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Abstract: Cocoa as a plantation-commodities has a very essential role in Indonesian economy, not only for a major provider of employment but also as 
a source of trade and foreign. Supply chain will assist cocoa farmers in producing high quality of cocoa beans in order to connect with suppliers, 
factories, distributors, or retailers as well as logistics companies. This research aims to analyze the effect of flow of goods (X1), flow of information (X2) 
and flow of money (X3) in supply chain to the local cocoa farmers (Y) by using a questionnaire designed by Likert scale. This research is a descriptive 
analysis to determine relationship between X1, X2, dan X3 to the Y which data will be test by Kolmogorov-Smirnov test as well as determination coefficient 
test. Result showed that, r value closed to one is about 0.917 which is a high category or strong correlation between supply chain and local cocoa 
farmers with the contribution of r

2 
of 84 %. There are five distribution members of cocoa supply chain in West Sulawesi, Indonesia in case cocoa farmers, 

middle men, wholesaler, retailer and consumer. One indicator to determine the success rate of the supply chain is to know the level of efficiency of each 
chain. In fact, Although the relationship between the supply chain and cocoa farmers is high based on r value, the chain or marketing channel for cocoa 
is inefficiency because there were very long chain and still many market players involved in the marketing distribution chain.  

  
Keywords : Cocoa, Supply Chain, Farmers, Flow of Goods, Flow of Information, Flow of Money, Indonesia  

——————————      —————————— 

1 INTRODUCTION                                                                    

Cocoa (Theobroma cacao) is one of the plantation 
commodities which plays a very essential role for the 
Indonesian economy, from an economic perspective, cocoa is 
able to provide the third largest foreign exchange contribution 
after palm oil and rubber [1]. Cocoa is not only as a major 
provider of employment for rural communities, but also as a 
source of trade and foreign exchange  [2]. There are 40 to 50 
people working in cocoa farming, giving contribution into the 
annual cocoa production worldwide at 4.2 million tons equal to 
$11.8 billion with rate of 3% per year per decade [3].  The 
potential of this plantation sub-sector is large enough to 
become a promising export commodity in the future. The 
prerequisites needed are improvement and refinement of the 
business climate and market structure for plantation 
commodities from upstream to downstream. Export 
performance will be better if production activities, trade 
patterns and supply chains of cocoa run well. Currently, cocoa 
contributes to the state's foreign exchange of 1.4 billion USD 
per year from a total land area of 1.4 million hectares. In 
Indonesia, cocoa is managed in the form of smallholder 
plantations or in this case 94% of Indonesian cocoa is 
managed by local cocoa farmers involving more than 967 
thousand farm labor in rural areas. Indonesia's largest cocoa 
plantation area is on the island of Sulawesi [4], where West 
Sulawesi is one of the largest cocoa centers and suppliers in 
Indonesia [5]. Cocoa development in West Sulawesi has been 
started since 1980 initiated by local cocoa farmers who have 
large plantation areas. Various programs have been launched 
by the government to keep sustainable of cocoa in West 
Sulawesi. Various problems faced with cocoa in West 
Sulawesi have resulted in low productivity [6]. This is due to 

various aspects such as harvest and post-harvest, processing 
to marketing. One of them is through the cocoa national 
movement program to increase productivity. With the various 
problems faced by farmers in the upstream sector, of course it 
is closely related to the cocoa supply chain in the downstream 
sector. Another program is through cocoa certification, either 
initiated by the government or the private sector. Through the 
certification program, there is a partnership both farmers and 
the government or the private sector to produce quality cocoa 
beans with guaranteed prices and markets. The private sector 
program in the cocoa certification is through Sustainable 
Cocoa Production Program by increasing cocoa productivity 
which focuses on profit (economy), planet (environment) and 
people (social). This is in line with the SDGs program, namely 
reducing the impact of global warming in 2030. One of the pilot 
project areas of this program is in the West Sulawesi, 
Indonesia [7].  
In West Sulawesi Province, cocoa is one of the mainstay 
export commodities of a very large plantation product. It is 
proven by the cocoa plantation area reaching 153,693 
hectares with a production of 83,563 tons. The latest 
productivity reaches 0.54 tons per hectare [8]. Cocoa in West 
Sulawesi Province still experiences low productivity compared 
to Ghana and Ivory Coast, in case cocoa farmers have not 
chosen superior seeds that are recommended, as a result 
their production is low and also susceptible to pests and 
diseases that attack cocoa. Therefore, It is important to 
support local cocoa farmers in order to improve their income 
and producing high-quality cocoa bean which is 
environmentally and social-friendly aspects [7]. The supply 
chain will have an important role for farmers to understand 
flow of goods, flow of information, and flow of money in order 
to maintain sustainability of cocoa farming which is supported 
by sustainable programs. Moreover, the recent transformation 
of supply chain includes shifts from traditional markets to 
modern retail format in case regional supermarket chains or 
local corner market. It’s also involving rapid institutional and 
organizational change [9]. Supply chain will assist farmers in 
producing high quality of cocoa beans so they can connect 
with companies including suppliers, factories, distributors, or 
retailer as well as logistics companies that work together to 
create and deliver cocoa into the hands of end consumers. 
Supply chain can be a concept of implementing an integrated 
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logistics system that is involved in the supply and flow of 
cocoa to consumers, in this case the producers are local 

cocoa farmers. 

 

2. METHODS
This research was conducted in 2020 at one of the cocoa 
production centers in Indonesia, namely in West Sulawesi. 
The sample in this study were local cocoa farmers using a 
questionnaire designed with a Likert scale as well as open-
ended questions for respondents to conduct descriptive 
analysis. The analysis used to determine the relationship 
between dependent and independent variable  [10] in this 
case to measure the flow of goods, flow of  information flow 
and money flow in the supply chain to the local cocoa farmers 
with the formula:  

Y = a+b1X1 + b2X2 +............................. bnXn + e 
Y = Farmers 
A = intercept  
b1......b2 = Coeficient of regression 
X1 = Flow of goods  
X2 = Flow of information 
X3 = Flow of money 
e   =  margin error  (10%) 

 

3. RESULTS AND DISCUSSION 
 
3.1 Normality Test  
Data normality testing is used to see whether in a regression 
model the independent variable and the dependent variable or 
both have a normal distribution or not. The data normality test 
aims to determine whether each variable is normally 
distributed or not because a good regression model is normal 
or near normal data distribution. The normality test is needed 
to perform tests for other variables by assuming that the 
residual value follows the normal distribution [11].  
 

Table 1. Kolmogorov-Smirnov Test 
One-Sample Kolmogorov-Smirnov Test 

 Unstandardized Residual 

N 40 

Normal 
Parameters

a,b
 

Mean 0E-7 

Std. Deviation 3.73716148 

Most Extreme 
Differences 

Absolute .138 

Positive .126 

Negative -.138 

Kolmogorov-Smirnov Z .874 

Asymp. Sig. (2-tailed) .430 

a. Test distribution is Normal. 

b. Calculated from data. 

Sumber : Data Prime 

 
The table above shows that the sig (2-tailed) value is 0.430, 
which means that the r calculated value is higher than r table 
value, namely 0.430> 0.05, it can be concluded that the data is 
normally distributed. 
 
3.2. Determination Coefficient  
The coefficient of determination is a measure that shows the 
number of variations in the dependent variable which can be 
explained by the independent variable. In other words, this 
determinant coefficient is used to measure how far the 
independent variable explains the dependent variable [11]. 

The determinant coefficient value is determined by the r
2 

value 
as can be seen in table 2. 

 
Table 2. Results of Multiple Correlation Analysis and 

Determination Coefficient r
2
 

Model Summary
b
 

Model R R Square Adjusted  
R Square 

Std. Error  
of the Estimate 

1 .917
a
 .840 .827 3.890 

a. Predictors: (Constant), money (X3), information (X2), goods (X1) 

b. Dependent Variable: farmers (Y) 

 
From the regression results that have been implemented using 
SPSS 20, there is an influence of farmers on the supply chain 
of cocoa in the study location. Table 2 shows the coefficient of 
determination r square (r

2
) and the results of the correlation 

analysis where the value of R = 0.917 is very high. The value 
of R indicates multiple correlation, in this case, the correlation 
between the independent variable and the dependent variable. 
The value of R ranges from 0 to 1, if it approaches 1, then the 
relationship will be close. Conversely, if it is close to 0, then 
the relationship is getting weaker. The R number obtained is 
0.917, meaning that the correlation between the independent 
variable and the dependent variable is 0.917. It means a very 
strong relationship among Y as local cocoa farmers and 
supply chain variable in case flow of goods (X1), flow of 
information (X2), and flow of money (X3) with the contribution 
of r

2
 of 84%. 

 
3.3. Partial Test  
The partial t test can be seen from the results of the 
regression test in the determination coefficients table from the 
formula Y=a+b1X1 + b2X2 + b3X3.  
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3.4. Supply Chain Distribution Flow Patterns 
Supply chain is an activity concept by implementing an 
integrated logistics system, involving the links involved in the 
supply and flow of goods from raw materials to finished goods. 
Distribution process had an impact to great economic in 
agribusiness or agricultural products [12]. There is a 
distribution flow pattern in the cocoa supply chain in West 
Sulawesi, Indonesia. Clearly, the result is a supply chain 
structure from the producer in this case cocoa farmers to the 
final consumer which is described as follows [13].  
 
 
 
 
 
 
 
 
 
a=farmers, b=middle men, c=wholesaler, d=retailer, 
e=consumer 
 

Fig 1. Distribution flow patterns in the cocoa supply chain, 
West Sulawesi 

 
Based on Figure 4, the distribution flow pattern in the West 
Sulawesi, Indonesia, cocoa supply chain shows that there are 
4 distribution members generally involved in the cocoa supply 
chain mechanism consisting of:  
 
a. Cocoa farmers  
Cocoa farmers are chain that act as the main producers in the 
cocoa supply chain in West Sulawesi. farmers as the main 
chain, produce cocoa beans which are then fermented or dried 
in the sun and then sold as raw materials. 
 
b. Middle men  
Middle men were the first marketing intermediaries involved in 
the distribution of cocoa. Usually, the traders are in the village 
as the closest distribution channel to cocoa farmers as 
producers.  
 
c. Wholesaler 
Wholesalers are one of the market chains that distribute cocoa 
in large quantities. Moreover, Wholesalers have worked with 
collectors, then from wholesalers, 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

cocoa will be distributed to industries or large companies that 
process cocoa beans into industrial products such as food, 
beverage products and beauty products. in Sulawesi, one of 
the big companies or the cocoa industry is PT.  Effem that 
processes cocoa beans into chocolate and several other 
food products.  
 
d. Retailer  
Retailer is the distribution chain for cocoa both in the form of 
raw materials and finished products before it reaches 
consumers. retailers will distribute directly to the end 
customers.  
 
e. Consumer  
Consumer is the end users of cocoa products, both in the 
form of raw materials and processed products as well. This 
research indicated long supply chain of cocoa in West 
Sulawesi, Indonesia.  The distribution of cocoa from farmers 
the end consumer should through middle men, wholesaler 
and retailer. It would be impact to the price of cocoa bean. 
There is a significant difference price from farmers as 
producers to food processing industry as an end consumer 
of cocoa raw materials. Therefore, long supply chain of 
agricultural products had become concern of the government 
and stakeholders. it could impact to the high price disparity 
among actors of supply chain [14].  Supply chain as an 
activity related to the transformation and flow of goods [15], 
flow of information and flow of money services starting from 
the activities of supplying raw materials to goods and 
reaching consumers through distribution systems. There are 
five distribution members of cocoa supply chain in West 
Sulawesi, Indonesia in case cocoa farmers, middle men, 
wholesaler, retailer and consumer.  The chain or marketing 
channel for cocoa is inefficiency because there were very 
long chain and still many market players involved in the 
marketing distribution chain. Other than that, in order to 
guarantee the supplementation of food, distribution center is 
important to avoid the increase of food price [16] [12].  
The following are general marketing channels for cocoa in 
West Sulawesi 
 
 
 
 
 
 
 
 

Coefficients
a 

Model 

Unstandardize
d Coefficients 

Standardiz
ed 

Coefficient
s t Sig. 

95.0% Confidence 
Interval for B 

Correlations 
Collinearity 
Statistics 

B 
Std. 
Error 

Beta 
Lower 
Bound 

Upper 
Bound 

Zero-
order 

Partial Part Tolerance VIF 

1 

(Const
ant) 

.258 7.843  .033 .974 -15.648 16.164      

 X1 -.280 .244 -.077 -1.148 .258 -.774 .214 -.170 -.188 -.076 .983 1.017 

X2 .851 .063 .905 
13.52
7 

.000 .724 .979 .914 .914 .900 .989 1.011 

 X3 -.058 .873 -.004 -.066 .947 -1.829 1.713 -.040 -.011 -.004 .992 1.008 

 a. Dependent Variable:  Cocoa Farmers  Y 

Y= 0.258 – 0.28 X1 + 0.851X2 – 0.056 X3 
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Fig 2. Marketing distribution of cocoa supply chain in 

West Sulawesi, Indonesia 
 
Based on the figure 2, it showed that the cocoa in West 
Sulawesi consists of 4 types of channels that distribute cocoa 
beans according to market demand standards. In fact, farmers 
often sell their cocoa which are not in accordance with market 
demand, especially the moisture content standard and the 
drying time for cocoa beans. This will have an effect on the 
low price received by cocoa farmers as the main producer. 
Cocoa farmers in West Sulawesi, especially in the research 
location, do not sell to consumers or industry directly, farmers 
only sell cocoa beans to middle men, wholesalers and retailers 
in each village. This is because the farmers' cocoa beans do 
not match the moisture content expected by the market.  So 
that, post-harvest handling is still needed by to middle men, 
wholesalers and retailers before selling them to companies or 
industries. Cocoa is an agricultural commodity that cannot be 
consumed directly, so cocoa raw materials should be 
processed into food, beverage, beauty products, and others 
made from cocoa through the processing industry.  

 
3.5. Cocoa supply chain mechanism 
The cocoa supply chain mechanism has several aspects that 
need attention related to the flow of goods, the flow of 
information and the flow of money. The flow of goods in cocoa 
supply chain management is the distribution of products in the 
form of cocoa beans that are dried or sun-dried to middle men, 
wholesalers and retailers in the form of dry cocoa beans. The 
flow of information relates to the communication process 
between the links involved in the cocoa supply chain which 
includes farmers, middle men, wholesalers and retailers, while 
the flow of money is the distribution of value in the form of 
money where it consists of costs paid and profits received by 
every chain involved in the cocoa supply chain. It is important 
to optimize the logistics of cocoa supply chain and increase 
the profitability of cocoa sector and also the quality life and 
wellbeing of the farmers in the country [17]. determine the 
success rate of the supply chain is to know the level of 
efficiency of each channel in the supply chain. In the 
marketing process, it is more efficient if the work of the 
marketing agencies involved is also efficient so that all parties 
will increasingly benefit [18]. Moreover, food system 
organization should be strengthened their operations to 
safeguard against against a variety of potential threats. The 
production distribution process is an integral part of the supply 
chain for the cocoa products.            The distribution process 
will also indirectly form a channel that connects every chain 
involved in the cocoa supply chain in West Sulawesi, 
Indonesia. The products that are sold by cocoa farmers in 

West Sulawesi are dry and semi-dry cocoa beans, both from 
permented and non-fermented cocoa. Based on the interview 
results, in this case the cocoa farming business actors, most 
of the cocoa farmers sell cocoa beans with certain conditions 
without taking into account the moisture content of each cocoa 
sold. This is based on factors of economic pressure or needs 
as well as limited capital from each cocoa farmer. The results 
of the interviews indicated that most of the cocoa farmers sold 
cocoa beans with moisture content of 10, 13, 15, even 20 
levels or only dried in the sun for 6-8 hours. 
 

4. CONCLUSIONS  
Based on the results of research on the effect of the cocoa 
supply chain, the following conclusions were obtained: 

- Independent variables, namely flow of goods (X1), 
flow of information (X2), flow of money (X3), affect the 
dependent variable, namely farmers (Y). 

- There is an effect of the cocoa supply chain on 
farmers with the coefficient of determination r2 and 
the results of the correlation analysis where the value 
of R = 0.917. This means that there is a very strong 
relationship with a contribution of r2 of 84%. 

- By using the calculation of Y = a + b1X1 + b2 X2 + 
b3X3, the results of multiple linear regression 
research obtained from the equation are Y = 0.258 - 
0.28 X1 + 0.851X2 - 0.056 X3. 
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