits was usually belonged to very low 

quality beans.  However, its sale was a great 

help for the farmers and families in order to 

fulfil daily needs. Artificial dryer was badly 

needed, especially to cope with the 

increasingly unfriendly weather. The smallest 

capacity needed was for 100 kg and the highest 

was for 3 tons to be used for large scale/rich 

farmer or in collaboration with other farmers. 

Table 8.  Respondent proportion in Conducting 

Postharvest in Luwu, South Celebes, 2012 

Descriptions 
Cooperator 

Farmers 

Non-

cooperator 

farmers 

Harvest method 

(%): 
    

- by hand (%) 0 0 

- using auxilary 

tools  
100 100 

Harvest 

frequency/year 

    

18,75 22,67 

Auxiliary tools for  

breaking cacao 

pods:  

    

- blade/knife (%) 100 100 

- wooden stick (%) 0 0 

Fermentation:        

- yes (%) 100 0*) 

- no (%) 0 100 

Drying:     

- yes (%) 100 100 

- no (%) 0 0 

Grading **):      

- yes (%) 13 0 

- no (%) 87 100 

Source: Primary data, processed, 2012 

Notes: 

*) Cocoa bean packing was only put it in 

sacks (if production was abundant) or 

directly sold to traders or 

collectors/middlemen  

The main problems faced by farmers in 

harvesting were tools and equipment and 

inadequate farm roads. A proposed solution 

was to find answers from experienced fellow 

farmers and to extension workers.  The main 

problem in postharvest was the lack of price 

incentives and open market for cocoa bean 

without fermentation. In addition, inadequate 

postharvest tools and equipment were also 

problems faced by farmers.  
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Table 9. Respondent’s problems and the 

solutions in Cocoa Farming in Luwu Districts, 

South Celebes, 2012 

Descriptions 
Coop. 

Farmers 

Non-

coop. 

farmers 

Major problems in 

harvest: 

- lack of knowledge and 

technology on good way 

of harvest 

- inadequate harvest tools 

- unskillful labors 

- inadequate farm road 

Solutions: 

- seek answer to other 

experienced farmers 

- seek answer to extension 

worker 

- buy proper harvest tools 

- propose to authority to 

build farm roads 

Major problems in 

postharvest: 

- lack of price incentives 

for fermented cocoa 

beans 

- lack of postharvest tools 

- lack of knowledge and 

technology on good 

postharvest 

- lack of capital for 

postharvest financing 

- needed money right 

away 

- very small production 

- open markets for 

unfermented cocoa 

beans 

Solutions: 

- good law enforcement 

- harvest tools subsidy for 

the really needy 

- conducting intensive 

extension 

- multiply experienced 

extension workers 

- empower farmer’s 

capital 

- make farmers in 

collaboration (such as in 

a cooperative) 

- closed the market for 

unfermented cocoa 

beans 

 

 

 

 

0 

40 

0 

67 

 

 

0 

 

27 

0 

 

52 

 

 

 

 

67 

40 

 

 

7 

 

0 

 

0 

0 

 

 

100 

 

100 

 

100 

 

100 

 

100 

100 

 

 

100 

 

 

100 

 

 

 

 

7 

7 

0 

40 

 

 

0 

 

13 

0 

 

33 

 

 

 

 

40 

0 

 

 

0 

 

67 

 

93 

0 

 

 

100 

 

100 

 

100 

 

100 

 

100 

100 

 

 

100 

 

 

100 

Source: Primary data, processed, 2012 

 

Impact of Cocoa Postharvest Technology 

Implementation 

In general, there was no impact yet of 

postharvest technology as expected, especially 

of fermentation, due to very small price 

incentive or even no price incentive at all, it 

made farmers got loss if labor and time for 

fermentation were taken into account 

(Mayrowani et al., 2012).  It was still a 

complicated homework to be completed given 

that many parties who would get disturbed if 

fermentation activity actually carried out with 

legal consequences. For example there was no 

penalty at all for the trader/company if it 

violated the "agreement" about the price 

difference of fermented and non-fermented 

cocoa beans. Similarly, it also occurred for 

drying and sorting activities. If farmers dried 

cocoa beans improperly, it would give a big 

influence to the cocoa beans storability, and 

many farmers argued that grading would 

reduce the product weight. 

Farmer's Term of Trade Indices for 

Plantation Subsector   

During the period of January-December 

2012, the development of farmer’s term of 

trade (FTT) for South Celebes Smallholder 

Plantation Subsector was always higher than 

other sub-sector’s and the value was above 

100. Smallholder plantation farmer’s welfare 

in South Celebes increased much higher than 

the other subsector farmers in the same based 

year. If compared to other provinces within the 

eastern Indonesia, the South Celebes Province 

got the highest figure with the average FTT 

value of 107.52 in 2012.  

Impact of Postharvest Development Policy 

on Cocoa Farmer’s Income  

As mentioned earlier, in general, there 

was not yet impact of postharvest technology 

application, even the farmers will suffered 

from loss if they conducted fermentation.  The 

MBCR analysis had taken into account 

postharvest cost such as tool rental to traders or 

to farmers' groups. The tool aids from the 

government were allocated to farmer’s groups 

and then leased to farmer members. The rental 

fee to the farmer’s group was lower than that 

of the trader’s. 
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However, cocoa marketing was still 

promising and there was no obstacles other 

than the price of which was largely determined 

by the traders. Farmers sell dried cocoa beans, 

both fermented and unfermented. Pricing is 

based on the moisture content, grain size, 

cleanliness including the presence of the 

fungus. On average farmers to obtain price 

information from the chairman of the group or 

from traders. From the television, the chairman 

of the farmer’s group also monitors the 

condition of the US dollar exchange rate as 

very influential on the increase or decrease of 

cocoa bean price at farm level. 

In marketing its products, although the 

program participants or cooperator farmers, 

farmers not only sold dry fermented cocoa 

beans but also non-fermented cocoa bean 

(Table 10). Usually, non-fermented cocoa was 

physically damaged, either by plant pests or 

diseases and contained a lot of contaminants. 

In Luwu, South Celebes dominant buyers are 

middlemen/collectors and exporters. 

Dominant selling point was cooperative 

and farmer’s house. Usually traders came to 

the farmer's house and bought dried cocoa 

beans. In the study site, cooperator farmers 

marketed dried cocoa beans to a relatively 

distant location (even in different districts) to 

get a better price that was directly to the 

exporter or cocoa-based food company. 

In most respondent communities, it 

seemed that traders have a higher bargaining 

power than the farmer’s, so farmers were only 

as price takers. However, there were also some 

farmers who had bargain with the traders 

before executing the transaction. Usually 

farmers who made bargain and got the highest 

price were farmers who were not tied up or in 

debt to the middlemen (traders), while farmers 

who had links with trader debts only as a price 

taker. It was closely related to the issue of 

farmer’s capital weakness, which was a classic 

problem in doing farming. 

The main criteria for determining prices 

were moisture content, beans’ size and 

cleanliness. However, for dry fermented cocoa 

beans, its color and aroma were also criteria to 

determine the price. Price information was 

obtained from traders and exporters.  Farmers, 

who are already IT literate, could get the world 

cocoa price information from London, which is 

also a reference terminal.  The cocoa price 

information could be used for bargaining price 

with the traders. 

Table 10. Cocoa marketing in Luwu District, 

South Celebes, 2012 

Descriptions 
Coop. 

Farmers 

Non-coop. 

farmers 

Cocoa type when 

sold:  
    

- fresh cocoa bean 0 26 

- dry fermented cocoa 

bean 
100 0 

- dry non-fermented 

cocoa bean 
33 100 

Buyer:      

- fellow farmers 0 0 

- collectors 27 87 

- wholesaler 40 13 

- cooperatives 0 0 

- exporters 60 0 

Selling place:     

- plantation fields 0 0 

- cooperatives 0 0 

- farmer’s house 27 80 

- trader’s house 40 7 

- others 60 13 

Price determiner:      

- farmers 0 0 

- trader 100 47 

- having bargain 0 53 

Criteria of price 

determination:  
    

- water content 67 80 

- dry bean size 40 53 

- cleanliness  100 73 

- color 0 0 

- aroma 0 0 

- others 0 7 

Source of price 

information:  
    

- market/transaction 

place 
0 0 

- other fellow farmers 0 0 

- collector 73 33 

- exporters 67 27 

Source: Primary data, processed, 2012 
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Table 11.  Average price of cocoa beans by 

postharvest treatment in South Celebes, 2012 

Descriptions 
Cooperator 

Farmers 

Non-

cooperator 

farmers 

Fermented cocoa 

beans (IDR/kg) 

 

20.000 

 

- 

Dry bon-fermented 

cocoa beans (IDR 

/kg) 

 

 

- 

 

 

18.500 

Grading results:  

90-95% (IDR /kg)    

 5-10% (IDR /kg) 

 

20.000 

14.000 

 

- 

- 

Fresh cocoa beans 

(IDR /kg) 

 

- 

 

4.000 

Low quality dry 

cocoa beans (dirty 

and infected with 

pests and diseases) 

 

 

 

5.000 

 

 

 

5.000 

Source: Primary data, processed, 2012 

Table 12.  Influencing factors in cocoa price 

fluctuation in Luwu District, South Celebes, 

2012 

Descriptions 
Cooperator 

Farmers 

Non-

cooperator 

farmers 

Influencing 

factors price 

fluctuation:  

- magnitude of 

sold cocoa at 

market 

- product quality 

- cocoa variety 

- others           

 

 

 

13 

47 

0 

40 

 

 

 

7 

47 

0 

53 

Cocoa price 

dynamic within 

the last five years: 

- increase 

- do not change 

- decrease 

- do not know 

 

 

 

33 

13 

54 

0 

 

 

 

7 

47 

0 

46 

Cocoa price 

estimation within 

the next five 

years: 

- increase 

- do not change 

- decrease 

- fluctuated 

 

 

 

53 

7 

7 

33 

 

 

 

53 

13 

0 

34 

Source: Primary data, processed, 2012 

 

Dried cocoa beans price varied by type 

(Table 11). The table tells us that the price of 

fermentated cocoa incentive was inadequate. 

Open market for low quality cocoa beans 

hampered the implementation of cocoa beans 

fermented.  As farmers badly needed money, 

they do anything in order to get money.  In this 

case, the policy of closing non-fermented 

cocoa market was necessary so that 

Indonesia’s  cocoa beans could be improved. 

Some farmers did grading, either separating 

cocoa from dirt or sorted it by size. 

Table 13.  Problems faced by farmers and its 

solutions in product marketing in Luwu 

District, South Celebes, 2012 

Descriptions 

Cooper

ator 

Farmers 

Non-

cooperato

r farmers 

Major problems in 

marketing the product: 
    

-  inadequate 

infrastructures 
53 7 

-  Exporter price influence 

on local/farmgate price  
20 13 

-  Too abundant supply, so 

that the price decreased  
7 0 

-  others 20 80 

Solutions:     

-  propose to rehabilitate 

the infrastructures to local 

government  

47 0 

-  made efforts to find out 

the correct pricing 

information 

33 7 

-  discussion with local 

government through 

extension workers 

7 0 

-  consolidation with other 

farmers 
0 93 

-  others 13 0 

Source: Primary data, processed, 2012 

The product quality is the main criteria in 

determining the price (Table 12). In addition, 

the amount sold also affected the price. 

However, cocoa was still wide open so that 

any random cocoa nothing to contain it. 

Respondents in Luwu found that cocoa price in 

the last five years still tended to decrease. 
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Almost all respondents expected the cocoa 

price of cocoa within next five years and on 

would continue to increase if the product 

quality could be improved. Therefore, the 

fermentation treatment was crucial. However, 

the majority of respondents in Luwu, South 

Celebes suspect that cocoa prices would 

continue to fluctuate in line with world prices. 

Table 14.  Cocoa farming prospect in 

Kabupaten Luwu District, South Celebes, 2012 

Descriptions 
Cooperator 

Farmers 

Non-

cooperator 

farmers 

Getting better: 

- yes 

- no 

 

100 

0 

 

100 

0 

Reasons for 

getting better: 

- bigger domestic 

demand  

- larger export 

opportunity 

- promising 

business profit  

- others  

 

 

 

27 

 

33 

 

100 

0 

 

 

 

14 

 

7 

 

67 

33 

Reason for 

getting worse: 

- more limited land 

- hard to find labor 

- bigger business 

risks 

- more expensive 

input prices  

- instable product 

prices 

- others 

 

 

0 

0 

 

0 

 

0 

 

0 

0 

 

 

0 

0 

 

0 

 

0 

 

0 

0 

Have ever 

cultivated other 

plants except 

cocoa: 

- yes 

- no 

 

 

 

 

87 

13 

 

 

 

 

80 

20 

More profitable 

than cocoa: 

- yes 

- no 

 

 

13 

87 

 

 

13 

67 

Source: Primary data, processed, 2012 

The problems faced by farmers in 

marketing were inadequate infrastructures as 

well as the cocoa price fluctuations due to the 

impact of the world prices. The solution 

proposed by respondents was that local 

government must improve the infrastructures 

and seeking for the correct pricing information 

while consolidating with other farmers (Table 

13). 

According to respondents, the cocoa 

farming and price would get better especially if 

pests and plant diseases such as CFB and VSD 

can be controlled. Good prospect was 

presumably because domestic market was 

getting bigger and farming profits were quite 

high. Most respondents in Luwu, South 

Celebes said that cocoa farming was better as 

compared to other plants (Table 14). 

Marginal Benefit Cost Ratio (MBCR) 

Conversion of fresh cocoa beans into dry 

fermented cocoa beans was 3:1. The average 

price of fresh cocoa beans was Rp 4,000, - and 

the average price dry fermented cocoa beans  

was Rp 20,000, -.  Fermentation and drying 

cost in Luwu, South Celebes was Rp 2,000 / 

Kg. There was a time gap about 4-5 days to 

conduct fermentation as compared to the non-

fermented. In addition, of the same weight of 

fresh cocoa beans, the dry non-fermented 

cocoa beans would be heavier by about five 

percent. 

Table 15. Cocoa farming profit in Luwu 

District, South Celebes, 2012 

Descriptions 
Cooperator 

Farmers 

Non-

cooperator 

farmers 

Production cost 

(IDR’ 

000/Ha/Year) 

 

 

7,500*) 

 

 

7,150**) 

Production 

(Kg/Ha/Year) 

 

1,600 

 

1,000 

Proce (IDR’000)  

           20 

 

18.5 

Revenue 

(IDR’000) 32,000 18,500 

Profit (IDR’000) 24,500 11.350 

B/C ratio 3.27 1.59 

Source: Primary data, processed, 2012 

Notes: *)   fermented cocoa beans 

**) unfermented cocoa beans  

Cocoa marketing was still promising and 

encountered no obstacles other than the price 

of which is largely determined by traders. 

Farmers sold dried cocoa beans, both 

fermented and unfermented. Pricing was based 

on the moisture content, grain size, cleanliness 
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including the presence of the fungus. On 

average farmers obtained price information 

from farmer’s group chairman or from the 

traders. The farmer’s group chairman also 

monitored US dollar exchange rate condition, 

as it was very influential on the increase and 

decrease in the price of cocoa at the farm level, 

from broadcasted. Table 15 indicates that 

business profits without post-harvest activities 

were fewer with very small B/C ratio. 

Selection of Sustainable Innovation  

Integrated innovation system that not only 

pay attention to technological innovation 

development but also combined it with a 

system of institutional or social innovation 

ensuring sustainability was the main solution 

both at farm level and at business or industry 

level. Social innovation is a distinct sub-type 

of innovation; it is new to the unit of adoption; 

leads to specific outcomes which are a 

measurable improvements on existing 

practices; can occur in any sector and often 

cuts across different sectors; has various stages 

and phases; is context specific; is not value 

neutral; has a product or content dimension as 

well as a process dimension; changes social 

relations with regard to governance; enhances 

societal resilience and increases beneficiaries 

socio-political capabilities and access to 

resources or empowerment dimension 

(Caulier-Grice, 2012) The UFBK innovation 

should also be done by applying social 

innovation to make its application easier and 

technologically could reduce its  processing 

time and by utilizing locally available 

materials and sustainable. Supervision of 

quality control and standardization of farmer’s 

and the group’s level was a part of technology 

innovation applicaton, which referred to the 

valid global standards or at least by applying 

SNI. 

Closing remarks 

1.  Government’s attention to increase 

agricultural product’s value added in 

rural areas all this time was still 

relatively small as compared to efforts in 

increasing agricultural production 

through the cultivation while postharvest 

handling seemed slow and was still not 

in line to the expectations. 

2.  Limited tools of cocoa processing and 

farmer’s knowledge hampered cocoa 

development. However, the major issue 

was that farmers were not interested in 

conducting appropriate processing 

methods which either lack technical 

standards triggered by the lack of price 

incentives or very small price difference 

or even no price incentive at all for 

fermented and non-fermented cocoa 

beans.  

3. Implementation of cocoa postharvest 

technology that has been developed by 

the Research Center for Coffee and 

Cocoa at farm level was still very little 

because its benefit had not been well 

disseminated the cocoa postharvest 

machinery was considered unaffordable 

by farmers, so that only farmer’s group 

and businessmen who owned it. 

 

Policy Implications  

 

1. Aid distribution of post-harvest 

machinery should be conducted based 

on farmers’ needs, abilities/skills and 

knowledge in operating the device. 

2. Cultivation technology and post-harvest 

technology availability enabled us to 

increase production and to improve 

cocoa quality. The problem that needed 

attention was institutional empowerment 

of farmer’s groups in post-harvest 

technology development. 

3. The major factors that must be taken 

into account in disseminating 

agricultural machineries, especially 

postharvest tools and equipments, were 

the quality and affordable price of the 

machines. 

4. In overcoming contraints related to 

farmer’s socio-economic, establishing 

partnership among farmers as producers, 

processors, and traders adn exporters 

was an integrated  social innovation 

between technology and institutional 

system must be developed. 
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