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Abstract. After long-lasting conflict and tsunami on December 26, 2004, some international
donors/NGOs supported Aceh on cocoa development. Aceh cocoa sector has experienced
tremendous growth in Indonesia. This study aims to investigate quality and market chain of
Aceh cocoa beans. The survey was conducted in Pidie District. A number of 21 farmers and 1
exporter were interviewed; the beans from farmer’s warehouses were analyzed and compared
to Indonesia National Standard (INS). The result showed that the beans were generally
produced from 6 Sub-Districts: Keumala, Titeue, Glumpang Tiga, Padang Tiji, and Tangse.
They were not fermented; most were exported to the USA. Based on bean count, quality was
mainly included in I/A and II/B. The main quality problem was high moisture content.
Presumably, the beans were bought by wholesalers with lower price although not been
sufficiently dried. Other quality parameters were good: no moldy bean and contaminant, very
low insect damage/hollow-/germinated beans, and tiny broken beans (quality I)

1. Introduction

Indonesia is one of the main cocoa suppliers, after Ivory Coast, and Ghana. The cocoa plant is easy to
be integrated or intercropped with other plants as bananas, nuts, etc. and can be developed within the
scope of organic farming.

In Aceh, cocoa was rapidly developed after the tsunami of 26 December 2004, supported by
international NGOs and donors [1]. Cocoa played a special role in the economic rebuilding of the
community after conflict since many potential cocoa cultivation areas located at areas where people
most severely by conflict and capital requirement for cocoa plantation is relatively low compared to
oil palm and rubber, making it affordable by the community. In addition the global market of cocoa in
the future is expected to remain strong.

Now, cocoa is one of Aceh superior commodities. Production increases continuously, with the
centers in East Aceh, East South Aceh, North Aceh, Bireuen, Pidie Jaya and Pidie Districts. A big
warehouse, managed by an exporter, was established in Pidie District [5].

Unfortunately, Aceh cocoa export has not given much-added value to farmers. The quality
variation affected the acceptance of consumers and long marketing chain reduced the profits of
farmers. Therefore, the study of cocoa quality and marketing chain is important in order to provide
greater profits for farmers. Efforts to increase the added value of cocoa plantations also can be done
with the utilization of cocoa pod waste to be processed into organic fertilizer or extracted to get pectin

[3].
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2. Quality Standard
The quality standard can be used to produce quality classes[8]. Cocoa beans’ quality based on
Indonesian National Standard (INS 01-2323-2003) is presented in Table 1.

Table 1. INS of cocoa beans

Characteristic 1 II 11
Bean count/ AA:max.85 B: max.110 > 120
100 grams A:max.100 C: max.120
Moisture 75 75 75

content, % max

Moldy, % max
Unfermented, % max
Insect damage, hollow-,
germi-nated, % max
Broken, % max
Contaminants,

3
3
3
3
% max 0

S W AN 0

4
8
6
3
0

3. Research Method

The survey was conducted in Pidie District. A number of 21 respondents which consisted of 20
farmers and 1 exporter[5] were interviewed. The respondent was determined by purposive sampling
technique.

Samples of cocoa beans were taken from the farmers’ warehouses and analyzed in the laboratory of
Agricultural Faculty of Syiah Kuala University. Quality analysis consisted of bean count, moisture
content, moldy beans, fermented/not fermented beans, insect damage/hollow beans/germinated beans,
broken beans, and contaminants. The results of this analysis were compared to the quality
requirements of INS, so that it could be known the quality class of each sample.

In addition to the analysis of cacao beans quality parameters, it was also observed the market chain
of cocoa beans in the field. The market chain here is the stages which through by the sale of cocoa
beans from the producers or farmers to the exporter.

4. Results and discussion
The results of the quality analysis of Aceh cocoa beans from this research are presented in table 2.

Table 2. Quality of Aceh cocoa beans

Sub-District Bean count  Moisture (%) IHG (%)b  Broken (%)
Tiro 108 15 1.17 1
Glumpang Tiga 85 21 3.89 1
Keumala 88 12 1.28 0.47
Tangse 105 9 1.69 0
Titeue 88 12 2.58 0
Padang Tiji 102 9 1.63 0

a. Unfermented, moldy beans 0%, contaminants 0%
b. Insect damage/hollow-/germinated beans

4.1. Bean count
Bean count is a determination of cocoa beans quality based on the calculation of the number of beans
per 100 grams of sample. The larger the bean size, the fewer the bean count, so the better the bean
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quality class. However, the comparison of the cocoa quality based on bean count must be done in the
same moisture content, namely the moisture content of 7.5% (INS).

The field data presented in Table 2, for example, showed that the beans from Glumpang Tiga had
the fewest bean count (85) but the highest water content (21%), while the beans of Keumala and Titeu
had more bean count (88) but lower water content (12%). As the cocoa moisture contents were
reduced or set up to 7.5% based on INS, the bean count of Glumpang Tiga was equivalent to 98 or
higher that of Keumala and Titeu (92). However, since these bean counts were below 100, based on
INS, they met into quality IA. The bean count of Padang Tiji was equivalent to 103 (IIB), Tangse 106
(IIB), Tiro 116 (IIC), and no sample was included in quality III of INS.

4.2. Moisture content

The moisture content affects the durability of the beans during storage [10]. To prevent the growth of
micro-organisms, the moisture content of cocoa beans must be reduced by drying the cocoa beans to
the limit of the maximum moisture content of 7.5%. However, if the cocoa beans dried for too long
under the sun, the moisture content could be extremely low. Too dried beans could stimulate outer
skin damage, so that the beans became brittle and easily broken [9].

The moisture content of the beans in this research was above INS (Table 2). It allegedly due to bad
post-harvest handling, for example, the sap was not removed before the beans dried (sugar beans). On
drying process, the outer skin of sugar beans will remain wet even though the inside of the beans has
been dried. The cocoa beans with relatively high moisture content were also 21% due to the
insufficient drying process. Supposedly the beans must be dried up to 4-5 days, however sometimes
the collectors directly buy it with cheaper prices despite the drying process was still 1-2 days.

Generally, the moisture content of cocoa beans in the field was measured by using a digital tool
called Aqua-Boy. The measurement was quite simply by plugging the tool into jute or sack containing
cocoa beans, and then the tool automatically determines the amount of water content of the cocoa
beans. The tool was also quite accurate, since there was no much difference as the result of this tool
compared to that of the laboratory using the oven method.

4.3. Moldy beans
Mold can not only damage the taste and aroma of chocolate, but also has potential to produce toxic
compounds that are harmful to health. The beans with high moisture are susceptible to mold attack and
mold attack is considered serious if the growth has entered into pieces of beans.

However, as shown in Table 2, the moldy beans in this research were 0%. Although the moisture
content did not meet the INS, allegedly the storage process in average had not lasted longer (just 5-6
days), so that the condition of the beans were still good.

4.4. Unfermented beans

Fermented cocoa beans have a brighter appearance, sharp scent, not slimy, and higher value. The
unfermented beans have relatively lower quality since they have the more opaque appearance, less
pungent aroma, slimy, and lower prices[10].

As shown in Table 2, the cocoa beans in this research were not fermented. These beans were
exported to the American market, which based on farmer opinion did not require fermentation process.
In addition, farmers generally did not understand how to do cocoa fermentation. It was also found in
the field that there was no price difference which was gained by farmer between fermented and
unfermented beans. The previous ones however required a longer processing time and a more
intensive work compared to the last ones, so that there was so far no stimulate motivation for the
farmer in order to conduct fermentation process.

4.5. Insect damage
Insect damage beans are beans those found inside the content of insects or insect body parts, or show
damage due to insects that can be seen by the eye. The presence of insects could be caused by bad
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storage condition or by too long storage time. While the hollow beans are beans those have been
empty inside, and will deflate when pressed with a finger.

As shown in Table 2, insect damage, hollow-, germinated beans (IHG) in this research ranged
between 1.17%-3.89%. These met the quality I of SNI (max.3%), except Glumpang Tiga (II).
Interestingly, the only contribution of IHG came from hollow beans. No insect damage and
germinated beans were found. Germinated beans usually occur when the fruits are harvested too ripe.

The hollow beans occurred allegedly due to the lack of farmer’s knowledge on cocoa cultivation
technique. Farmers expected a lot of fruits from one cocoa plant. They did not understand that
branched cocoa fruits could later cause hollow beans. Therefore the cocoa farmers still required
counseling and training.

Low IHG beans were also suspected due to a relatively short storage time (5-6 days). It was a time
as farmers dried or stored the cocoa beans while waiting for the collectors. The beans were then
further dried by the collectors and after dry enough were stored for no longer than 1 month, while
waiting for being sold to big trader or exporter. The trader kept the cocoa beans for no longer than 3
months prior to export. Before storage, the warehouse was cleaned and fumigated in order to avoid
pests. As the cocoa beans were being to be exported, the analysis was carried out again in order to
ensure the quality.

4.6. Broken beans

There are several causes of broken beans, such as using of sharp tools to issue the beans from the pod,
as well as a too long drying process. Using of sharp tools can hurt the beans, while too dried beans are
easy to be broken [9], Fortunately, as shown in Table 2, the broken beans in this research were less
than 1% (quality I).

4.7. Contaminants
The presence of contaminants or foreign objects in cocoa beans can reduce the quality of cocoa beans.
Usually, foreign objects such as gravel, twigs, and cigarette butts can contaminate the cocoa beans by
the drying process, as the beans are dried without any mats or plastic layers under the sun next to the
roadside.

INS has absolutely no tolerant to contaminants (0% of contaminants). As shown in Table 2, there
were no contaminants or foreign objects found in the samples. This showed a full awareness of cocoa
farmers on this quality parameter.

4.8. Market chain

The results showed that there were two types of market chain used by cocoa farmers: farmers-
collectors-exporter (type 1) and farmers-exporter (type II). About 70-75% of farmers sold their cocoa
beans to collectors who came to their homes or who stayed in the market, the collectors sold further
the beans to the exporter. Only 25-30% of farmers sold their cocoa beans directly to the exporter
(Armajaro). This company has a market share of 40 percent of cocoa beans produced in Pidie.

According to Azzaino [2], the longer the market chain, the higher the marketing costs and therefore
the lower profit margins gained by the farmers. The high marketing cost will also increase the prices at
the consumer level or decrease the prices at the producer level.

Thus short marketing chain (type II) should be implemented in order to achieve higher marketing
margin. However, cocoa farmers in the field were generally less educated or just graduated from
primary school, so that they were inexperienced to deal directly with the exporter. Only a small part of
the farmers had better education, ranged from junior high school to senior high school. Other reasons
associated with the scale or cocoa land owned by farmers. Many cocoa plantations are still managed
by the community on a small scale. Most farmers of respondents had less than 2 hectares of land, only
a few farmers who own the land area of 3-4 hectare. Therefore, although inefficient, they prefer to
implement Type I in the marketing chain.
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5. Conclusion

Generally cocoa beans in Aceh (Pidie) were produced without fermentation process and exported to
the USA. Based on bean count, quality was mainly included in I/A and II/B. The main quality
problem was high moisture content. Presumably, the beans were bought with a lower price by
collectors although not been sufficiently dried. The collectors or exporter had to reduce moisture
content before export. Other quality parameters generally meet INS. Although less efficient, farmers
with lower education level prefer to implement type I of marketing chain (farmers-collectors-
exporter).

Recommendation
It needs to outreach to farmers, especially regarding of post-harvest handling, including drying and
storage techniques, as well as marketing.
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