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1

Determinants of Income Generated from Robusta Coffee Farming in Central Java, Indonesia

Abstract

Coffee farmers in Central Java have widely cultivated Robusta variety. During the last decade, the demand
for coffee increases substantially. The coffee commodity is cultivated because of the higher price, which
makes the commodity more competitive in the market. The study was conducted to analyze the comparison
of farmers' income from Robusta coffee farming which is based on the form of the post-harvest processing,
and to analyze the factors that affect the income of Robusta coffee farmers in Temanggung Regency. Primary
data were obtained from direct interviews with 98 farmers running the Robusta coffee farming business;
secondary data were obtained from the relevant institutions. The results show that the income of Robusta
coffee farmers by selling their product in the form of coffee grain was higher than those who directly sold the
coffee as raw material. The factors influencing the income were the farm size, the age of coffee plantations,
raw coffee production, the variable cost, and the form of Robusta coffee product sold by farmers. These
factors partially influenced the income of Robusta coffee farmers. However, the fixed cost did not influence

the income of Robusta coffee farmers.

Keywords: coffee farming, economic aspects, Java province, product differentiation, smallholder

Introduction
The coffee production is one of the businesses that is currently growing over the globe. Studies on
the coffee business have been carried out by researchers such as Geibler et al. (2016) and Mishra (2013) that
show promising prospect. The success of the coffee business starts with a good business model that pays
attention to the value chain (Mishra, 2013). Ferreira et al. (2021) stated that going to a coffee shop is a
lifestyle for people in urban areas. A good coffee business with respect to the value chain will generate high
profits. Lee and Bateman (2021) states that organic coffee is now gaining more attention in the international
coffee business than conventional ones. Currently, both robusta and arabica coffee are developed organically
for high profit.
Indonesia is one of the potential coffee producers in the world and have contribute significant market
share. At a national level, the farm size of coffee plantations in Indonesia in 2015 has reached up to

1,230,001 ha. Smallholder farmers dominate the coffee plantation, with a total of up to 1.9 million farmers.
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Based on the farm size, around 1.2 million ha (96.16%) is owned by farmers in rural areas, and 22.59 ha
(1.8%) 1s managed by the government and, 25.54 ha (2.04%) is owned by private companies (Directorate
General of Plantation, 2016).

The coffee plantation has roles as the source of income and job opportunities for people, and one of the
sources of foreign exchange since to some extents of the product is exported. The export of coffee
plantations in Indonesia is the fourth largest export value, following rubber, palm oil, and cacao (Secretary
General of Ministry of Trade, 2018).

In the last decade, the domestic demand for coffee has been rapidly increasing, especially as the raw
material for beverage. Coffee consumption has been seen as part of a lifestyle in people's social existence.
According to Ministry of Agriculture (2016), coffee consumption in Indonesia in 2016 was 249,824 ton, and
in 2021 it will be projected to increase by 48.06%, which account for about 369,886 ton. The coffee price in
Indonesia from 2014 to 2017 showed an increasing trend with an average of 4.80% per year.

Temanggung Regency is the center of coffee production and coffee processing in Central Java,
especially Robusta coffee. Based on the Decree of the Ministry of agriculture No. 830 of 2016 about
developing a center of coffee plantation, Temanggung Regency is predicted to be one of the centers of
Indonesian coffee production. There are eight sub-districts in the area that have potentials to become centers
for coffee production.

Temanggung Regency is supported by the large size of land and highly favorable in agro climate,
especially for Robusta coffee plantation. The farm size and Robusta coffee production in Temanggung
Regency have the highest coffee production in Central Java Province. An estimated total of 4,583 tons of
Robusta coffee was produced as well, as there was 9,338 ha of coffee planted in Temanggung Regency. In
comparison, the production of Robusta coffee in Central Java was 14,921 tons. It means that Temanggung
Regency contributes 30.72 percent of Robusta coffee production in Central Java (Office of Agriculture and
Plantation of Central Java Province, 2016).

Based on post-harvest handling was carried out by the farmers, Robusta coffee products in
Temanggung Regency could be categorized into raw coffee fruit (cherries) and green beans. The processing
into green beans is the first stage process carried out by farmers. According to Listyaningsih et al. (2019),
there would be value-added obtained by the farmers by selling their coffee into green beans compared to
farmers selling their coffee in the form of cherries. Farmers not only get benefits from their increasing
income; meanwhile, they can also have maximized added value by using waste from coffee plantations for

fertilizer. Farmers also utilize residue from post-harvest processing as animal feed. Improving the value-

https://mc.manuscriptcentral.com/issj?DOWNLOAD=TRUE&PARAMS=xik_dHCCxqu7nomqy4HAEgYyMVsGeunKL6CY321L2dEpi2E1cCbWzR... 2/13



11/22/22, 8:34 AM https:/mc.manuscriptcentral.com/issj?DOWNLOAD=TRUE&PARAMS=xik_dHCCxqu7nomqy4HAEGYyMVsGeunKL6CY321...
added of Robusta coffee in different products theoretically would influence the price and farmers' income.
Moreover, increasing farmers' income will motivate the farmer to focus and sustain their coffee plantations.

This research was conducted to analyze the comparison of Robusta coffee farmers' income based on
post-harvest processing and to analyze the factors influencing Robusta coffee farmers' income in
Temanggung Regency, Central Java. Meanwhile, research benefits were expected to be the recommended
material for the policymakers to move toward a more outstanding market orientation of the coffee industry. It
is expected to be a piece of scientific information or reference for further research, especially in developing
the Robusta coffee industry strategy.

Research Methodology

The research was conducted in Temanggung Regency. Temanggung Regency has been purposively
selected based on consideration as a center of production and processing of Robusta coffee in Central Java
Province. Research locations were purposively determined in three sub-districts, Gemawang, Candiroto, and
Kandangan Sub-districts. The research was carried from November 2018 to January 2019.

A survey method was used in this research. The research was conducted by taking the sample from a
population and developed a questionnaire as the primary data collecting instrument (Singarimbun and
effendi, 1989). The respondents of Robusta coffee farmers were determined by a three-stage cluster random
sampling method: (i) Determining sub-districts. It was based on the biggest Robusta coffee production in
Temanggung Regency, namely: Gemawang, Candiroto, and Kandangan Sub-districts; (ii) Determining
sample of villages. Two villages were selected from each sub-district with the largest Robusta coffee
production, namely: Gemawang and Kemiriombo village, Muneng and Plosogaden village, and Blimbing
and Gesing village; (ii1) Determining the number of Robusta coffee farmers. Respondent was calculated
based on the solving formula of determining the number of samples. There were 98 sampled farmers
obtained from a 4,653 population of Robusta coffee farmers in Temanggung Regency. The 98 farmers were
distributed in six regions of Gemawang village (36 farmers), Kemiriombo village (21 farmers), Muneng
village (8 farmers), Plosogaden village (11 farmers), Blimbing village (4 farmers), and Gesing village (18
farmers).

The data used in this research were taken from primary and secondary data. Primary data were
collected from Robusta coffee farmers, and secondary data were obtained through scientific literature and
data relevant to this research. The primary data included cost analysis, price of production input, as well as
the price of output production based on the post-harvesting product (cherries and green bean). Primary data

collection was conducted by observation, and direct interview to Robusta coffee farmers based on the
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questionnaire prepare beforehand. The data analysis method was a quantitative descriptive method including
income analysis, independent sample t-test analysis, and multiple linear regression.

Folowing Ekowati et al. (2014) income analysis was calculated by deducting total production cost of

farming from the total revenue. The income can be amathematically formulated as follows.
ITi =TRi—-TCi
where, ITi = Profit (IDR/year)

TRi = Total Revenue (IDR/year)

TCi = Total Cost (IDR/year)

i=g = coffee produced in the form of coffee cherries

i=b = coffee produced in the form of green bean
The independent sample t-test was used to analyze the comparison between Robusta coffee farmers'
income with the post-harvest product of coffee cherries and green beans. The hypothesis of this research
was: it was assumed that Robusta Coffee farmers' income who sell their product in the form of coffee
cherries is significantly different from the farmers who sell the product in the form of green beans.
Following Soekartawi (2003), the factors influencing Robusta coffee farmers were analyzed using

multiple linear regression, with the following mathematic formulation as follows.

Y=a+bX, +b,X,+bX;+bX,+b; X;+b; X, +b,D+te (1)

where

Y = Income of Robusta Coffee farmers (IDR/year)

a = Constant

b, b, = Regression coefficient

X, = The farm size (ha)

X,  =The number of Robusta coffee trees planted by farmers (number of the unit of tree)
X, = The coffee lifespan (year)

X, = The number of coffee cherries productions (kg/year)
Xs = Fixed cost (IDR/year)
X¢ = Variable cost (IDR/year)
D = Dummy variable, in this case, the form of coffee had been sold by the farmer

D =1, if the coffee was sold in the form of green bean

D =0, if the coffee was sold in the form of coffee cherries

e = Disturbance term

Moreover, statistic test applied was F test, coefficient determination (R?),and t-test. The research

hypothesis was: it was assumed that independent variables, which include the farm size, number of coffee
trees planted by farmers, coffee lifespan, the production quantity of coffee cherries, fixed cost, the variable
cost, and the form of coffee had been sold by the farmer significantly influences the dependent variable,
which is farmers’ income generated from Robusta coffee farming.
Results and Discussion

Robusta coffee farmers in Temanggung Regency usually harvest coffee cherries from July to

August every year. The standard measure for robusta coffee maturity is marked by a change in the color of
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the coffee fruit skin to red or reddish yellow. However, there are some robusta coffee farmers who harvest
their coffee when the coffee is not completely ripe. This is caused by several things, but the main thing is due
to the consideration of the urgent economic needs of the family. Robusta coffee is harvested when it is ripe.
This harvest has the following advantages: (i) Coffee is easy to process because the skin is easy to peel off;
(i1) The ratio of the weight of coffee beans to the weight of fresh coffee is higher; (iii) The coffee beans are
pithier so that the bean size is bigger; (iv) Faster coffee drying time; (v) Better physical quality and flavor.
Harvesting unripe robusta coffee where the fruit is still green or yellow, and harvesting robusta coffee whose
fruit is too ripe (black fruit), or harvesting the fruit in an unhealthy condition will cause low physical quality
of the Robusta coffee beans, and the taste is unfavourable.

The robusta coffee marketed by farmers based on post-harvest handling (shape) can be classified
into two types, namely cherries and green beans. Marketing in the form of coffee logs if the robusta coffee
fruit is not subject to post-harvest handling, or in other words, after harvesting, it can be directly marketed to
buyers, who are generally collector traders. Meanwhile, the marketing of robusta coffee in the form of coffee
beans is carried out by farmers when there is post-harvest processing. Processing of robusta coffee from
coffee cherries into coffee beans is done by dry processing.

Coffee farmers mostly carry out the dry processing process, and this is because, in general, the
capacity of the coffee farmers to do is small, and it is easy to do even though it only uses simple equipment.
In dry processing, after the Robusta coffee fruit is harvested, it is dried immediately. Robusta coffee fruit
must be dried immediately to avoid undergoing chemical processes that can reduce product quality. Peeling
the flesh of the fruit, peeling the horn skin, and peeling the epidermis are done after the coffee becomes dry.
Peeling the dry coffee fruit skin aims to separate the coffee beans from the fruit skin, horn skin and
epidermis. Peeling the horn skin using a pulper and stripping the epidermis using a huller.

This condition is in accordance with the opinion of Najiyati and Danarti (2004), which states that
the difference between dry processing and wet processing is the treatmet using water. Wet processing uses
water for peeling and washing the coffee cherries, while dry processing after the coffee cherries are harvested
immediately dried and then stripped.

The different forms of Robusta coffee marketed by farmers have different consequences for post-
harvest processing costs. Farmers who market in the form of coffee beans have a higher variable cost than
farmers who market in the form of coffee logs. The gap is IDR 12,444,523/ha/yr compared to IDR
10,320,436/ha/year. The high difference is due to post-harvest processing costs for Robusta coffee which is
marketed in the form of coffee beans. Post-harvest processing costs referred to are costs for drying and

milling or stripping the coffee skin. The production input value in the form of fertilizer (mainly manure) in
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Robusta coffee farming in Temanggung Regency is absolutely lower than the cost of labor. This is because
the robusta coffee farmers have not done fertilization optimally according to the recommendations
recommended by the related technical agencies.

According to the recommendation of related technical agencies, the dosage of manure use for
mature coffee plants is 14,000 kg/ha/year, but coffee farmers in Temanggung Regency only use manure for
an average of 587.95 kg/ha/year. This is due to the lack of manure availability in the coffee farming area and
the relative lack of understanding of farmers about the benefits of organic fertilizers for the coffee production
process.

The total revenue of coffee farmers who market their coffee products in the form of coffee cherries
is IDR 22,174,146/year/5,091 m?, while the total revenue of coffee farmers who market their coffee in the

form of coffee beans is IDR 29,462,276/year/5,386 m>. The revenue component comes from the production
output multiplied by the selling price per unit weight. This is in accordance with the opinion of Suratiyah
(2006), which states that gross income or income is all income obtained from farming during one period
calculated from sales. The revenue value of robusta coffee farmers in Temanggung Regency is influenced by
the amount of production, the form of the product being marketed, and the selling price of the coffee weight
unit.

The production of Robusta coffee for each farmer is different. This is partly due to the different
scales of coffee farming and the age of the coffee plants and the varying care of coffee plants. Coffee prices
may vary due to the different forms of coffee marketed, the quality of the coffee, and the different marketing
channels chosen by farmers. Farmers who market their coffee products in the form of beans get a higher
average price than farmers who market their coffee in the form of logs (IDR 25,688.60/kg of coffee beans is
greater than IDR 5,443.90/kg of logs). Robusta coffee farmers in Temanggung Regency market coffee in the
form of beans to collectors, wholesalers, and coffee producers. Coffee logs are marketed only to coffee
collectors and artisans because large traders generally only accept coffee in the form of coffee beans.

The quality of coffee also affects the marketing price of Robusta coffee. For example, Coffee beans
with a moisture content above 12% are slightly lower than coffee beans with a moisture content of 12%,
where the price difference is around IDR 500/kg. Based on the results of Listyati's research (2017), farmers
sell robusta coffee to collectors and wholesalers, and if the price in the market is not much different, farmers
usually choose to sell to collector traders.

The income of coffee farmers who market their products in the form of coffee logs with an average
business scale of 0.51 ha for one year is IDR 13,917,364.63 or equivalent to IDR 27,337,192.35/ha/year. The

ability of capital in coffee farming to generate income (profitability) is 168.56%. This profitability value is
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compared with the small business loan interest at the farmer level, for example, Food and Energy Security

Credit (KKPE), People's Business Credit (KUR) with interest rates ranging from 6-7 percent, then robusta

coffee farming whose products are marketed in the form of coffee logs. is worth the effort. The value of

production costs, revenues, and farming income for robusta coffee whose products are marketed in the form

of logs in detail are presented in Table 1.

Table 1. Econmic aspects of coffee logs on an average land area of 0.51 ha.

No. Items Value Number
(IDR) IDR
1.  Fix cost
= Building and land Tax 46,042
= Land rent 2,163,675
= Depreciation 792,929
Number 3,002,647
2. Variable cost:
= Livestock fertilizer (404.95 kg) 171,707
=  NPK fertilizer (167.39 kg) 399,804
= SP-36 fertilizer (99.10 kg) 210,512
= Urea fertilizer (193.61 kg) 376,987
= fertilization labor(6.35 mwd) 407,317
= weeding labor (9.46 mwd) 610,731
= pruning labor (15.56 mwd) 1,006,829
= harvesting labor (31.96 mwd) 2,070,243
Number 5,254,134
Production cost 8,256,781
3.  Revenue
= Jogs coffee (4,073.17 kg) 22,174,146
Income 22,174,146
4 Farm profit 13,917,364

Explanation: Men's Working Days (MWD)

Meanwhile, the income of Robusta coffee farmers who market their products in the form of green

beans with an average business scale of 0.54 ha for one year is IDR 19,582,492 or equivalent to IDR

36,358,136/ha/year, with a profitability value of 198.21%. This profitability value reflects that coffee

farming carried out by coffee farmers in the Regency is very feasible to be cultivated. The value of

production costs, revenues, and farming income for Robusta coffee, whose products are marketed in the form

of bean coffee, are presented in detail in Table 2.

Table 2. Economic aspects of coffee beans on an average land area of 0.54 ha.

No. Items Number Number
(IDR) (IDR)

1.  Fix cost

= Building and land Tax 48,982

= Land rent 2,289,050

= Depreciation 839,131

Number 3,177,163

2. Variable cost:

= Livestock fertilizer (404,95 kg) 107,543

= NPK fertilizer (167,39 kg) 437,684
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= SP-36 fertilizer (99,10 kg) 222,526
= Urea fertilizer (193,61 kg) 383,500
= fertilization labor (6,35 mwd) 430,877
= weeding labor (9,46 mwd) 640,701
= pruning labor (15,56 mwd) 1,069,473
= harvesting labor (31,96 mwd) 2,349,386
= Ose Processing labor (16.58 1,060,927
mwd)
Number 6,702,620
Cost Production 9,879,783
3.  Revenue:
= Ose Coffee (1,191 kg) 29,462,276
Number of Revenue 29,462,276
4.  Farm Income 19,582,492

5. Farm income of Robusta coffee/ha
Explanation: Men's Working Days (MWD)

The income of robusta coffee farmers who sell their products in the form of coffee beans (green
beans) is higher than the income of robusta coffee farmers who market their products in the form of coffee
logs. This is in line with the results of Saragih's research (2019), that farmers who carry out primary
processing (processing red logs into unhulled coffee) get higher income and are significantly different from
farmers who sell red logs. For this reason, efforts are needed so that robusta coffee farmers have the
motivation to process their products into coffee beans in order to increase the added value of their farming.

Hariyati (2014) states that the highest driving factor in developing processed coffee products in
Sidomulyo Village, Silo District, Jember Regency is the high motivation of farmers. This is also supported
by statistical analysis using the Independent Sample t-test. It can be seen that the income of robusta coffee
farmers who market their products in the form of bean coffee has a significantly different value from the
income of robusta coffee farmers who market their products in the form of log coffee (P < 0.05). The income
of robusta coffee farmers who market their products in the form of coffee beans has a greater value than the
income of Robusta coffee farmers who market their products in the form of coffee logs (IDR
36,358,136/ha/year, higher than IDR 27,337,192/ha/yr). The significant statistical test results illustrate that
the role of post-harvest processing of robusta coffee products can actually increase the added value of
robusta coffee farming.

The results of research by Suhendar et al. (2012) that most farmers sell their produce in the form of
ground coffee (bean coffee) to collector traders who have collaborated for a long time, while a small

proportion of farmers sell in the form of coffee cherries. Soekartawi (2005) states that the level of technology
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application in agriculture is one of the factors that determines the level of production and income of
agricultural businesses.

Theoretically, there are many factors that influence the high and low income of Robusta coffee
farmers in Temanggung Regency. These factors have a direct or indirect effect on farmers' income. Some of
the factors include the farm area, the age of the plant, the amount of production, fixed production costs,
variable production costs, and the shape of the robusta coffee product that is marketed. Based on Table 3, the
factors of farm area, age of coffee plants, production of coffee logs, fixed production costs, variable
production costs, and the form of coffee being marketed simultaneously has a very significant effect on the
income of coffee farmers in Temanggung Regency (F sign <0.05). At the same time, the coefficient of

determination (adjusted R2) is 0.531, which means that the variation in independent factors (X, to X,) of

53.10% can explain the variations that occur in the dependent variable, namely the income of robusta coffee

farmers, while 40.90% explained by other factors that were not included in the regression equation model.

Table 3. Analysis of variance Factors that affect the farm income

Model Sum of Df  Mean Square F Sig.
Squares
Regression 74232.64 6  12372.106 19.338  0.000°
1 Residual 58219.81 91 639.778
Total 132452.45 97

Note: Dependent Variable: Y; Predictors: Constant, D, X, X, X, X, X,

Table 4. Estimated coefficients of factors affecting income

Model Unstandardized Coef. Standardized t Sig.

Coef.
B Std. Error Beta

Constant 225,453 11,236 20.065 0.000

X, - 0.059 0.009 -3.606 -6.781 0.000

X, 1.531 0.365 0.309 4.192 0.000

X, 0.100 0.013 4.947  7.437 0.000

X4 1.186E-006 0.000 0.047  0.640 0.524

X -1.883E-005 0.000 -1.427 -2.616 0.010

D 27,997 9.002 0.376 3.110 0.002

As the anova shows a significant effect of factors, the analysis proceeds with investigating individual effect,
as presented in Table 4. Based on Table 4, a regression equation can be formed as an estimator of the
influence of the factors of agricultural land area, plant age, total production of coffee logs, fixed production
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costs, variable production costs, and shape of coffee products that are marketed on the income of robusta
coffee farmers can expressed in term of equation as follows.

Y =-3,606X1 + 0,309X2 + 4,947X3 + 0,047X4 - 1,427X5 + 0,376D + ¢

The regression coefficient in this equation is the coefficient for the independent variable that has been
standardized, so the regression equation does not have a constant because the regression line crosses the
original point. Standardization (standardized beta) is applied to eliminate differences in the unit of measure
applied to independent variables whose reality is not the same (heterogeneous). According to Ghozali
(2007), if the size of the independent variables is not the same, then it is better if the regression equation
interpretation uses the standardized beta. Further disclosed, the advantage of using standardized beta is that it
is able to eliminate differences in the unit of measure in the independent variable. From the results of the
regression equation, that the factors of production of farm area, age of coffee plants, production of coffee
logs, variable production costs, and the form of robusta coffee products marketed by farmers partially
significant effect on the income of robusta coffee farmers in Temanggung Regency (t sign <0.05). Only the
fixed production cost factor has no significant effect on the income of robusta coffee farmers in Temanggung
Regency (t sign> 0.05).

The land area factor for coffee farming has a significant effect and has a negative correlation on
the income of robusta coffee farmers, which means that if the land factor as a medium for coffee farming is
increased, the area is greater (greater than 0.53 ha of average land area) and assuming the other factors are
considered constant, in fact, it will reduce the income value of Robusta coffee farmers, and vice versa. This
happens because the land area factor as a factor of production has reached its optimal point (diminishing
returns), so that if the additional land area is done, it will result in a more significant increase in production
costs compared to the increase in revenue, and in turn, it will actually reduce the value of coffee farmers'
income. Robusta. According to Soekartawi (1994), that the law of diminishing returns can illustrate the
relationship between production and one production factor with the assumption that other production factors
are considered constant.

Age of coffee plants has a significant effect and has a positive correlation to the income of robusta
coffee farmers, which means that if the age of the coffee plant is longer than the average plant age (more than
21.64 years) and assuming other factors hold it constant, it will increase the income value of Robusta coffee
farmers. This condition implies that the longer the age of the coffee plant, the more it has a positive role in
increasing production so that it will also affect the increase in the income of robusta coffee farmers in
Temanggung Regency. This condition reflects that the average age of robusta coffee plants in Temanggung

Regency is still in a productive condition or it is not yet time for replanting.
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The production of log coffee has a significant effect and has a positive correlation to the income of
robusta coffee farmers, which means that the production of coffee logs is greater than the average production
(greater than 4,267.86 kg/yr/0.53 ha) and with the assumption of other factors is considered constant, it will
increase the income value of Robusta coffee farmers. This means that by increasing the production of coffee
logs, it will increase the value of revenue greater than the cost of production so that the income of coffee
farmers increases significantly.

Fixed production costs have no significant effect on the income of robusta coffee farmers, which
means that regardless of the amount of fixed production costs, it does not affect the income of robusta coffee
farmers. This is in accordance with the theory of production costs, that the amount of production costs
remains independent of the amount of product produced so that the production costs do not affect the income
of robusta coffee farmers.

Variable production costs have a significant effect and have a negative correlation to the income of
robusta coffee farmers, which means that if the variable production costs are greater than the average (greater
than 6,096,620.92/yr) and assuming different factors. Others are considered constant, it will reduce the
income value of Robusta coffee farmers. This condition occurs because the variable production costs
positively correlate to the scale of farming or the amount of robusta coffee production. However, if the
increase in variable production costs is more significant than the increase in farm income, then the variable
production costs negatively correlate with the income of robusta coffee farmers.

The form of coffee marketed has a significant effect and has a positive correlation to the income of
robusta coffee farmers, which means that if the coffee marketed is in the form of green beans, in other words,
it is not in the form of cherries. Furthermore, assuming other factors are considered constant, it will increase
the income value of Robusta coffee farmers.

Conclusions

Coffee farming has been widely grown in Indonesia. This crop is one of the commaodities that has
been internationally traded. At a household level, coffee farming is an income source for smallholder estate
crops in Java, Indonesia. This study concludes that the factors that influence income are the area of farming
land, age of coffee plants, production of coffee logs, variable production costs, and the form of coffee
products marketed by farmers partially have a significant effect on the income of robusta coffee farmers.
Meanwhile, the factor of fixed production costs has no significant effect on the income of robusta coffee

farmers.
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their counterpart. The presentation of the results is clear and concise, and the discussion is also
comprehensive. Many relevant references have been added to support the introduction,
literature review, methodology and discussion of the results. The conclusion was drawn from t
the analysis as the basis of recommendation or policy implication. Thus, compared to the
previous version, this revised one is much better. From my side, the paper is now acceptable to
be published, as the author(s) made very substantial revisions in all parts of the manuscript to
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Science Journal, your revised manuscript should be uploaded as soon as possible and within the next
60 days. If it is not possible for you to submit your revision in a reasonable amount of time, we may
have to consider your paper as a new submission. If you feel that you will be unable to submit your
revision within the time allowed please contact me to discuss the possibility of extending the revision
time.

Once again, thank you for submitting your manuscript to International Social Science Journal and |
look forward to receiving your revision.

Sincerely,

Dr. Sebastian llle

International Social Science Journal
sebastian.ille@nchlondon.ac.uk

Reviewer(s)' Comments to Author:
Reviewer: 1

Comments to the Author

Review of Article

Title: Determinants of Income Generated from Robusta Coffee Farming in Central Java, Indonesia
Type: empirical study

Topic: social — economic

Background— Smallholder coffee farming as income generation in Java is interesting and important.
This farming helps farm community members improve their welfare since the commodity is
internationally traded, and Indonesia is also one of the potential producers, as well as consumers.
Java coffee is well-known as single-origin coffee.

The introduction of this paper is fine. But it will improve by focusing on the real problem underlying
this paper. The paper might want to show the process of intensification of coffee by improving the
product. This can be associated with the shift from subsistence to commercial farming. Published
papers of Mariyono (2019a; 2019b) and Mariyono et al. (2020) provide evidence that commercial
farming through intensification has been to increase society's welfare through product sales and
incomes.

Review of previous studies— There are more references required to support the background. Coffee
farming, as far as my understanding, is an internationally traded commodity; and there must be a lot
of published research papers relevant to the submitted one. Papers related to farming intensification
and the value addition of farm production will make the scientific aspect of the paper improves. A
section of a literature review might be inserted before the section of research methodology.

Methodology-- The main analytical tool used in this study is multiple regression. Research in social
science uses multiple regression is sufficient, as the relationship between the main variable and other
explanatory variables can be identified. The number of sampled respondents, which accounted for 98
farm operators, is also sufficient for studies in social sciences. But for economic studies, the number
of samples and the multiple regression using such a model might be sufficiently minimal.

Result and discussion-- The results represent the findings of the analysis. However, the results need
more discussion. As coffee farming is an estate crop that produces once or twice a year, this makes
farmers wait for the harvest too long. Farmers need cash for daily life, and there is a risk of wasting
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money during the harvesting season. To guarantee sufficient cash for daily needs while waiting for
coffee harvest, it needs to introduce seasonal cash crops in the community. Wijaya et al. (2021a;
2021b) show examples that vegetable cultivation helps farmer households increase income. As far as
| know, the study site of Temanggung is hilly areas that fit for cultivating vegetables and other
horticultural crops. This can fill the gap in the harvesting seasons of coffee. The discussion will also be
more useful if the facilities and infrastructures for farming intensification are available in the adjacent
areas. For example, Mariyono (2019¢; 2019d) discuss those credit facilities and other market
infrastructures potentially enhance the volume of product marketed at fair prices.

In my opinion, the paper is good in terms of topic and the benefit. For practical implication, it will
help farmers to increase welfare; for policy implication, it will assist policymakers to formulate
program intervention relevant to the coffee farming system. Some obvious references might be
unnecessary, e.g.. Soekartawi (2003) and Ekowati et al. (2014). As | am not a native, | have no
authority to assess the language. But, the paper is readable and understandable. Some sentences or
phrases might be redundant, some repetitions might need reduction.

If the writer(s) can revise the paper as per my suggestions above, the paper can be suitably published
in the journal.
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Reviewer: 2

Comments to the Author
Review report of a manuscript entitled: Title: Determinants of Income Generated from Robusta
Coffee Farming in Central Java, Indonesia

General comment

The paper analyses the factors affecting coffee farming income in Central Java as one of the coffee-
producing regions in Indonesia. The paper employs a regression model with multi-independent
variables that determine farmers income. In this case, the variable of interest in product
differentiation is husked coffee beans considered to have added value compared to the conventional
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product. The husked coffee bean is hypothesised to have greater value than the conventional one.
The paper claims that such product differentiation is the novelty of the paper. This is a part of the
commercialisation process by leaving from subsistence or semi-subsistence. To some extents, | agree
with the statement, mainly if the intention to differentiate the product is for profit-oriented motives.
The novelty should be supported with adequate pieces of literature.

Particular comments

The manuscript contains new and significant information to justify publication in the journal. The way
to increase farmers' income is by creating added value through product differentiation.

The abstract (Summary) clearly and accurately describes the content drawn from the article's findings,
including the methods and objective of the paper.

The methodological aspect is relatively weak, which relies on simple multiple regression with 98
samples. Theory underlining the analysis is also missing. The author(s) is strongly recommended to
comprehensively re-analyze the model with more variables. There is no indication of testing for
heteroscedasticity and robustness of the results. In multiple regression, the test for the classical
assumption is compulsorily reported to ensure the finding is the best and unbiased estimation. The
unbiased estimation of factors affecting the income is useful information, particularly for the variable
of interest: husked coffee bean that really enhances farmers’ income. Nevertheless, such analysis
insufficient since the study is still unable to provide appropriate policy to improve the farmers’
income through product improvement. In that case, | suppose that the author(s) keep(s) more data
related to socio-economic aspects. With such data, other factors influencing the farmers’ intention to
improve the product can be determined, and appropriate policy implications can be formulated.
Shortly, the author(s) require to conduct one more regression analysis. It could be using either the
logit or probit regression model.

As the analysis needs to be re-conducted, the current interpretations and conclusions are not
substantiated by the results. New interpretations are dependent on the re-analyses as suggested
above, and the conclusions and the practical policy implications will be derived from the new results
of analyses.

The author(s) requires (s) to supplement more adequate references from other relevant fields to
support the introduction and discussion. | did not see a strong literature review in the paper. There
are many published papers relevant to this theme, particularly for agricultural commercialization for
rural economic development. Such references make the scientific aspect of the paper improves much.
Without a strong literature review, the originality of the paper is imperceptible.

Minors:

The introduction section needs to mention the share of Robusta coffee, both at the national and
international market. The share provides economic importance of Robusta coffee. The methodology
section mentioned that “independent sample t-test analysis” is conducted, but | did not notice the
result. If the author(s) carried out the analysis, the result should be presented; otherwise, delete the
“independent sample t-test analysis”.

The author(s) need(s) to revise the presentation of results. | suggested not “copy-paste” directly from
the statistical software packages (see Table 3 and Table 4 in the text). As the Indonesian currency
(IDR) value is low, there is no need to put the decimal in the currency. It is a very small value. It would
be good if the value is presented in thousand bases, including the presentation of numbers in Table 1
and Table 2, which can be merged.

The language is acceptable, and the clarity is good. However, it would be much better if the author(s)
can avoid repetitive writings. For example: “(P<0.05)" and “considered constant” are mentioned many
times in the text; many numbers in the text are exactly the same as ones in tables.

Considering the paper's novelty and usefulness, | recommend publishing the paper in the journal
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Peterminants-efFactors Determining Income Generated-fromand Product Type of Robusta Coffee

Farming in Central Java, Indonesia

Abstract

Coftee farmers in Central Java have widely cultivated Robusta wartetycultivars. During the last decade, the
demand for coffee increases substantially. The coffee commodity is cultivated because of the higherhigh
price, which ma

eomparisen-offarmers'potentially generates income

of—for the farmers. The study aimed to analyse the farmers’ income associated with the post-harvest

processing; and te-analyzeanalyse the factors that affect the neeme-efRebustapost-harvest processing from

coffee farmers-nfarming Temanggung Regency. Primary data were obtained from direct interviews with 98

farmers running the Rebusta—coffee farming business:—seeondary—data—were—obtained—from—the—relevant

bean coffee boosted the farmers’ income, and the socio-economic characteristics, extension service and plan

density influenced product processing, The confounding factors influencing the income were the farm size,

the age of coffee plantations, raw-eeffee-production;_level, and the variable cost;and-the—form—oefRobusta

s-. It is recommended that

farmers sell green bean coffee by intensifying extension services and increasing plant density.

Keywords: coffee farming, economic aspects, Java province, product differentiation, smallholder

Introduction

Fhe-eoffee production is one of the businesses that is currently growing over the globe. Studies on
the coffee business have been carried out by researchers such as Geibler et al. (2016) and Mishra (2013) that
show promising prespeet—The-sueeess—ot-the-eoffee-business starts with a good business model that pays
attention to the value chain (Mishra, 2013). Ferreira et al. (2021) stated that going to a coffee shop is a
lifestyle for people in urban areas. A good coffee business with respect to the value chain will generate high

profits.
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Indonesia is one of the potential coffee producers in the world and have-eentributehas contributed

significant market share. At a national level, the farm size of coffee plantations in Indonesia in 2015 has
reached up—+te-1,230,001 ha. Smallholder farmers dominate the coffee plantation, with a total of up to 1.9

million farmers. Based on the farm size, around 1.2 million ha (96.16%) is owned by farmers in rural areas,

and 22:-59-ha-(1-8%)is-managed-by-the government manages 22.59 ha (1.8%),_and; 25.54 ha (2.04%) is
owned by private companies (Directorate General of Plantation, 26462016a; 2016b).

The coffee plantation has roles as the source of income and job opportunities for people, and one of the

sources of foreign exchange since

matertalfor—beverage—exported to some extent. According to Directorate General of PlantationCoffee

consumption has been seen as part of a lifestyle in people's social existence. Aeeording—to—Ministry—of
Agrtenttare (2016), coffee consumption in Indonesia in 2016 was 249,824 ton, and in 2021 it will be

projected to increase by 48.06%, which account for about 369,886 ton. The export of coffee plantations in

Indonesia is the fourth largest export value, following rubber, palm oil, and cacao (Directorate General of

Plantation, 2017). In the last decade, the domestic demand for coffee has rapidly increased, especially as the

raw_material for a beverage. Coffee consumption has been seen as part of a lifestyle in people's social

existence. The coffee price in Indonesia from 2014 to 2017 showed an increasing trend with an average of
4.80% per year.
Temanggung Regeneydistrict is one of the eentercentres of coffee preduettonproductions and coffee

processing in Central Java, especially Robusta coffee. Based on the Decree of the Ministry of agriculture No.
830 of 2016 about developing a eentercentre of coffee plantation, Temanggung Regenrey-is predicted to be
one of the eenterscentres of Indonesian coffee production. There are eight sub-districts in the area that have
the potentials to become eenterscentres for coffee production.

Temanggung Regeney-is supported by the large land size efdand-and is highly faverablefavourable in
agro—-climate, especially for Robusta coffee ptantationplantations. The farm size and Rebusta—coffee

production in FemanggungRegeney—havethe region has the highest coffee production in Central Java
Province. An estimated total of 4,583 tons of Robusta coffee was produced-as-weH, as there was 9,338 ha of

coffee planted in FemanggungRegeneythe region. In comparison, the production of Robusta coffee in
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Central Java was 14,921 tons. It means that FemanggungRegeneythe region contributes around 30-72
pereent_ % of Robusta coffee production in Central Java (Office of Agriculture and Plantation of Central Java
Province, 2016).

Based on post-harvest handling swas—carried out by the farmers, Rebusta—coffee products in
Temanggung Regeney—could be eategerizedcategorised into raw coffee fruit (eherriescherry coffee) and
green beansbean coffee. The processing into green beans is the first stage process carried out by farmers.
According to ListyaningsthListiyaningsih et al. (2019), there would be value-added obtained by the farmers
by selling their coffee into green beans compared to farmers selling their coffee in the form of cherries.
Farmers not only get benefits from their increasing income:;—wmeanwhite;, but they can also have
maxtmizedmaximised added value by using waste from coffee plantations for fertiizer-organic fertiliser.

Farmers also utiizeutilise residue from post-harvest processing as animal feed. Improving the value-added

of—Rebusta coffee in different products theoretically would influence the price and farmers' income.
Moreover, increasing farmers' income will motivate the farmer to focus and sustain their coffee plantations.

This research was conducted to analyzeanalyse the eemparison—ofRebusta—eoffeefarmers—income
based-eneffect of post-harvest processing and-te-anabyzefrom freshly harvested coffee into green bean coffee

and analyse the factors influencing Rebusta—eoffee—farmers'ineemefarmers’ intention to conduct the post-

harvest handling in Temanggung Regency, Central Java—Meanwhie;,—researeh—, Indonesia. This study

is expected to give benefits were—expeeted—to—be—therecommended-material-for farmers in increasing_the

income,_the policymakers to meve-toward—a—more—outstandingformulate appropriate and practical actions
related to the market orientation of the coffee industry—ttis-expeeted, and researchers to be-a-pteee-otexplore

scientific information or reference for further researehstudies, especially in developing a strategy for the

development of Robusta coffee industry.

Literature Review

Coftee is one of the commodities globally traded. At a global level, Richards and Smith (2015)_reveal

that the coffee industry undergoes booming_and escalates more in the upcoming_time because of its

enormous popularity and consumption. ICO (2020)_reports that the international export and the total

consumption worldwide increased from 83.8 million gunnies in October 2019 to 168.5 million gunnies in

May 2020 (a_gunny is equivalent to 60 kg). It has become one of the foremost consumed products in the

fashionable life and has become the second most popular beverage (Bae et al., 2014; Esquivel and Jimenez,

2012; Farah, 2012). It has flourished and prospered worldwide since it the discovered initially in Ethiopia,

absconding the people who hanker for the product (Flamen, 1989; Smith, 1985). The high demand for coffee
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Coftee production is one of the businesses that is currently growing over the globe. Studies on the
coffee business have been carried out by researchers such as Geibler et al. (2016) and Mishra (2013) that

show promising prospects. Farming based on the coffee plantation is also a vital economic production in

many_developing_countries (Daviron and Ponte, 2005). In Colombia, the commodity is the most important

exported agricultural product for the country's economy,_in which Colombian coffee production in 2019

generated approximately 2.7 billion USD (OEC, 2020).

The commercialisation of agriculture is the key to success in economic development.

Commercialisation can be conducted by intensifying_the farm. In vegetable production, for example,

changing from subsistence to profit-oriented farming is because of the adoption of technology in the farm

intensification (Mariyono, 2019a), and the result is the improvement of rural prosperity (Mariyono, 2019b;

Weatherspoon et al., 2021). In general, growing_smallholder coffee commercialisation becomes a viable

pathway for agricultural economic development in coffee-growing areas (Gebreselassie and Ludi, 2006).

The success of the coffee agribusiness starts with a good business model that pays attention to the
value chain (Mishra, 2013). Ferreira et al. (2021) stated that going to a coffee shop is a lifestyle for people in

urban areas. A good coffee business with respect to the value chain will generate high profits. -strategyLee

and Bateman (2021)_state that organic coffee is now gaining_more attention in the international coffee

business than conventional ones. Currently, both Robusta and Arabica coffee are developed organically for

high profit.

At the farm level, the primary constraint of coffee-based agribusiness is the long marketing channel of

al. (2019) show that farmers in East Java Indonesia gained the lowest profit share in the marketing channel.

Ntimbaa and Akyoob (2017) show broad variations of farmgate prices among _farmers selling_in different

market channels. Three factors significantly influenced the farmer's marketing channel choice: the price of

coffee, farmer's age, and distance to the selling centre from the farmstead. This condition is almost similar to

commercial vegetable farming, where farmers get a small fraction of their profit (Mariyono et al., 2020).

Restructuring farmer cooperatives, providing formal credit facilities to provide favourable credit to farmers,

and establishing more rural primary cooperative and private coffee buying centres in remote villages to

reduce transportation costs will benefit the farmers.

Smallholders produce around 90% of coffee in some countries (Velez-Vallejo, 2018). This condition

makes the farmers are sensitive to economic shocks. For instance, coffee bean prices sharply dropped during

the coffee crisis of the late 1990s, which sank from around US$1.50 per pound in 1997, about one-third that

amount in 2001 (Taylor, 2007)_because of oversupply (Ponte, 2001). Another shock comes from a natural
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situation. Harvey et al. (2018) report that climate change is already causing significant adverse impacts on

smallholder coffee farmers across the Central American region.

Consequently,_most small-scale coffee farmers have difficulties making_a decent living_due to low

coffee prices, high production costs, and climate variability, among other factors (Berdegué and Fuentealba,

2014). Therefore, estimation of coffee profitability is essential for sustainable farming systems and the wider

coffee industry. Furthermore, estimating _profitability continues to be a research challenge due to a lack of

adequate tools adapted to specific characteristics of small-scale crop production in developing_countries.

Small-scale coffee farms in developing countries do not have information systems with accurate data on their

agricultural micro-economic activities (Poole. 2017). Furthermore, the omission of relevant information in

estimating_profitability results in values far from reality (Giovannucci and Koekoek, 2007; Kilian et al.,

2006). This current paper is expected to fill the gap.

Research Methodology
The researehstudy was conducted in Temanggung Regency. Temanggung Regency has been
purposively selected-based-on—eonsideration—as-a—eenter;_the region is one the largest centres of production

and processing of Robusta coffee in Central Java Province. ResearehteeationsStudy sites wer purposively

determined in three main sub-districts;: Gemawang, Candiroto, and Kandangan—Sub-distriets:. The

researehstudy was carried from November 2018 to January 2019.

A survey method was used in this research. The research was conducted by taking the sample from a
population and developed a questionnaire as the primary data collecting instrument—Singartimbun—and
effend;1989).. The respondents of Robusta coffee farmers were determined by a three-stage cluster random
sampling method: (i) Determining sub-districts. It was based on the biggestlargest Robusta coffee production
in Temanggung Regency, namely: Gemawang, Candiroto, and Kandangan Sub-districts; (i1) Determining
sample of villages. Two villages were selected from each sub-district with the largest Robusta coffee
production;—namely: Gemawang and Kemiriombo village, Muneng and Plosogaden village, and Blimbing
and Gesing village; (ii1) Determining the number of Robusta coffee farmers. Respondent was calculated
based on the-setvingSlovin’s formula of determining the number of samples. There were 98 sampled farmers
obtained from a 4,653 population of Robusta coffee farmers in Temanggung Regency. The 98 farmers were
distributed in six regions of Gemawang village (36 farmers), Kemiriombo village (21 farmers), Muneng
village (8 farmers), Plosogaden village (11 farmers), Blimbing village (4 farmers), and Gesing village (18
farmers).

The primary data used in this research were ta

collected from Robusta coffee farmers
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data-relevant-to-thtsreseareh—The-primary-data_ by interviewing selected farmers based on the questionnaire.

The information included cost analysis, price of production input, as—weH—asand the price of output

production based on the post-harvesting product (eherriescherry coffee and green beany—Primary—data

questionnaire—prepare—beforehand—r he—_coffee). This study employed a data analysis method was—aof
quantitative
and muttiple-tinearregresston:

FolowingEkowatret-ai—(20+4)-neomecausality approaches. The comparison analysis was ealeutated
i i t emconducted to compare the total-revenne—The-ineome-ean

is;comparison

beans

product types. Following

analyzeda standard procedure of statistical mean comparison, the mean of each financial aspect was tested

using m

Y=atb X b XA b XD X b X+ X+ Dte &5

S N

D K K K KKK

P—0_if4 - Lhin the &  ooffoechers
—e =Disturbanceterm
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hypothesised as follows.

ﬂQ:_E Egp—pEcc =0

H, 4Eep = HEcc £ 0

where & represents rnean,_E”" _represents the financial aspects of green bean coffee, and EI""Tﬁt)resents the

coffee cherry.

The quantitative causality was approached using recursive path linear regression, as explained in Figure

1. The model explains that farmers’ income is mainly _affected by product type, and farmers' characteristics

influence the product type. Other technical and economic factors are considered as confounding variables

controlling the robustness of the effect.

Age Education| | Experience | | BExtension | | Plant Density
Age of Plant | Gaussian | Production
Product
identity
Mumber of Plants Fixed Caost
Farm Size INCOME [ e Var. Costs
D

©

Figure 1. Analytical model of farmer income in coffee farming

In mathematical terms, the analytical model can be simultaneously expressed as follows.
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where Y2 is farmers income ( IDR/Vear)_;_ir for i=1...6 is age of plant (year), number plants (unit), farm size

bean coffee, 0: otherwise)_;_zl for j=1...5 is farmer age (year), farmer education (year), farmer experience

(year),_extension (times);_plant density (tee/ha); %! and B; are coefficients to be estimated;_£1_and £2_are

error terms. Equation (1)_represents the linear multiple regression model,_and Equation (2)_represents the

logit regression model.

Hypotheses of the analytical model to be tested can be expressed as follows.

HQ:_E:._' = E,l — Q_

H, ﬁg 1s not true

The analytical model was estimated using_generalised structural equation modelling (GSEM)_provided in

STATA ver. 13 (StataCorp,2013). The use of GSEM can eliminate heteroskedasticity due to binary dependent

variables (Verbeek, 2003). All hypotheses were tested at least a 90% confidence interval. The goodness of fit

measures associated with the estimation was provided to show the robustness.

Results and Discussion
RebustaHarvesting coffee-farmers
Farmers usually in Temanggung Regeney—ustaly-harvest Robusta coffee eherriesin terms of cherry coffee

from July to August every year. The standard measure for rebusta-coffee maturity is marked by a change in
the eetercolour of the coffee fruit skin from green to red or reddish yellow. However, there-are-some rebusta
coffee farmers whoe—harvest their coffee when the—eeffeeit is not eemptetelyentirely ripe—TFhis—ts—eaused

by because of several things;but-the-factors. The main thing-ts-due-to-the-eonstderation-offactor is the urgent
economic needs of the family. Rebusta

Harvesting_mature coffee is—harvested—when—it—is—ripe—This—harvest-has the following advantages: (i)

Ceoffeecoffee is easy to process because the skin is easy to peel off; (ii) Fhethe ratio of the weight of coffee

beans to the weight of fresh coffee is higher; (iii) Fhethe coffee beans are pithier so that the bean size is

biggerbig; (iv) Fasterfast coffee drying time; (v) Bettergood physical quality and flaverflavour. Harvesting

unripe rebt

The-rebusta coffee marketed by farmers based on post-harvest handling (shape) can be classified into

two types, namely cherries and green beans. Marketing in the form of coffee logs if the rebusta-coffee fruit is
not subject to post-harvest handling, or in other words, after harvesting, it can be directly marketed to buyers,

who are generally collector traders. Meanwhile, the marketing of-rebusta coffee in the form of coffee beans
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is carried out by farmers when there is post-harvest processing. Processing of rebusta-coffee from coffee
cherries into green bean coffee beans-is deneconducted by dry processing.

Coffee farmers mostly carry out the dry processing process;—and—this—s because;—n—general; the
farmer capacity efthe-eoffee—farmers—to-do-is small;-and-t. It is easy to do even though it only uss simple
equipment. In dry processing, after the Rebusta-coffee fruit is harvested, it is dried immediately. RebustaThe
coffee fruit must be dried immediately to avoid undergoing chemical processes that can reduce product
quality. Peeling the fruit's flesh-efthefruit, peeling the horn skin, and peeling the epidermis are denrecarried
out after the coffee becomes dry. Peeling the dry coffee fruit skin aims to separate the coffee beans from the
fruit skin, horn skin and epidermis. Peeling the horn skin ssinguses a pulper and strippingstrips the epidermis
using a huller.

This condition is in aeeerdaneeline with the-epinten—of-Najiyati and Danarti (2004);—whieh—states
_opinion that the difference between dry processing and wet processing is the treatmettreatment using water.
Wet processing uses water fer-peelingto peel and swashingwash the coffee cherries, while dry processing after
the coffee cherries are harvested immediately dried and then stripped.
Financial aspects

The different forms of-Rebusta coffee marketed by farmers have different consequences for post-

harvest processing costs. Farmers who market in the form of coffee beans have a higher variable cost than

farmers who market in the form of eeffee-togs—The—gap—is—IDR 12,444,523 /halyr—eompared

o-JPR A 0-42-6thalsreq ha haigh diffnennnn 1o diia £4

reecommended—by—the—related—technteal—agenetes—the coffee cherry. The financial aspects of coffee

farming per one hectare basis are presented in Table 1.

Aeceording-to-the-reeommendatton—oflable 1 compares the financial aspects between cherry coffee

and green bean coffee management. Mostly, there are no significant differences in general aspects of farm

management. The significant aspects related to harvesting and post-harvest handling_where farmers

conducting bean processing spent extra labour costs. Post-harvest processing_costs refer to labour costs for

drying_and milling_or stripping_the coffee skin. However, the post-harvest handling_resulted in higher

revenue than the counterparts and improved net revenue significantly. The farmers producing_green bean

coffee enjoyed about 33 % higher than those who sold cherry coffee.

Table 1. Average values of financial coffee farming aspects

https://mc.manuscriptcentral.com/issj?DOWNLOAD=TRUE&PARAMS=xik_WsUg51Xxo3jbron3YSOIMdJWUGbb2fqg5iLJe2pX4GbdXEkZzNngS... 9/22



11/22/22, 8:30 AM https://mc.manuscriptcentral.com/issj?DOWNLOAD=TRUE&PARAMS=xik_WsUg51Xxo3jbron3YS9MdJWUGbb2fqg5iLJe2...

Items IDR/ha
Cherry coffee Green coffee Gap
Fixed cost:
= Building Tax 90,278 90,707 429
= [and rent 4,242,500 4,238,981 -3,519
= Depreciation 1,554,763 1,553,946 - 816
Sub total 5,887,543 5,883,635 -3,908
Variable cost: B
= Manure 336,680 199,154 - 137,527*
= NPK fertiliser 783,929 810,526 26,597
= SP-36 fertiliser 412,769 412,085 - 683
= Urea fertiliser 739,190 710,185 - 29,005
» Fertilisation labour 798,661 797,920 - 740
= Weeding labour 1,197,512 1,186,483 -11,028
= Pruning labour 1,974,175 1,980,506 6,331
= Harvesting labour 4,059,300 4,350,715 291,415*
= Bean processing labour
0 1,964,680 1,964,680*
Sub total 10,302,224 12,412,259 2,110,036*
Total cost 16,189,767 18,295,894 2,106,128*
Revenue 43,478,718 54,559,770  _11,081,053*
Net revenue 27,288,949 36,263,874 8,974,925*

Source: authors’ analysis; Note: *) denotes significant difference at 0.05

Another significant gap is the cost of manure, where farmers producing green bean coffee applied less

manure than their counterparts. This is because the farmers have not done fertilisation optimally according to

the recommendations. Based on the recommendation from related technical agencies, the dosage of manre
use for mature coffee plants is 14,000 kg/ha/year, but coffee farmers in FfemanggungRegeneythe regions
only sseapplied manure for an average of 587-95 kg/ha/year. This is due to the lack of manure availability in
the coffee farming area and the relative lack of understanding of farmers about the benefits of organic

fertilizersfertilisers for the coffee production process.

The tota

The-produetion-of Robusta—eoffee-of coffee for each farmer tswas different. This is due partly due-to
the different scales of coffee farming-and, the coffee plants' age-of-the-eoffee-plants, and the varying care of

coffee plants. Coffee prices may-varyvaried due to the different forms of coffee marketed, the quality of the
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coffee, and the different marketing channels chosen by farmers. Farmers who marketmarketed their coffee
products in the form of green beans getenjoyed a higher average price than farmers who marketmarketed
their coffee in the form of tegs{cherry coffee, which accounted for IDR 25,688.60/kg of eeffeegreen beans is

greater—than—coffee and IDR 5,443.90/kg efHdegsy—Rebustafor cherry coffee. The farmers in Femanggung
Regeney-market-eoffee-in-the regions marketed coffee in the form of green beans to collectors, wholesalers,

and coffee producers. Cetffeetogs—areCherry coffee was marketed only to coffee collectors and artisans

because large traders generally only aeeeptaccepted coffee in the form of coffee beans.

The quality of coffee also affects the marketing price of Robusta coffee. For example, Coffee beans
with a moisture content above 12% are slightly lower than coffee beans with a moisture content of 12%,
where the price difference is around IDR 500/kg. Based on the results of Listyati's researehstudy (2017),
farmers sell-rebusta coffee to collectors and wholesalers, and if the price in the market is not much different,

farmers usually choose to sell to collector traders.

averageRegarding business ses
27337192 35harvear—Fheinvestment feasibility, the ability of capital in coffee farming to generate income
(profitabtlity)-is 168-56%-_% for cherry coffee and 198 % for green bean coffee. This profitability value is

very high compared with the small business loan interest rate at the farmer level;fer. For example, Food and

Energy Security Credit (Kredit Ketahanan Pangan dan Energi = KKPE);)_and People's Business Credit

(Kredit Usaha Rakyat = KUR) withpegged interest rates ranging from 6-% to 7 pereentthenrobusta%. This

means that agribusiness based on Robusta coffee-farming, whose products are marketed in the-ferm-efcherry

coffeedogs:, is worth the effort—Fhe-value

Despite farmer income is quite high, coffee farming is an estate crop that produces once or twice a year. This

makes farmers wait for the harvest too long. Farmers need cash for daily life, and there is a risk of wasting

money_during_the harvesting season. To guarantee sufficient cash for daily needs while waiting_for coffee

harvest, it needs to introduce seasonal cash crops in the community. Wijaya et al. (2021a; 2021b)_show

examples that vegetable cultivation helps farmer households increase income. Temanggung is hilly areas that

fit for cultivating_vegetables and other horticultural crops. This can fill the gap in the harvesting_seasons

of coffee. and very feasible to cultivate.

Factors determining income and products

Many factors influence the variation of income gained by farmers. Based on Figure 2, the farm size,

age of coffee plants, production of coffee logs, fixed production costs, reventes;—and-farming—ineome—for

robusta-eeffee-whoese-variable production costs, and the form of product simultaneously provide significant
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effects on the income of coffee farmers in the regions. At the sameime, the form of the product was

determined by personal characteristics of farmers, extension and density of the plant. The significance

shows p>%2=0.000, with an overall RZ of 0.5906, which means that explanatory factors explained about 60%

variation in farmer income;_the rest were explained by other factors not included in the simultaneous

regression equation model (Gujarati, 2012).

In partial analysis,_it can be seen that farmers selling green bean coffee products are-marketed-intheformof

._This advantage is robust since other confoundlng factors have controlled it. The hlgh income from
processed coffee Table 2. Eeer

Neo- Hems

+  Fixeost
= Buildinsanddand Tax 45982
S omebrent 2.289.050
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= Depreetation 83943+
Number 3477463
2 Martablecost
. : - , 107-543
. SSTOeK e E,E; 95kg) 37634
. ! Héﬁﬂﬁ.ﬁ.ﬂ (e ’E! k) 220 526
. 51 ngsf.h.hﬁf EEE,lékga 193.56¢
- g: E.]. T ; ]E !555535 g) y 436.877
= weedinglaber(9%46-mwd) 64070+
= pruninglaber-(5;56-mwd) +069473
= harvestinglabor-(3H96-mwed) 2349386
= OseProecessinglabor- (1658 +660,927

tegs—This-is in line with theSaragih (2019) results ef-Saragil'sreseareh(2649)thatthose farmers who carry

out primary processing (processing red logs into uwnhuHedun-hulled coffee) get higher income and are
significantly different from farmers who sell red logs. For this reason, efforts are needed se—thatrebusta
eoffeeto motivate farmers have-the-metivation-to process their products into coffee beans #erder-to increase
the added value of their farming.

Other studies by Hariyati (2014

https://mc.manuscriptcentral.com/issj?DOWNLOAD=TRUE&PARAMS=xik_WsUg51Xxo3jbron3YSOMdJWUGbb2fqg5iLJe2pX4GbdXEkZzNng...  13/22



11/22/22, 8:30 AM https://mc.manuscriptcentral.com/issj?DOWNLOAD=TRUE&PARAMS=xik_WsUg51Xxo3jbron3YS9IMdJWUGbb2fqg5iLJe2

—TFhe-results—of researehby-Suhendaret-al-{2642)),_Saria and Fitria (2012)_and Wahyu and

Suwandari (2012)_show that most farmers sell their produce in the form of ground coffee (bean coffee) to

collector traders who have collaborated for a long time, while a small proportion of farmers sell in the form

of coffee cherries.
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Figure 2. Estimated model of farmer income in coffee farming

The age of coffee plants has a significant effect on the income, which means that the more mature

coffee plant, the higher the income received by farmers. This condition implies that the longer the age of the
coffee plant, the more it has a positive role in increasing production so that it will also affect the increase in

7. This condition reflects that the average age

of rebusta-coffee plants in FemanggungRegeney-isthe regions was still #r-a-productive-eendition, or it ishas

not yettime-forreplantingbeen required to regenerate plants.

_The preduetion—ofJog—eoffee—farm size has a significant effect and has a pesttive—eerrelation
tenegative effect on the income-efrobusta-eoffeefarmers, which means that the-produetion-ot-eoffeetogsis

faetors-ts-eonsidered-eonstanttt-wilinereaseextended farm size of coffee farming reduced the income-vale

of Robusta—eeffee—farmers—. This meansphenomenon indicates that by—inereasingthe farmers have reached

peak capacity in managing the farm. It would be drudgery when the limited resources operate a large farm.

Normatively, farm size represents the produetion-of-eoffeetogs;tt-wilinerease-scale of the value-ofrevente
greater-thanfarm. It could also be the eest-ofproduetion—secase that the ineome-of-eoffeefarmers-density of

plants is getting lower when the size of the farm increases-stgnifteantly.. Although the size of a farm is large,
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the number of plants is almost the same. Another possible factor is that the plants in the extended farm were

not in the productive stage; thus, the production was low, despite the large farm.

Table 2. Estimated coefficients and significance

Variables Coefficients  Std. errors z value P>z
INCOME <-

Constant 225.7 10.73 21.03 0.000
Product 26.40 8.685 3.04 0.002
Age of plant 1.548 0.349 4.44 0.000
Number of plants 0.207 0.121 1.72 0.088
Farm size -0.091 0.026 -3.55 0.000
Production 0.098 0.013 7.59 0.000
Fixed cost 0.001 0.002 0.49 0.623
Var. costs -0.018 0.007 -2.66 0.008
Product <-

Constant -2.246 1.255 -1.79 0.074
Age -0.012 0.007 -1.70 0.090
Education 0.020 0.015 1.36 0.173
Experience 0.024 0.008 3.16 0.002
Extension 0.018 0.032 0.57 0.570
Plant density 16.78 7.888 2.13 0.033
# Observations 98

Log-likelihood -513.16

LR test, y2(23) 201.80 p>%%=0.000

Overall R2 0. 5906

Source: authors’ analysis

The number of plants shows a positive effect on the income. This indicates that the plants were in the

production stages—this finding_related to the fact that a large farm does not necessarily improve the

income. The production level also has a significant effect on the income, which means that the production of

coffee increases the income. This is also an obvious finding and co-inside with the number of plants that

positively affect income. The higher the number of productive plants, the higher the production harvested by

farmers. As the production significantly increases farmers' income, keeping the coffee in high productivity is

necessary. The improvement of crop management can conduct it. The agronomic aspect and maintenance of

coffee trees need to be conducted in a sustainable fashion to provide social benefits for both producers and

consumers (Mariyono, 2009). Organic fertilisers can replace the inorganic ones, and botanical and biological

pesticides can replace synthetic ones (Mariyono, 2020);_crop protection can apply a concept of integrated

pest management that can reduce chemical pesticides (Mariyono, 2008). Adoption of technology applicable

to coffee farming has the potentials to improve income, and in this case, providing microfinance assistance to

the farmers will catalyse the technology adoption (Mariyono, 2019a; 2019b). Soekartawi (2005)_states that

the level of technology application in agriculture is one factor that determines the level of production and

income of agricultural businesses.
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Fixed production costs have no significant effect on the-income-efrebusta—coffee—farmers;—whteh.
This means that regardless of the ameuntquantity of fixed production eestscost, it does not affect the

income-ofrobusta-eoffee-farmers—This-is-taeeordanee-with, as explained by the theory of production costs,

that the amount of production costs remains independent of the amount of product-preduced—seo—that—the

reduee-the-tneome—value-of Robusta—eoffee—farmers. This condition occurs because the variable production
costs positively correlate to the scale of farming or the amount of rebusta-coffee production. However, if the
increase in variable production costs is more significant than the increase in farm income, then the variable

production costs negatively correlate with the income of rebusta-coffee farmers.

From Figure 2 and Table 2, it can be seen that the farmers' intention to create a valued product in the

form of green bean coffee depends on several factors. The age of farmers significantly reduced the intention

of farmers to process further the harvested coffee bean into green bean form. This finding is reasonable since

the post-harvest handling_of coffee is drudgery, and it is pretty difficult for old farmers to do so.

Education and experience significantly increased the farmers' intention to process the harvested coffee into

green bean form, and so did the extension service.

Education and experience represent human capital or capacity in coffee-based agribusiness, and the

extension service enhances the capacity. Concerning_education, sending back to formal education might be

effective to enhance the capacity; however, it was too late in the stage. Providing training with special topics

for coffee will be helpful, like one for vegetable and rice farmers through special training (Mariyono, 2019c;

2020). Note that human capital improvement can lead to high motivation of farmers. Hariyati (2014) states

that the highest driving_factor in developing_processed coffee products in Jember Regency is the high

motivation of farmers.

Conclusions

Coffee farming has been widely grown in Indonesia. This crop is one of the commodities that has

been internationally traded. AtThe commercialisation of this crop leads to agricultural economic
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development in rural areas where farmer households cultivate the crop. The commercialisation at a

household level, coffee farming tsbecomes an income source for smallholder estate crops in Java, Indonesia.

Coffee products' value chains, starting from farm production to end-users at coffee shops, have distributed

considerable income for the marketing channels. Farmers as producers can get more income when they take

one step of the chains by processing the products. This study concludes that the—faetors—that
wtheneeshortsheeting one step of value chains by farmers improve farmers income are-the-area—offarming

fand;considerably. The step is to process coffee cherry became green bean coffee before selling to the

market. Other factors determining_the income were the age of coffee plants, preduetton—of—eoffee-togs;
vartablethe number of plants, production quantity, operational costs, and—the—form—of—eoffee—produets

the opportunity to get the value. Personal characteristics, extension programme and density of crops led to

different actions. Old farmers were reluctant to take the opportunity. Trained and educated farmers were

to utilise the chance. This study recommends that policymakers intensify the extension service, particularly

to encourage farmers to increase crop density. This action has double impacts on the-income ef—rebusta

eoffeefarmers-and likelihood for farmers to process the coffee cherry to green bean coffee with high value in

the market.
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Factors Determining Income and Product Type of Robusta Coffee Farming in Central

Java, Indonesia

Abstract

Coffee farmers in Central Java have widely cultivated Robusta cultivars. During the last decade, the demand
for coffee increases substantially. The coffee commodity is cultivated because of the high price, which
potentially generates income for the farmers. The study aimed to analyse the farmers’ income associated
with the post-harvest processing and analyse the factors that affect the post-harvest processing from coffee
farming Temanggung Regency. Primary data were obtained from direct interviews with 98 farmers running
the coffee farming business. The results show that the product processed in green bean coffee boosted the
farmers’ income, and the socio-economic characteristics, extension service and plan density influenced
product processing. The confounding factors influencing the income were the farm size, the age of coffee
plantations, production level, and the variable cost. It is recommended that farmers sell green bean coffee by

itensifying extension services and increasing plant density.

Keywords: coffee farming, economic aspects, Java province, product differentiation, smallholder

Introduction

Indonesia is one of the potential coffee producers in the world and has contributed significant market
share. At a national level, the farm size of coffee plantations in Indonesia in 2015 has reached 1,230,001 ha.
Smallholder farmers dominate the coffee plantation, with a total of up to 1.9 million farmers. Based on the
farm size, around 1.2 million ha (96.16%) is owned by farmers in rural areas, and the government manages
22.59 ha (1.8%), and 25.54 ha (2.04%) is owned by private companies (Directorate General of Plantation,
2016a; 2016b).

The coffee plantation has roles as the source of income and job opportunities for people, and one of the
sources of foreign exchange since exported to some extent. According to Directorate General of Plantation
(2016), coffee consumption in Indonesia in 2016 was 249,824 ton, and in 2021 it will be projected to
increase by 48.06%, which account for about 369,886 ton. The export of coffee plantations in Indonesia is
the fourth largest export value, following rubber, palm oil, and cacao (Directorate General of Plantation,
2017). In the last decade, the domestic demand for coffee has rapidly increased, especially as the raw

material for a beverage. Coffee consumption has been seen as part of a lifestyle in people's social existence.
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The coffee price in Indonesia from 2014 to 2017 showed an increasing trend with an average of 4.80% per
year.

Temanggung district is one of the centres of coffee productions and coffee processing in Central Java,
especially Robusta coffee. Based on the Decree of the Ministry of agriculture No. 830 of 2016 about
developing a centre of coffee plantation, Temanggung is predicted to be one of the centres of Indonesian
coffee production. There are eight sub-districts in the area that have the potentials to become centres for
coftee production.

Temanggung is supported by the large land size and is highly favourable in agro-climate, especially for
Robusta coffee plantations. The farm size and coffee production in the region has the highest coffee
production in Central Java Province. An estimated total of 4,583 tons of Robusta coffee was produced, as
there was 9,338 ha of coffee planted in the region. In comparison, the production of Robusta coffee in
Central Java was 14,921 tons. It means that the region contributes around 30 % of Robusta coffee production
in Central Java (Office of Agriculture and Plantation of Central Java Province, 2016).

Based on post-harvest handling carried out by the farmers, coffee products in Temanggung could be
categorised into raw coffee fruit (cherry coffee) and green bean coffee. The processing into green beans is
the first stage process carried out by farmers. According to Listiyaningsih et al. (2019), there would be value-
added obtained by the farmers by selling their coffee into green beans compared to farmers selling their
coffee in the form of cherries. Farmers not only get benefits from their increasing income, but they can also
have maximised added value by using waste from coffee plantations for organic fertiliser. Farmers also
utilise residue from post-harvest processing as animal feed. Improving the value-added of coffee in different
products theoretically would influence the price and farmers' income. Moreover, increasing farmers' income
will motivate the farmer to focus and sustain their coffee plantations.

This research was conducted to analyse the income effect of post-harvest processing from freshly
harvested coffee into green bean coffee and analyse the factors influencing farmers’ intention to conduct the
post-harvest handling in Temanggung Regency, Central Java, Indonesia. This study is expected to give
benefits for farmers in increasing the income, the policymakers to formulate appropriate and practical actions
related to the market orientation of the coffee industry, and researchers to explore scientific information or
reference for further studies, especially in developing a strategy for the development of Robusta coffee
industry.

Literature Review
Coffee is one of the commodities globally traded. At a global level, Richards and Smith (2015) reveal

that the coffee industry undergoes booming and escalates more in the upcoming time because of its

https://mc.manuscriptcentral.com/issj?DOWNLOAD=TRUE&PARAMS=xik_ZiQMEvaMMQAD8Lv89zB5EfYkawswExUqrzYk1hpY3nF7zQaNM8... = 2/15



11/22/22, 8:31 AM https://mc.manuscriptcentral.com/issj?DOWNLOAD=TRUE&PARAMS=xik_ZiQMEvaMMQADSLv89zB5EfYkawswExUgrzYk...
enormous popularity and consumption. ICO (2020) reports that the international export and the total
consumption worldwide increased from 83.8 million gunnies in October 2019 to 168.5 million gunnies in
May 2020 (a gunny is equivalent to 60 kg). It has become one of the foremost consumed products in the
fashionable life and has become the second most popular beverage (Bae et al., 2014; Esquivel and Jimenez,
2012; Farah, 2012). It has flourished and prospered worldwide since it the discovered initially in Ethiopia,
absconding the people who hanker for the product (Flamen, 1989; Smith, 1985). The high demand for coffee

makes the coffee-based business profit-making (Hameed et al., 2018).

Coffee production is one of the businesses that is currently growing over the globe. Studies on the
coffee business have been carried out by researchers such as Geibler et al. (2016) and Mishra (2013) that
show promising prospects. Farming based on the coffee plantation is also a vital economic production in
many developing countries (Daviron and Ponte, 2005). In Colombia, the commodity is the most important
exported agricultural product for the country's economy, in which Colombian coffee production in 2019

generated approximately 2.7 billion USD (OEC, 2020).

The commercialisation of agriculture is the key to success in economic development. In the
decentralised period (Sasana and Nugroho, 2018) it helps the local governments reduce the rural poverty.
Commercialisation can be conducted by intensifying the farm. In vegetable production, for example,
changing from subsistence to profit-oriented farming is because of the adoption of technology in the farm
intensification (Mariyono, 2019a), and the result is the improvement of rural prosperity (Mariyono, 2019b;
Weatherspoon et al., 2021). In general, growing smallholder coffee commercialisation becomes a viable
pathway for agricultural economic development in coffee-growing areas (Gebreselassie and Ludi, 2006).

The success of the coffee agribusiness starts with a good business model that pays attention to the
value chain (Mishra, 2013). Ferreira et al. (2021) stated that going to a coffee shop is a lifestyle for people in
urban areas. A good coffee business with respect to the value chain will generate high profits. Lee and
Bateman (2021) state that organic coffee is now gaining more attention in the international coffee business
than conventional ones. Currently, both Robusta and Arabica coffee are developed organically for high
profit.

At the farm level, the primary constraint of coffee-based agribusiness is the long marketing channel of
coffee. There are many players in the value chains of coffee that reduce profit gained by farmers. Ahmad et
al. (2019) show that farmers in East Java Indonesia gained the lowest profit share in the marketing channel.
Ntimbaa and Akyoob (2017) show broad variations of farmgate prices among farmers selling in different
market channels. Three factors significantly influenced the farmer's marketing channel choice: the price of
coffee, farmer's age, and distance to the selling centre from the farmstead. This condition is almost similar to
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commercial vegetable farming, where farmers get a small fraction of their profit (Mariyono et al., 2020).
Restructuring farmer cooperatives, providing formal credit facilities to provide favourable credit to farmers,
and establishing more rural primary cooperative and private coffee buying centres in remote villages to
reduce transportation costs will benefit the farmers.

Smallholders produce around 90% of coffee in some countries (Velez-Vallejo, 2018). This condition
makes the farmers are sensitive to economic shocks. For instance, coffee bean prices sharply dropped during
the coffee crisis of the late 1990s, which sank from around US$1.50 per pound in 1997, about one-third that
amount in 2001 (Taylor, 2007) because of oversupply (Ponte, 2001). Another shock comes from a natural
situation. Harvey et al. (2018) report that climate change is already causing significant adverse impacts on

smallholder coffee farmers across the Central American region.

Consequently, most small-scale coffee farmers have difficulties making a decent living due to low
coffee prices, high production costs, and climate variability, among other factors (Berdegué¢ and Fuentealba,
2014). Therefore, estimation of coffee profitability is essential for sustainable farming systems and the wider
coffee industry. Furthermore, estimating profitability continues to be a research challenge due to a lack of
adequate tools adapted to specific characteristics of small-scale crop production in developing countries.
Small-scale coffee farms in developing countries do not have information systems with accurate data on their
agricultural micro-economic activities (Poole. 2017). Furthermore, the omission of relevant information in
estimating profitability results in values far from reality (Giovannucci and Koekoek, 2007; Kilian et al.,

2006). This current paper is expected to fill the gap.

Research Methodology

The study was conducted in Temanggung Regency. Temanggung Regency has been purposively
selected; the region is one the largest centres of production and processing of Robusta coffee in Central Java
Province. Study sites were purposively determined in three main sub-districts: Gemawang, Candiroto, and
Kandangan. The study was carried from November 2018 to January 2019.

A survey method was used in this research. The research was conducted by taking the sample from a
population and developed a questionnaire as the primary data collecting instrument. The respondents of
Robusta coffee farmers were determined by a three-stage cluster random sampling method: (i) Determining
sub-districts. It was based on the largest Robusta coffee production in Temanggung Regency, namely:
Gemawang, Candiroto, and Kandangan Sub-districts; (ii) Determining sample of villages. Two villages were
selected from each sub-district with the largest Robusta coffee production: Gemawang and Kemiriombo
village, Muneng and Plosogaden village, and Blimbing and Gesing village; (iii) Determining the number of
Robusta coffee farmers. Respondent was calculated based on Slovin’s formula of determining the number of
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samples. There were 98 sampled farmers obtained from a 4,653 population of Robusta coffee farmers in
Temanggung Regency. The 98 farmers were distributed in six regions of Gemawang village (36 farmers),
Kemiriombo village (21 farmers), Muneng village (8 farmers), Plosogaden village (11 farmers), Blimbing
village (4 farmers), and Gesing village (18 farmers).

The primary data used in this research were collected from Robusta coffee farmers by interviewing
selected farmers based on the questionnaire. The information included cost analysis, price of production
input, and the price of output production based on the post-harvesting product (cherry coffee and green bean
coffee). This study employed a data analysis method of quantitative comparison and causality approaches.
The comparison analysis was conducted to compare the financial aspects of coffee farming of two different
product types. Following a standard procedure of statistical mean comparison, the mean of each financial
aspect was tested using independent sample t-test analysis, which was hypothesised as follows.

H,: HEGg — HEcc =0

Egg— MUEqr#0
H,. HLgp— HEcc
where ¥ represents mean, Ecg represents the financial aspects of green bean coffee, and Ecc represents the

coffee cherry.

The quantitative causality was approached using recursive path linear regression, as explained in Figure
1. The model explains that farmers’ income is mainly affected by product type, and farmers' characteristics
influence the product type. Other technical and economic factors are considered as confounding variables

controlling the robustness of the effect.
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Figure 1. Analytical model of farmer income in coffee farming
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In mathematical terms, the analytical model can be simultaneously expressed as follows.

&
F-d: ul|+2|'_lf’r.i‘k’f+“?y]+£2 (1)

3

)

¢ is farmers income (IDR/year); Xi for i=1...6 is age of plant (year), number plants (unit), farm size

Yl[% = fo+ X

where Y

(ha), production (kg/year), fixed cost (IDR/year) and variable cost (IDR/year); Yy is product type (1: green
bean coffee, 0: otherwise); Zi for j=1...5 is farmer age (year), farmer education (year), farmer experience
(year), extension (times); plant density (tree/ha); @i and Bi are coefficients to be estimated; £1 and 2 are
error terms. Equation (1) represents the linear multiple regression model, and Equation (2) represents the
logit regression model.
Hypotheses of the analytical model to be tested can be expressed as follows.

H,: a;=p08;=0

H,: H, s not true

The analytical model was estimated using generalised structural equation modelling (GSEM) provided in
STATA ver. 13 (StataCorp,2013). The use of GSEM can eliminate heteroskedasticity due to binary dependent
variables (Verbeek, 2003). All hypotheses were tested at least a 90% confidence interval. The goodness of fit
measures associated with the estimation was provided to show the robustness.
Results and Discussion
Harvesting coffee
Farmers usually in Temanggung harvest Robusta coffee in terms of cherry coffee from July to August every
year. The standard measure for coffee maturity is marked by a change in the colour of the coffee fruit skin
from green to red or reddish yellow. However, some coffee farmers harvest their coffee when it is not
entirely ripe because of several factors. The main factor is the urgent economic needs of the family.
Harvesting mature coffee has the following advantages: (i) coffee is easy to process because the skin is easy
to peel off; (ii) the ratio of the weight of coffee beans to the weight of fresh coffee is higher; (iii) the coffee
beans are pithier so that the bean size is big; (iv) fast coffee drying time; (v) good physical quality and
flavour. Harvesting unripe coffee (yellow), overripe coffee (black fruit), or unhealthy conditions will cause
the coffee beans' low physical quality, and the taste is unfavourable.

The coffee marketed by farmers based on post-harvest handling (shape) can be classified into two
types, namely cherries and green beans. Marketing in the form of coffee logs if the coffee fruit is not subject
to post-harvest handling, or in other words, after harvesting, it can be directly marketed to buyers, who are

generally collector traders. Meanwhile, the marketing of coffee in the form of coffee beans is carried out by
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farmers when there is post-harvest processing. Processing of coffee from coffee cherries into green bean
coffee is conducted by dry processing.

Coftee farmers mostly carry out the dry processing process because the farmer capacity is small. It is
easy to do even though it only uses simple equipment. In dry processing, after the coffee fruit is harvested, it
is dried immediately. The coffee fruit must be dried immediately to avoid undergoing chemical processes
that can reduce product quality. Peeling the fruit's flesh, peeling the horn skin, and peeling the epidermis are
carried out after the coffee becomes dry. Peeling the dry coffee fruit skin aims to separate the coffee beans
from the fruit skin, horn skin and epidermis. Peeling the horn skin uses a pulper and strips the epidermis
using a huller. This condition is in line with Najiyati and Danarti (2004) opinion that the difference between
dry processing and wet processing is thetreatment using water. Wet processing uses water to peel and wash
the coffee cherries, while dry processing after the coffee cherries are harvested immediately dried and then
stripped.

Financial aspects

The different forms of coffee marketed by farmers have different consequences for post-harvest
processing costs. Farmers who market in the form of coffee beans have a higher variable cost than farmers
who market in the form of the coffee cherry. The financial aspects of coffee farming per one hectare basis are
presented in Table 1.

Table 1 compares the financial aspects between cherry coffee and green bean coffee management. Mostly,
there are no significant differences in general aspects of farm management. The significant aspects related to
harvesting and post-harvest handling where farmers conducting bean processing spent extra labour costs.
Post-harvest processing costs refer to labour costs for drying and milling or stripping the coffee skin.
However, the post-harvest handling resulted in higher revenue than the counterparts and improved net

revenue significantly. The farmers producing green bean coffee enjoyed about 33 % higher than those who

sold cherry coftee.
Table 1. Average values of financial coffee farming aspects
Ttems IDR/ha
Cherry coffee Green coffee Gap
Fixed cost:
= Building Tax 90,278 90,707 429
= Land rent 4,242,500 4,238,981 -3,519
= Depreciation 1,554,763 1,553,946 - 816
Sub total 5,887,543 5,883,635 - 3,908
Variable cost:
= Manure 336,680 199,154 - 137,527*
= NPK fertiliser 783,929 810,526 26,597
= SP-36 fertiliser 412,769 412,085 - 683
= Urea fertiliser 739,190 710,185 - 29,005
= Fertilisation labour 798,661 797,920 -740
= Weeding labour 1,197,512 1,186,483 - 11,028
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= Pruning labour 1,974,175 1,980,506 6,331
= Harvesting labour 4,059,300 4,350,715 291,415*
= Bean processing labour
0 1,964,680 1,964,680*
Sub total 10,302,224 12,412,259 2,110,036*
Total cost 16,189,767 18,295,894 2,106,128*
Revenue 43,478,718 54,559,770 11,081,053*
Net revenue 27,288,949 36,263,874 8,974,925%*

Source: authors’ analysis; Note: *) denotes significant difference at 0.05

Another significant gap is the cost of manure, where farmers producing green bean coffee applied less
manure than their counterparts. This is because the farmers have not done fertilisation optimally according to
the recommendations. Based on the recommendation from related technical agencies, the dosage of manure
use for mature coffee plants is 14,000 kg/ha/year, but coffee farmers in the regions only applied manure for
an average of 587 kg/ha/year. This is due to the lack of manure availability in the coffee farming area and the
relative lack of understanding of farmers about the benefits of organic fertilisers for the coffee production
process.

The production of coffee for each farmer was different. This is due partly to the different scales of
coffee farming, the coffee plants' age, and the varying care of coffee plants. Coffee prices varied due to the
different forms of coffee marketed, the quality of the coffee, and the different marketing channels chosen by
farmers. Farmers who marketed their coffee products in the form of green beans enjoyed a higher average
price than farmers who marketed their coffee in the form of cherry coffee, which accounted for IDR
25,688.60/kg of green beans coffee and IDR 5,443.90/kg for cherry coffee. The farmers in the regions
marketed coffee in the form of green beans to collectors, wholesalers, and coffee producers. Cherry coffee
was marketed only to coffee collectors and artisans because large traders generally only accepted coffee in
the form of coffee beans.

The quality of coffee also affects the marketing price of Robusta coffee. For example, Coffee beans
with a moisture content above 12% are slightly lower than coffee beans with a moisture content of 12%,
where the price difference is around IDR 500/kg. Based on the results of Listyati's study (2017), farmers sell
coffee to collectors and wholesalers, and if the price in the market is not much different, farmers usually
choose to sell to collector traders.

Regarding business investment feasibility, the ability of capital in coffee farming to generate
income is 168 % for cherry coffee and 198 % for green bean coffee. This profitability value is very high
compared with the small business loan interest rate at the farmer level. For example, Food and Energy

Security Credit (Kredit Ketahanan Pangan dan Energi = KKPE) and People's Business Credit (Kredit Usaha
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Rakyat = KUR) pegged interest rates ranging from 6% to 7 %. This means that agribusiness based on
Robusta coffee, whose products are marketed in cherry coffee, is worth the effort
Despite farmer income is quite high, coffee farming is an estate crop that produces once or twice a year. This
makes farmers wait for the harvest too long. Farmers need cash for daily life, and there is a risk of wasting
money during the harvesting season. To guarantee sufficient cash for daily needs while waiting for coffee
harvest, it needs to introduce seasonal cash crops in the community. Wijaya et al. (2021a; 2021b) show
examples that vegetable cultivation helps farmer households increase income. Temanggung is hilly areas that
fit for cultivating vegetables and other horticultural crops that are very feasible to cultivate. Another
alternative is to integrate the coffee plantation with poultry farming that raise either chicken (Santoso et al.,
2016; 2017) or duck (Setiadi et al., 2021) since such farming is also potentially generate cash in a relatively
short. The farming can fill the gap in the harvesting seasons of coffee.

Factors determining income and products

Many factors influence the variation of income gained by farmers. Based on Figure 2, the farm size,
age of coffee plants, production of coffee logs, fixed production costs, variable production costs, and the
form of product simultaneously provide significant effects on the income of coffee farmers in the regions. At

the same time, the form of the product was determined by personal characteristics of farmers, extension and

density of the plant. The significance shows p>%2=0.000, with an overall R? of 0.5906, which means that
explanatory factors explained about 60% variation in farmer income; the rest were explained by other factors

not included in the simultaneous regression equation model (Gujarati, 2012).

In partial analysis, it can be seen that farmers selling green bean coffee products received
significantly higher income than those selling un-processed products. This advantage is robust since other
confounding factors have controlled it. The high income from processed coffee is in line with Saragih (2019)
results those farmers who carry out primary processing (processing red logs into un-hulled coffee) get higher
income and are significantly different from farmers who sell red logs. For this reason, efforts are needed to
motivate farmers to process their products into coffee beans to increase the added value of their farming.
Other studies by Hariyati (2014), Saria and Fitria (2012) and Wahyu and Suwandari (2012) show that most
farmers sell their produce in the form of ground coffee (bean coffee) to collector traders who have

collaborated for a long time, while a small proportion of farmers sell in the form of coffee cherries.
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Figure 2. Estimated model of farmer income in coffee farming
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Source: authors’ analysis

The age of coffee plants has a significant effect on the income, which means that the more mature
coffee plant, the higher the income received by farmers. This condition implies that the longer the age of the
coffee plant, the more it has a positive role in increasing production so that it will also affect the increase in
income. This condition reflects that the average age of coffee plants in the regions was still productive, or it

has not been required to regenerate plants.

The farm size has a significant effect and has a negative effect on the income, which means that
extended farm size of coffee farming reduced the income. This phenomenon indicates that the farmers have
reached peak capacity in managing the farm. It would be drudgery when the limited resources operate a large
farm. Normatively, farm size represents the scale of the farm. It could also be the case that the density of
plants is getting lower when the size of the farm increases. Although the size of a farm is large, the number
of plants is almost the same. Another possible factor is that the plants in the extended farm were not in the

productive stage; thus, the production was low, despite the large farm.

Table 2. Estimated coefficients and significance

Variables Coefficients  Std. errors  z value p>z
INCOME <-

Constant 225.7 10.73 21.03 0.000
Product 26.40 8.685 3.04 0.002
Age of plant 1.548 0.349 4.44 0.000
Number of plants 0.207 0.121 1.72 0.088
Farm size -0.091 0.026 -3.55 0.000
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Production 0.098 0.013 7.59 0.000
Fixed cost 0.001 0.002 0.49 0.623
Var. costs -0.018 0.007 -2.66 0.008
Product <-

Constant -2.246 1.255 -1.79 0.074
Age -0.012 0.007 -1.70 0.090
Education 0.020 0.015 1.36 0.173
Experience 0.024 0.008 3.16 0.002
Extension 0.018 0.032 0.57 0.570
Plant density 16.78 7.888 2.13 0.033
# Observations 98

Log-likelihood -513.16

LR test, 2 (23) 201.80  p>%*=0.000

Overall R2 0. 5906

Source: authors’ analysis

The number of plants shows a positive effect on the income. This indicates that the plants were in the
production stages—this finding related to the fact that a large farm does not necessarily improve the income.
The production level also has a significant effect on the income, which means that the production of coffee
increases the income. This is also an obvious finding and co-inside with the number of plants that positively
affect income. The higher the number of productive plants, the higher the production harvested by farmers.
As the production significantly increases farmers' income, keeping the coffee in high productivity is
necessary. The improvement of crop management can conduct it. The agronomic aspect and maintenance of
coffee trees need to be conducted in a sustainable fashion to provide social benefits for both producers and
consumers (Mariyono, 2009). Organic fertilisers can replace the inorganic ones, and botanical and biological
pesticides can replace synthetic ones (Mariyono, 2020); crop protection can apply a concept of integrated
pest management that can reduce chemical pesticides (Mariyono, 2008). Adoption of technology applicable
to coffee farming has the potentials to improve income, and in this case, providing microfinance assistance to
the farmers will catalyse the technology adoption (Mariyono, 2019a; 2019b). Soekartawi (2005) states that
the level of technology application in agriculture is one factor that determines the level of production and
income of agricultural businesses.

Fixed production costs have no significant effect on income. This means that regardless of the
quantity of fixed production cost, it does not affect the income, as explained by the theory of production
costs, that the amount of production costs remains independent of the amount of product. Variable production
costs have a significant effect on income with a negative correlation. This condition occurs because the
variable production costs positively correlate to the scale of farming or the amount of coffee production.
However, if the increase in variable production costs is more significant than the increase in farm income,

then the variable production costs negatively correlate with the income of coffee farmers.
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From Figure 2 and Table 2, it can be seen that the farmers' intention to create a valued product in the
form of green bean coffee depends on several factors. The age of farmers significantly reduced the intention
of farmers to process further the harvested coffee bean into green bean form. This finding is reasonable since
the post-harvest handling of coffee is drudgery, and it is pretty difficult for old farmers to do so. Education
and experience significantly increased the farmers' intention to process the harvested coffee into green bean
form, and so did the extension service.
Education and experience represent human capital or capacity in coffee-based agribusiness, and the
extension service enhances the capacity. Concerning education, sending back to formal education might be
effective to enhance the capacity; however, it was too late in the stage. Providing training with special topics
for coffee will be helpful, like one for vegetable and rice farmers through special training (Mariyono, 2019c;
2020). Note that human capital improvement can lead to high motivation of farmers. Hariyati (2014) states
that the highest driving factor in developing processed coffee products in Jember Regency is the high

motivation of farmers.

Conclusions

Coffee farming has been widely grown in Indonesia. This crop is one of the commodities that has
been internationally traded. The commercialisation of this crop leads to agricultural economic development
in rural areas where farmer households cultivate the crop. The commercialisation at a household level, coffee
farming becomes an income source for smallholder estate crops in Java, Indonesia. Coffee products' value
chains, starting from farm production to end-users at coffee shops, have distributed considerable income for
the marketing channels. Farmers as producers can get more income when they take one step of the chains by
processing the products. This study concludes that shortsheeting one step of value chains by farmers improve
farmers income considerably. The step is to process coffee cherry became green bean coffee before selling to
the market. Other factors determining the income were the age of coffee plants, the number of plants,
production quantity, operational costs, farm size. However, not all farmers did not take the opportunity to get
the value. Personal characteristics, extension programme and density of crops led to different actions. Old
farmers were reluctant to take the opportunity. Trained and educated farmers were enthusiastic about getting
the value-added in the supply chain. The density of crops highly affected farmers to utilise the chance. This
study recommends that policymakers intensify the extension services, particularly to encourage farmers to
increase crop density. This action has double impacts on income and likelihood for farmers to process the
coffee cherry to green bean coffee with high value in the market. Practically, the action can be conducted by
the extension services at district levels to collaborate with seed agency at a provincial level that provides

high-quality coffee seedlings; and engage the local universities that provide improved technology for coffee
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farming. The extension services are expected to send the extensionist to training centres to enhance their

capacity to assist farmers in operating coffee farming efficiently.
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Abstract

Coftee farmers in Central Java have widely cultivated Robusta
cultivars. During the last decade, the demand for coffee has
increased substantially. The coffee commodity is cultivated
because of the high price, which potentially generates income
for the farmers. The study aimed to analyse the farmers’
income associated with the post-harvest processing and anal-
yse the factors that affect the post-harvest processing from
coffee farming in the Temanggung Regency. Primary data
were obtained from direct interviews with 98 farmers running
the coffee farming business. The results show that the product
processed in green bean coffee boosted the farmers’ income,
and the socio-economic characteristics, extension service, and
plan density influenced product processing. The confound-
ing factors influencing the income were the farm size, the
age of coffee plantations, production level, and the variable
cost. It is recommended that farmers sell green bean coffee by
intensifying extension services and increasing plant density.

Indonesia is one of the coffee producers in the world and has contributed significant market share.
At a national level, the farm size of coffee plantations in Indonesia in 2015 has reached 1,230,001
ha. Smallholder farmers dominate the coffee plantation, with a total of up to 1.9 million farmers.
Based on the farm size, around 1.2 million ha (96.16 per cent) is owned by farmers in rural areas, and
the government manages 22.59 ha (1.8 per cent), and 25.54 ha (2.04 per cent) is owned by private
companies (Directorate General of Plantation 2016a, 2016b).

The coffee plantation has roles as a source of income and job opportunity for people and is one
of the sources of foreign exchange since coffee is exported to some extent. According to Directorate
General of Plantation (2016a), coffee consumption in Indonesia in 2016 was 249,824 tons, and in 2021
it will be projected to increase by 48.06 per cent, which accounts for about 369,886 tons. The export
of coffee plantations in Indonesia is the fourth largest export value, following rubber, palm oil, and
cacao (Directorate General of Plantation 2017). In the last decade, the domestic demand for coffee has
rapidly increased, especially as a raw material for a beverage. Coffee consumption has been seen as
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part of a lifestyle in people’s social existence. The coffee price in Indonesia from 2014 to 2017 showed
an increasing trend with an average of 4.80 per cent per year.

Temanggung district is one of the centres of coffee production and coffee processing in Central
Java, especially Robusta coffee. Based on the Decree of the Ministry of agriculture No. 830 of 2016
about developing a centre for coffee plantations, Temanggung is predicted to be one of the centres
of Indonesian coffee production. There are eight sub-districts in the area that have the potential to
become centres for coffee production.

Temanggung is supported by its large land size and is highly favourable in agro-climate, especially
for Robusta coffee plantations. The farm size and coffee production in the region has the highest coffee
production in Central Java Province. An estimated total of 4,583 tons of Robusta coffee was produced,
as there was 9,338 ha of coffee planted in the region. In comparison, the production of Robusta coffee
in Central Java was 14,921 tons. It means that the region contributes around 30 per cent of Robusta
coffee production in Central Java (Directorate General of Plantation 2017).

Based on post-harvest handling carried out by the farmers, coffee products in Temanggung could
be categorised into raw coffee fruit (cherry coffee) and green bean coffee. The processing into green
beans is the first stage process carried out by farmers. According to Listiyaningsih et al. (2019), there
would be value-added obtained by the farmers by selling their coffee into green beans compared to
farmers selling their coffee in the form of cherries. Farmers not only get benefits from their increasing
income, but they can also have maximised added value by using waste from coffee plantations for
organic fertiliser. Farmers also utilise residue from post-harvest processing as animal feed. Improving
the value-added of coffee in different products theoretically would influence the price and farmers’
incomes. Moreover, increasing farmers’ incomes will motivate the farmers to focus and sustain their
coffee plantations.

This research was conducted to analyse the income effect of post-harvest processing from freshly
harvested coffee into green bean coffee and analyse the factors influencing farmers’ intention to
conduct the post-harvest handling in Temanggung Regency, Central Java, Indonesia. This study is
expected to benefit farmers by increasing income, the policymakers by formulating appropriate and
practical actions related to the market orientation of the coffee industry, and researchers by exploring
scientific information or providing a reference for further studies, especially in developing a strategy
for the development of the Robusta coffee industry.

1.1 | Literature review

Coffee is one of the commodities globally traded. At a global level, Richards and Smith (2015) reveal
that the coffee industry undergoes booming and has escalated more recently because of its enormous
popularity and consumption. ICO (2020) reports that the international export and the total consump-
tion worldwide increased from 83.8 million gunnies in October 2019 to 168.5 million gunnies in May
2020 (a gunny is equivalent to 60 kg). It has become one of the foremost consumed products in modern
life and has become the second most popular beverage (Bae et al. 2014; Esquivel and Jiménez 2012;
Farah 2012). It has flourished and prospered worldwide since it was discovered initially in Ethiopia,
absconding the people who hanker for the product (Flamen 1989; Smith 1985). The high demand for
coffee makes the coffee-based business profit-making (Hameed et al. 2018).

Coffee production is one of the businesses that is currently growing over the globe. Studies on
the coffee business have been carried out by researchers such as Geibler et al. (2016) and Mishra
(2013) that show promising prospects. Farming based on the coffee plantation is also a vital economic
production in many developing countries (Daviron and Ponte 2005). In Colombia, the commodity
is the most important exported agricultural product for the country’s economy, in which Colombian
coffee production in 2019 generated approximately 2.7 billion USD (OEC 2020).

The commercialisation of agriculture is the key to success in economic development. In the
decentralised period (Sasana and Nugroho 2018) it helps local governments reduce rural poverty.
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Commercialisation can be conducted by intensifying the farm. In vegetable production, for example,
changing from subsistence to profit-oriented farming can happen because of the adoption of technol-
ogy at the farm (Mariyono 2019a), and the result is the improvement of rural prosperity (Mariyono
2019b; Weatherspoon et al. 2021). In general, growing smallholder coffee commercialisation becomes
a viable pathway for agricultural economic development in coffee-growing areas (Gebreselassie and
Ludi 2007).

The success of the coffee agribusiness starts with a good business model that pays attention to the
value chain (Mishra 2013). Ferreira et al. (2021) stated that going to a coffee shop is a lifestyle for
people in urban areas. A good coffee business with respect to the value chain will generate high profits.
Lee and Bateman (2021) state that organic coffee is now gaining more attention in the international
coffee business than conventional ones. Currently, both Robusta and Arabica coffee are developed
organically for high profit.

At the farm level, the primary constraint of coffee-based agribusiness is the long marketing channel
of coffee. There are many players in the value chains of coffee that reduce profit gained by farm-
ers. Ahmad et al. (2019) show that farmers in East Java Indonesia gained the lowest profit share in
the marketing channel. Ntimbaa and Akyoob (2017) show broad variations of farmgate prices among
farmers selling in different market channels. Three factors significantly influenced the farmer’s mar-
keting channel choice: the price of coffee, farmer’s age, and distance to the selling centre from the
farmstead. This condition is similar to commercial vegetable farming, where farmers get a small frac-
tion of their profit (Mariyono et al. 2020). Restructuring farmer cooperatives, providing formal credit
facilities to provide favourable credit to farmers, and establishing more rural primary cooperative and
private coffee buying centres in remote villages to reduce transportation costs will benefit the farmers.

Smallholders produce around 90 per cent of coffee in some countries (Velez-Vallejo 2018). This
condition makes the farmers sensitive to economic shocks. For instance, coffee bean prices sharply
dropped during the coffee crisis of the late 1990s, which sank from around US$1.50 per pound in 1997
to about one-third of that amount in 2001 (Taylor 2007) because of oversupply (Ponte 2001). Another
shock comes from a natural situation. Harvey et al. (2018) report that climate change is already causing
significant adverse impacts on smallholder coffee farmers across the Central American region.

Consequently, most small-scale coffee farmers have difficulties making a decent living due to
low coffee prices, high production costs, and climate variability, among other factors (Berdegué and
Fuentealba 2014). Therefore, estimation of coffee profitability is essential for sustainable farming
systems and the wider coffee industry. Furthermore, estimating profitability continues to be a research
challenge due to a lack of adequate tools adapted to specific characteristics of small-scale crop produc-
tion in developing countries. Small-scale coffee farms in developing countries do not have information
systems with accurate data on their agricultural micro-economic activities (Poole 2017). Further-
more, the omission of relevant information in estimating profitability results in values far from reality
(Giovannucci and Koekoek 2007; Kilian et al. 2006). This current paper is expected to fill the gap.

2 | RESEARCH METHODOLOGY

The study was conducted in Temanggung Regency. Temanggung Regency has been purposively
selected; the region is one the largest centres of production and processing of Robusta coffee in Cen-
tral Java Province. Study sites were purposively determined in three main sub-districts: Gemawang,
Candiroto, and Kandangan. The study was carried from November 2018 to January 2019.

A survey method was used in this research. The research was conducted by taking the sample
from a population and developed a questionnaire as the primary data collecting instrument. The
respondents of Robusta coffee farmers were determined by a three-stage cluster random sampling
method: (i) Determining sub-districts. This was based on the largest Robusta coffee production in
Temanggung Regency, namely Gemawang, Candiroto, and Kandangan sub-districts; (ii) Determining
sample of villages. Two villages were selected from each sub-district with the largest Robusta coffee
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FIGURE 1 Analytical model of farmer income in coffee farming

production: Gemawang and Kemiriombo village, Muneng and Plosogaden village, and Blimbing and
Gesing village; (iii) Determining the number of Robusta coffee farmers. Respondents were calculated
based on Slovin’s formula of determining the number of samples. There were 98 sampled farmers
obtained from a 4,653 population of Robusta coffee farmers in Temanggung Regency. The 98 farmers
were distributed in six regions of Gemawang village (36 farmers), Kemiriombo village (21 farmers),
Muneng village (eight farmers), Plosogaden village (11 farmers), Blimbing village (four farmers), and
Gesing village (18 farmers).

The primary data used in this research were collected from Robusta coffee farmers by interview-
ing selected farmers based on the questionnaire. The information included cost analysis, price of
production input, and the price of output production based on the post-harvesting product (cherry cof-
fee and green bean coffee). This study employed a data analysis method of quantitative comparison
and causality approaches. The comparison analysis was conducted to compare the financial aspects
of coffee farming of two different product types. Following a standard procedure of statistical mean
comparison, the mean of each financial aspect was tested using independent sample t-test analysis,
which was hypothesised as follows.

Hy : uEGp — MEcc =0
Hy : uEgp — MEcc #0

where u represents mean, E-g represents the financial aspects of green bean coffee, and E.¢
represents the coffee cherry.

The quantitative causality was approached using recursive path linear regression, as explained in
Figure 1. The model explains that farmers’ income is mainly affected by product type, and farmers’
characteristics influence the product type. Other technical and economic factors are considered as
confounding variables controlling the robustness of the effect.
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In mathematical terms, the analytical model can be simultaneously expressed as follows.

6
Y=+ ) aXi+ oY)+ (1)
i=1
1 5
Y1{0= ;80+25ij+€1 2
j=1

where Y, is farmers income (IDR/year); X; for I = 1...6 is age of plant (year), number plants (unit),
farm size (ha), production (kg/year), fixed cost (IDR/year), and variable cost (IDR/year); Y| is product
type (1: green bean coffee, 0: otherwise); Z; for j = 1...5 is farmer age (year), farmer education (year),
farmer experience (year), extension (times); plant density (tree/ha); a; and §; are coefficients to be
estimated; €; and ¢, are error terms. Equation (1) represents the linear multiple regression model, and
Equation (2) represents the logit regression model.

Hypotheses of the analytical model to be tested can be expressed as follows.

H()I CCi=‘3j=0

H, : Hy is no true

The analytical model was estimated using generalised structural equation modelling (GSEM) pro-
vided in STATA ver. 13 (StataCorp 2013). The use of GSEM can eliminate heteroskedasticity due to
binary dependent variables (Verbeek 2003). All hypotheses were tested with at least a 90 per cent con-
fidence interval. The goodness of fit measures associated with the estimation were provided to show
the robustness.

3 | RESULTS AND DISCUSSION
3.1 | Harvesting coffee

Farmers in Temanggung usually harvest Robusta coffee in terms of cherry coffee from July to August
every year. The standard measure for coffee maturity is marked by a change in the colour of the coffee
fruit skin from green to red or reddish yellow. However, some coffee farmers harvest their coffee when
it is not entirely ripe because of several factors. The main factor is the urgent economic needs of the
family.

Harvesting mature coffee has the following advantages: (i) coffee is easy to process because the
skin is easy to peel off; (ii) the ratio of the weight of coffee beans to the weight of fresh coffee is
higher; (iii) the coffee beans are pithier so that the bean size is big; (iv) fast coffee drying time; (v)
good physical quality and flavour. Harvesting unripe coffee (yellow), overripe coffee (black fruit),
or unhealthy conditions will cause the coffee beans to have low physical quality, and the taste is
unfavourable.

The coffee marketed by farmers based on post-harvest handling (shape) can be classified into two
types: cherries and green beans. Marketing in the form of coffee logs if the coffee fruit is not subject
to post-harvest handling, or in other words, after harvesting, it can be directly marketed to buyers,
who are generally collector traders. Meanwhile, the marketing of coffee in the form of coffee beans is
carried out by farmers when there is post-harvest processing. Processing of coffee from coffee cherries
into green bean coffee is conducted by dry processing.

Coffee farmers mostly carry out the dry processing process because the farmer capacity is small.
It is easy to do even though it only uses simple equipment. In dry processing, after the coffee fruit
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TABLE 1  Average values of financial coffee farming aspects

IDR/ha
Items Cherry coffee Green coffee Gap
Fixed cost:
* Building Tax 90,278 90,707 429
* Land rent 4,242,500 4,238,981 -3,519
* Depreciation 1,554,763 1,553,946 -816
Sub total 5,887,543 5,883,635 -3,908
Variable cost:
* Manure 336,680 199,154 -137,527*
* NPK fertiliser 783,929 810,526 26,597
e SP-36 fertiliser 412,769 412,085 —683
* Urea fertiliser 739,190 710,185 -29,005
* Fertilisation labour 798,661 797,920 =740
* Weeding labour 1,197,512 1,186,483 -11,028
* Pruning labour 1,974,175 1,980,506 6,331
* Harvesting labour 4,059,300 4,350,715 291,415%
* Bean processing labour 0 1,964,680 1,964,680*
Sub total 10,302,224 12,412,259 2,110,036*
Total cost 16,189,767 18,295,894 2,106,128*
Revenue 43,478,718 54,559,770 11,081,053*
Net revenue 27,288,949 36,263,874 8,974,925%

Source: authors’ analysis; Note: *) denotes significant difference at 0.05.

is harvested, it is dried immediately. The coffee fruit must be dried immediately to avoid undergoing
chemical processes that can reduce product quality. Peeling the fruit’s flesh, peeling the horn skin, and
peeling the epidermis are carried out after the coffee becomes dry. Peeling the dry coffee fruit skin
aims to separate the coffee beans from the fruit skin, horn skin, and epidermis. Peeling the horn skin
uses a pulper and strips the epidermis using a huller. This condition is in line with Najiyati and Danarti
(2006), who state that the difference between dry processing and wet processing is the treatment using
water. Wet processing uses water to peel and wash the coffee cherries, while dry processing after the
coffee cherries are harvested immediately dries and then strips the cherries.

3.2 | Financial aspects

The different forms of coffee marketed by farmers have different consequences for post-harvest pro-
cessing costs. Farmers who market in the form of coffee beans have higher variable costs than farmers
who market in the form of coffee cherries. The financial aspects of coffee farming per one hectare
basis are presented in Table 1.

Table | compares the financial aspects between cherry coffee and green bean coffee management.
Mostly, there are no significant differences in general aspects of farm management. The significant
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aspects related to harvesting and post-harvest handling where farmers conducting bean processing
spent extra labour costs are shown. Post-harvest processing costs refer to labour costs for drying and
milling or stripping the coffee skin. However, the post-harvest handling resulted in higher revenue
than the counterparts and improved net revenue significantly. The farmers producing green bean coffee
enjoyed about 33 per cent higher than those who sold cherry coffee.

Another significant gap is the cost of manure, where farmers producing green bean coffee applied
less manure than their counterparts. This is because the farmers have not done fertilisation optimally
according to the recommendations. Based on the recommendations from related technical agencies,
the dosage of manure use for mature coffee plants is 14,000 kg/ha/year, but coffee farmers in the
regions only applied manure for an average of 587 kg/ha/year. This is due to the lack of manure
availability in the coffee farming area and the relative lack of understanding of farmers about the
benefits of organic fertilisers for the coffee production process.

The production of coffee for each farmer was different. This is due partly to the different scales
of coffee farming, the coffee plants’ age, and the varying care of coffee plants. Coffee prices varied
due to the different forms of coffee marketed, the quality of the coffee, and the different marketing
channels chosen by farmers. Farmers who marketed their coffee products in the form of green beans
enjoyed a higher average price than farmers who marketed their coffee in the form of cherry coffee,
which accounted for IDR 25,688.60/kg of green beans coffee and IDR 5,443.90/kg for cherry coffee.
The farmers in the regions marketed coffee in the form of green beans to collectors, wholesalers, and
coffee producers. Cherry coffee was marketed only to coffee collectors and artisans because large
traders generally only accepted coffee in the form of coffee beans.

The quality of coffee also affects the marketing price of Robusta coffee. For example, coffee beans
with a moisture content above 12 per cent are slightly lower than coffee beans with a moisture content
of 12 per cent, where the price difference is around IDR 500/kg. Based on the results of Listyati et al.
(2017), farmers sell coffee to collectors and wholesalers, and if the price in the market is not much
different, farmers usually choose to sell to collector traders.

Regarding business investment feasibility, the ability of capital in coffee farming to generate income
is 168 per cent for cherry coffee and 198 per cent for green bean coffee. This profitability value is very
high compared with the small business loan interest rate at the farmer level. For example, Food and
Energy Security Credit (Kredit Ketahanan Pangan dan Energi = KKPE) and People’s Business Credit
(Kredit Usaha Rakyat = KUR) pegged interest rates ranging from 6 per cent to 7 per cent. This means
that agribusiness based on Robusta coffee, whose products are marketed as cherry coffee, is worth the
effort

Despite farmer income being quite high, coffee farming is an estate crop that produces once or twice
a year. This makes farmers wait for harvest too long. Farmers need cash for daily life, and there is a
risk of wasting money during the harvesting season. To guarantee sufficient cash for daily needs while
waiting for coffee harvest, seasonal cash crops need to be introduced in the community. Wijaya et al.
(2021a, 2021b) show examples that vegetable cultivation helps farmer households increase income.
Temanggung is a hilly area that is fit for cultivating vegetables and other horticultural crops. Another
alternative is to integrate the coffee plantation with poultry farming of either chickens (Santoso et al.,
2016, 2017) or ducks (Setiadi et al., 2021) since such farming can also potentially generate cash in a
relatively short time. This farming can fill the gap in the harvesting seasons of coffee.

3.3 | Factors determining income and products

Many factors influence the variation of income gained by farmers. Based on Figure 2, the farm size,
age of coffee plants, production of coffee logs, fixed production costs, variable production costs, and
the form of product simultaneously provide significant effects on the income of coffee farmers in
the regions. At the same time, the form of the product was determined by personal characteristics of
farmers, extension and density of the plant. The significance shows p > ¥> = 0.000, with an overall
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FIGURE 2  Estimated model of farmer income in coffee farming
Source: Authors’ analysis.

R? of 0.5906, which means that explanatory factors explained about 60 per cent variation in farmer
income; the rest were explained by other factors not included in the simultaneous regression equation
model (Gujarati 2012).

In partial analysis, it can be seen that farmers selling green bean coffee products received signifi-
cantly higher income than those selling un-processed products. This advantage is robust since other
confounding factors have controlled it. The high income from processed coffee is in line with Saragih’s
(2019) results, that those farmers who carry out primary processing (processing red logs into un-hulled
coffee) get higher income and are significantly different from farmers who sell red logs. For this rea-
son, efforts are needed to motivate farmers to process their products into coffee beans to increase the
added value of their farming. Other studies by Hariyati (2014), Saria and Fitria (2018), and Wahyu
and Suwandari (2012) show that most farmers sell their produce in the form of ground coffee (bean
coffee) to collector traders who have collaborated for a long time, while a small proportion of farmers
sell in the form of coffee cherries.

The age of coffee plants has a significant effect on the income, which means that the more mature
a coffee plant, the higher the income received by farmers. This condition implies that the longer the
age of the coffee plant, the more it has a positive role in increasing production so it will also affect the
increase in income. This condition reflects that the average age of coffee plants in the regions was still
productive, or it has not been required to regenerate plants.

The farm size has a significant effect and has a negative effect on the income, which means that
extended farm size of coffee farming reduced the income. This phenomenon indicates that the farmers
have reached peak capacity in managing the farm. It would be drudgery when the limited resources
operate a large farm. Normatively, farm size represents the scale of the farm. It could also be the case
that the density of plants is getting lower when the size of the farm increases. Although the size of
a farm is large, the number of plants is almost the same. Another possible factor is that the plants in
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the extended farm were not in the productive stage; thus, the production was low, despite the large
farm.

The number of plants shows a positive effect on the income. This indicates that the plants were in
the production stages — this finding related to the fact that a large farm does not necessarily improve
the income. The production level also has a significant effect on the income, which means that the
production of coffee increases the income. This is also an obvious finding and coexists with the num-
ber of plants that positively affect income. The higher the number of productive plants, the higher the
production harvested by farmers. As the production significantly increases farmers’ income, keeping
the coffee in high productivity is necessary. The improvement of crop management can conduct it.
The agronomic aspect and maintenance of coffee trees need to be conducted in a sustainable fash-
ion to provide social benefits for both producers and consumers (Mariyono 2009). Organic fertilisers
can replace the inorganic ones, and botanical and biological pesticides can replace synthetic ones
(Mariyono 2020); crop protection can apply a concept of integrated pest management that can reduce
chemical pesticides (Mariyono 2008). Adoption of technology applicable to coffee farming has the
potentials to improve income, and in this case providing microfinance assistance to the farmers will
catalyse the technology adoption (Mariyono 2019a, 2019b). Soekartawi (2005) states that the level of
technology application in agriculture is one factor that determines the level of production and income
of agricultural businesses.

Fixed production costs have no significant effect on income. This means that regardless of the
quantity of fixed production cost, it does not affect the income, as explained by the theory of production
costs, that the amount of production costs remains independent of the amount of product. Variable
production costs have a significant effect on income with a negative correlation. This condition occurs
because the variable production costs positively correlate to the scale of farming or the amount of
coffee production. However, if the increase in variable production costs is more significant than the
increase in farm income, then the variable production costs negatively correlate with the income of
coffee farmers.

From Figure 2 and Table 2, it can be seen that the farmers’ intention to create a valued product in
the form of green bean coffee depends on several factors. The age of farmers significantly reduced
the intention of farmers to process further with the harvested coffee bean into green bean form. This
finding is reasonable since the post-harvest handling of coffee is drudgery, and it is pretty difficult
for old farmers. Education and experience significantly increased the farmers’ intention to process the
harvested coffee into green bean form, and so did the extension service.

Education and experience represent human capital or capacity in coffee-based agribusiness, and
the extension service enhances the capacity. Concerning education, going back to formal education
might be effective to enhance the capacity; however, it was too late in the stage. Providing training
with special topics for coffee will be helpful, like one for vegetable and rice farmers through special
training (Mariyono 2019c¢, 2020). Note that human capital improvement can lead to high motivation of
farmers. Hariyati (2014) states that the highest driving factor in developing processed coffee products
in Jember Regency is the high motivation of farmers.

4 | CONCLUSIONS

Coffee farming has been widely grown in Indonesia. This crop is one of the commodities that
has been internationally traded. The commercialisation of this crop leads to agricultural economic
development in rural areas where farmer households cultivate the crop. With the commercialisation
happening at a household level, coffee farming becomes an income source for smallholder estate
crops in Java, Indonesia. The value chains of coffee products, starting from farm production to end-
users at coffee shops, have distributed considerable income for the marketing channels. Farmers as
producers can get more income when they take one step off the chain by processing the products.
This study concludes that shortsheeting one step of value chains by farmers improves farmers income
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TABLE 2  Estimated coefficients and significance

Variables Coefficients Std. errors z value p>z
INCOME «

Constant 225.7 10.73 21.03 0.000
Product 26.40 8.685 3.04 0.002
Age of plant 1.548 0.349 4.44 0.000
Number of plants 0.207 0.121 1.72 0.088
Farm size -0.091 0.026 -3.55 0.000
Production 0.098 0.013 7.59 0.000
Fixed cost 0.001 0.002 0.49 0.623
Var. costs -0.018 0.007 —2.66 0.008
Product «

Constant —2.246 1.255 -1.79 0.074
Age -0.012 0.007 -1.70 0.090
Education 0.020 0.015 1.36 0.173
Experience 0.024 0.008 3.16 0.002
Extension 0.018 0.032 0.57 0.570
Plant density 16.78 7.888 2.13 0.033
# Observations 98

Log-likelihood -513.16

LR test, x> (23) 201.80 p > x> =0.000

Overall R2 0. 5906

Source: authors’ analysis.

considerably. The step is to process coffee cherry into green bean coffee before selling to the market.
Other factors determining the income were the age of coffee plants, the number of plants, production
quantity, operational costs, farm size. However, not all farmers did not take the opportunity to increase
value. Personal characteristics, extension programme, and density of crops led to different actions. Old
farmers were reluctant to take the opportunity. Trained and educated farmers were enthusiastic about
getting the value-added in the supply chain. The density of crops highly affected farmers to utilise
the chance. This study recommends that policymakers intensify the extension services, particularly to
encourage farmers to increase crop density. This action has double impacts on income and likelihood
for farmers to process the coffee cherry to green bean coffee with high value in the market. Practi-
cally, the action can be conducted by the extension services at district levels to collaborate with seed
agency at a provincial level that provides high-quality coffee seedlings and engage the local universi-
ties that provide improved technology for coffee farming. The extension services are expected to make
the extensionist training centres enhance their capacity to assist farmers in operating coffee farming
efficiently.
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Abstract

Coftee farmers in Central Java have widely cultivated Robusta
cultivars. During the last decade, the demand for coffee has
increased substantially. The coffee commodity is cultivated
because of the high price, which potentially generates income
for the farmers. The study aimed to analyse the farmers’
income associated with the post-harvest processing and anal-
yse the factors that affect the post-harvest processing from
coffee farming in the Temanggung Regency. Primary data
were obtained from direct interviews with 98 farmers running
the coffee farming business. The results show that the product
processed in green bean coffee boosted the farmers’ income,
and the socio-economic characteristics, extension service, and
plan density influenced product processing. The confound-
ing factors influencing the income were the farm size, the
age of coffee plantations, production level, and the variable
cost. It is recommended that farmers sell green bean coffee by
intensifying extension services and increasing plant density.

Indonesia is one of the coffee producers in the world and has contributed significant market share.
At a national level, the farm size of coffee plantations in Indonesia in 2015 has reached 1,230,001
ha. Smallholder farmers dominate the coffee plantation, with a total of up to 1.9 million farmers.
Based on the farm size, around 1.2 million ha (96.16 per cent) is owned by farmers in rural areas, and
the government manages 22.59 ha (1.8 per cent), and 25.54 ha (2.04 per cent) is owned by private
companies (Directorate General of Plantation 2016a, 2016b).

The coffee plantation has roles as a source of income and job opportunity for people and is one
of the sources of foreign exchange since coffee is exported to some extent. According to Directorate
General of Plantation (2016a), coffee consumption in Indonesia in 2016 was 249,824 tons, and in 2021
it will be projected to increase by 48.06 per cent, which accounts for about 369,886 tons. The export
of coffee plantations in Indonesia is the fourth largest export value, following rubber, palm oil, and
cacao (Directorate General of Plantation 2017). In the last decade, the domestic demand for coffee has
rapidly increased, especially as a raw material for a beverage. Coffee consumption has been seen as
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part of a lifestyle in people’s social existence. The coffee price in Indonesia from 2014 to 2017 showed
an increasing trend with an average of 4.80 per cent per year.

Temanggung district is one of the centres of coffee production and coffee processing in Central
Java, especially Robusta coffee. Based on the Decree of the Ministry of agriculture No. 830 of 2016
about developing a centre for coffee plantations, Temanggung is predicted to be one of the centres
of Indonesian coffee production. There are eight sub-districts in the area that have the potential to
become centres for coffee production.

Temanggung is supported by its large land size and is highly favourable in agro-climate, especially
for Robusta coffee plantations. The farm size and coffee production in the region has the highest coffee
production in Central Java Province. An estimated total of 4,583 tons of Robusta coffee was produced,
as there was 9,338 ha of coffee planted in the region. In comparison, the production of Robusta coffee
in Central Java was 14,921 tons. It means that the region contributes around 30 per cent of Robusta
coffee production in Central Java (Directorate General of Plantation 2017).

Based on post-harvest handling carried out by the farmers, coffee products in Temanggung could
be categorised into raw coffee fruit (cherry coffee) and green bean coffee. The processing into green
beans is the first stage process carried out by farmers. According to Listiyaningsih et al. (2019), there
would be value-added obtained by the farmers by selling their coffee into green beans compared to
farmers selling their coffee in the form of cherries. Farmers not only get benefits from their increasing
income, but they can also have maximised added value by using waste from coffee plantations for
organic fertiliser. Farmers also utilise residue from post-harvest processing as animal feed. Improving
the value-added of coffee in different products theoretically would influence the price and farmers’
incomes. Moreover, increasing farmers’ incomes will motivate the farmers to focus and sustain their
coffee plantations.

This research was conducted to analyse the income effect of post-harvest processing from freshly
harvested coffee into green bean coffee and analyse the factors influencing farmers’ intention to
conduct the post-harvest handling in Temanggung Regency, Central Java, Indonesia. This study is
expected to benefit farmers by increasing income, the policymakers by formulating appropriate and
practical actions related to the market orientation of the coffee industry, and researchers by exploring
scientific information or providing a reference for further studies, especially in developing a strategy
for the development of the Robusta coffee industry.

1.1 | Literature review

Coffee is one of the commodities globally traded. At a global level, Richards and Smith (2015) reveal
that the coffee industry undergoes booming and has escalated more recently because of its enormous
popularity and consumption. ICO (2020) reports that the international export and the total consump-
tion worldwide increased from 83.8 million gunnies in October 2019 to 168.5 million gunnies in May
2020 (a gunny is equivalent to 60 kg). It has become one of the foremost consumed products in modern
life and has become the second most popular beverage (Bae et al. 2014; Esquivel and Jiménez 2012;
Farah 2012). It has flourished and prospered worldwide since it was discovered initially in Ethiopia,
absconding the people who hanker for the product (Flamen 1989; Smith 1985). The high demand for
coffee makes the coffee-based business profit-making (Hameed et al. 2018).

Coffee production is one of the businesses that is currently growing over the globe. Studies on
the coffee business have been carried out by researchers such as Geibler et al. (2016) and Mishra
(2013) that show promising prospects. Farming based on the coffee plantation is also a vital economic
production in many developing countries (Daviron and Ponte 2005). In Colombia, the commodity
is the most important exported agricultural product for the country’s economy, in which Colombian
coffee production in 2019 generated approximately 2.7 billion USD (OEC 2020).

The commercialisation of agriculture is the key to success in economic development. In the
decentralised period (Sasana and Nugroho 2018) it helps local governments reduce rural poverty.
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Commercialisation can be conducted by intensifying the farm. In vegetable production, for example,
changing from subsistence to profit-oriented farming can happen because of the adoption of technol-
ogy at the farm (Mariyono 2019a), and the result is the improvement of rural prosperity (Mariyono
2019b; Weatherspoon et al. 2021). In general, growing smallholder coffee commercialisation becomes
a viable pathway for agricultural economic development in coffee-growing areas (Gebreselassie and
Ludi 2007).

The success of the coffee agribusiness starts with a good business model that pays attention to the
value chain (Mishra 2013). Ferreira et al. (2021) stated that going to a coffee shop is a lifestyle for
people in urban areas. A good coffee business with respect to the value chain will generate high profits.
Lee and Bateman (2021) state that organic coffee is now gaining more attention in the international
coffee business than conventional ones. Currently, both Robusta and Arabica coffee are developed
organically for high profit.

At the farm level, the primary constraint of coffee-based agribusiness is the long marketing channel
of coffee. There are many players in the value chains of coffee that reduce profit gained by farm-
ers. Ahmad et al. (2019) show that farmers in East Java Indonesia gained the lowest profit share in
the marketing channel. Ntimbaa and Akyoob (2017) show broad variations of farmgate prices among
farmers selling in different market channels. Three factors significantly influenced the farmer’s mar-
keting channel choice: the price of coffee, farmer’s age, and distance to the selling centre from the
farmstead. This condition is similar to commercial vegetable farming, where farmers get a small frac-
tion of their profit (Mariyono et al. 2020). Restructuring farmer cooperatives, providing formal credit
facilities to provide favourable credit to farmers, and establishing more rural primary cooperative and
private coffee buying centres in remote villages to reduce transportation costs will benefit the farmers.

Smallholders produce around 90 per cent of coffee in some countries (Velez-Vallejo 2018). This
condition makes the farmers sensitive to economic shocks. For instance, coffee bean prices sharply
dropped during the coffee crisis of the late 1990s, which sank from around US$1.50 per pound in 1997
to about one-third of that amount in 2001 (Taylor 2007) because of oversupply (Ponte 2001). Another
shock comes from a natural situation. Harvey et al. (2018) report that climate change is already causing
significant adverse impacts on smallholder coffee farmers across the Central American region.

Consequently, most small-scale coffee farmers have difficulties making a decent living due to
low coffee prices, high production costs, and climate variability, among other factors (Berdegué and
Fuentealba 2014). Therefore, estimation of coffee profitability is essential for sustainable farming
systems and the wider coffee industry. Furthermore, estimating profitability continues to be a research
challenge due to a lack of adequate tools adapted to specific characteristics of small-scale crop produc-
tion in developing countries. Small-scale coffee farms in developing countries do not have information
systems with accurate data on their agricultural micro-economic activities (Poole 2017). Further-
more, the omission of relevant information in estimating profitability results in values far from reality
(Giovannucci and Koekoek 2007; Kilian et al. 2006). This current paper is expected to fill the gap.

2 | RESEARCH METHODOLOGY

The study was conducted in Temanggung Regency. Temanggung Regency has been purposively
selected; the region is one the largest centres of production and processing of Robusta coffee in Cen-
tral Java Province. Study sites were purposively determined in three main sub-districts: Gemawang,
Candiroto, and Kandangan. The study was carried from November 2018 to January 2019.

A survey method was used in this research. The research was conducted by taking the sample
from a population and developed a questionnaire as the primary data collecting instrument. The
respondents of Robusta coffee farmers were determined by a three-stage cluster random sampling
method: (i) Determining sub-districts. This was based on the largest Robusta coffee production in
Temanggung Regency, namely Gemawang, Candiroto, and Kandangan sub-districts; (ii) Determining
sample of villages. Two villages were selected from each sub-district with the largest Robusta coffee
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FIGURE 1 Analytical model of farmer income in coffee farming

production: Gemawang and Kemiriombo village, Muneng and Plosogaden village, and Blimbing and
Gesing village; (iii) Determining the number of Robusta coffee farmers. Respondents were calculated
based on Slovin’s formula of determining the number of samples. There were 98 sampled farmers
obtained from a 4,653 population of Robusta coffee farmers in Temanggung Regency. The 98 farmers
were distributed in six regions of Gemawang village (36 farmers), Kemiriombo village (21 farmers),
Muneng village (eight farmers), Plosogaden village (11 farmers), Blimbing village (four farmers), and
Gesing village (18 farmers).

The primary data used in this research were collected from Robusta coffee farmers by interview-
ing selected farmers based on the questionnaire. The information included cost analysis, price of
production input, and the price of output production based on the post-harvesting product (cherry cof-
fee and green bean coffee). This study employed a data analysis method of quantitative comparison
and causality approaches. The comparison analysis was conducted to compare the financial aspects
of coffee farming of two different product types. Following a standard procedure of statistical mean
comparison, the mean of each financial aspect was tested using independent sample t-test analysis,
which was hypothesised as follows.

Hy : uEGp — MEcc =0
Hy : uEgp — MEcc #0

where u represents mean, E-g represents the financial aspects of green bean coffee, and E.¢
represents the coffee cherry.

The quantitative causality was approached using recursive path linear regression, as explained in
Figure 1. The model explains that farmers’ income is mainly affected by product type, and farmers’
characteristics influence the product type. Other technical and economic factors are considered as
confounding variables controlling the robustness of the effect.
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In mathematical terms, the analytical model can be simultaneously expressed as follows.

6
Y=+ ) aXi+ oY)+ (1)
i=1
1 5
Y1{0= ;80+25ij+€1 2
j=1

where Y, is farmers income (IDR/year); X; for I = 1...6 is age of plant (year), number plants (unit),
farm size (ha), production (kg/year), fixed cost (IDR/year), and variable cost (IDR/year); Y| is product
type (1: green bean coffee, 0: otherwise); Z; for j = 1...5 is farmer age (year), farmer education (year),
farmer experience (year), extension (times); plant density (tree/ha); a; and §; are coefficients to be
estimated; €; and ¢, are error terms. Equation (1) represents the linear multiple regression model, and
Equation (2) represents the logit regression model.

Hypotheses of the analytical model to be tested can be expressed as follows.

H()I CCi=‘3j=0

H, : Hy is no true

The analytical model was estimated using generalised structural equation modelling (GSEM) pro-
vided in STATA ver. 13 (StataCorp 2013). The use of GSEM can eliminate heteroskedasticity due to
binary dependent variables (Verbeek 2003). All hypotheses were tested with at least a 90 per cent con-
fidence interval. The goodness of fit measures associated with the estimation were provided to show
the robustness.

3 | RESULTS AND DISCUSSION
3.1 | Harvesting coffee

Farmers in Temanggung usually harvest Robusta coffee in terms of cherry coffee from July to August
every year. The standard measure for coffee maturity is marked by a change in the colour of the coffee
fruit skin from green to red or reddish yellow. However, some coffee farmers harvest their coffee when
it is not entirely ripe because of several factors. The main factor is the urgent economic needs of the
family.

Harvesting mature coffee has the following advantages: (i) coffee is easy to process because the
skin is easy to peel off; (ii) the ratio of the weight of coffee beans to the weight of fresh coffee is
higher; (iii) the coffee beans are pithier so that the bean size is big; (iv) fast coffee drying time; (v)
good physical quality and flavour. Harvesting unripe coffee (yellow), overripe coffee (black fruit),
or unhealthy conditions will cause the coffee beans to have low physical quality, and the taste is
unfavourable.

The coffee marketed by farmers based on post-harvest handling (shape) can be classified into two
types: cherries and green beans. Marketing in the form of coffee logs if the coffee fruit is not subject
to post-harvest handling, or in other words, after harvesting, it can be directly marketed to buyers,
who are generally collector traders. Meanwhile, the marketing of coffee in the form of coffee beans is
carried out by farmers when there is post-harvest processing. Processing of coffee from coffee cherries
into green bean coffee is conducted by dry processing.

Coffee farmers mostly carry out the dry processing process because the farmer capacity is small.
It is easy to do even though it only uses simple equipment. In dry processing, after the coffee fruit
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TABLE 1  Average values of financial coffee farming aspects

IDR/ha
Items Cherry coffee Green coffee Gap
Fixed cost:
* Building Tax 90,278 90,707 429
* Land rent 4,242,500 4,238,981 -3,519
* Depreciation 1,554,763 1,553,946 -816
Sub total 5,887,543 5,883,635 -3,908
Variable cost:
* Manure 336,680 199,154 -137,527*
* NPK fertiliser 783,929 810,526 26,597
e SP-36 fertiliser 412,769 412,085 —683
* Urea fertiliser 739,190 710,185 -29,005
* Fertilisation labour 798,661 797,920 =740
* Weeding labour 1,197,512 1,186,483 -11,028
* Pruning labour 1,974,175 1,980,506 6,331
* Harvesting labour 4,059,300 4,350,715 291,415%
* Bean processing labour 0 1,964,680 1,964,680*
Sub total 10,302,224 12,412,259 2,110,036*
Total cost 16,189,767 18,295,894 2,106,128*
Revenue 43,478,718 54,559,770 11,081,053*
Net revenue 27,288,949 36,263,874 8,974,925%

Source: authors’ analysis; Note: *) denotes significant difference at 0.05.

is harvested, it is dried immediately. The coffee fruit must be dried immediately to avoid undergoing
chemical processes that can reduce product quality. Peeling the fruit’s flesh, peeling the horn skin, and
peeling the epidermis are carried out after the coffee becomes dry. Peeling the dry coffee fruit skin
aims to separate the coffee beans from the fruit skin, horn skin, and epidermis. Peeling the horn skin
uses a pulper and strips the epidermis using a huller. This condition is in line with Najiyati and Danarti
(2006), who state that the difference between dry processing and wet processing is the treatment using
water. Wet processing uses water to peel and wash the coffee cherries, while dry processing after the
coffee cherries are harvested immediately dries and then strips the cherries.

3.2 | Financial aspects

The different forms of coffee marketed by farmers have different consequences for post-harvest pro-
cessing costs. Farmers who market in the form of coffee beans have higher variable costs than farmers
who market in the form of coffee cherries. The financial aspects of coffee farming per one hectare
basis are presented in Table 1.

Table | compares the financial aspects between cherry coffee and green bean coffee management.
Mostly, there are no significant differences in general aspects of farm management. The significant
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aspects related to harvesting and post-harvest handling where farmers conducting bean processing
spent extra labour costs are shown. Post-harvest processing costs refer to labour costs for drying and
milling or stripping the coffee skin. However, the post-harvest handling resulted in higher revenue
than the counterparts and improved net revenue significantly. The farmers producing green bean coffee
enjoyed about 33 per cent higher than those who sold cherry coffee.

Another significant gap is the cost of manure, where farmers producing green bean coffee applied
less manure than their counterparts. This is because the farmers have not done fertilisation optimally
according to the recommendations. Based on the recommendations from related technical agencies,
the dosage of manure use for mature coffee plants is 14,000 kg/ha/year, but coffee farmers in the
regions only applied manure for an average of 587 kg/ha/year. This is due to the lack of manure
availability in the coffee farming area and the relative lack of understanding of farmers about the
benefits of organic fertilisers for the coffee production process.

The production of coffee for each farmer was different. This is due partly to the different scales
of coffee farming, the coffee plants’ age, and the varying care of coffee plants. Coffee prices varied
due to the different forms of coffee marketed, the quality of the coffee, and the different marketing
channels chosen by farmers. Farmers who marketed their coffee products in the form of green beans
enjoyed a higher average price than farmers who marketed their coffee in the form of cherry coffee,
which accounted for IDR 25,688.60/kg of green beans coffee and IDR 5,443.90/kg for cherry coffee.
The farmers in the regions marketed coffee in the form of green beans to collectors, wholesalers, and
coffee producers. Cherry coffee was marketed only to coffee collectors and artisans because large
traders generally only accepted coffee in the form of coffee beans.

The quality of coffee also affects the marketing price of Robusta coffee. For example, coffee beans
with a moisture content above 12 per cent are slightly lower than coffee beans with a moisture content
of 12 per cent, where the price difference is around IDR 500/kg. Based on the results of Listyati et al.
(2017), farmers sell coffee to collectors and wholesalers, and if the price in the market is not much
different, farmers usually choose to sell to collector traders.

Regarding business investment feasibility, the ability of capital in coffee farming to generate income
is 168 per cent for cherry coffee and 198 per cent for green bean coffee. This profitability value is very
high compared with the small business loan interest rate at the farmer level. For example, Food and
Energy Security Credit (Kredit Ketahanan Pangan dan Energi = KKPE) and People’s Business Credit
(Kredit Usaha Rakyat = KUR) pegged interest rates ranging from 6 per cent to 7 per cent. This means
that agribusiness based on Robusta coffee, whose products are marketed as cherry coffee, is worth the
effort

Despite farmer income being quite high, coffee farming is an estate crop that produces once or twice
a year. This makes farmers wait for harvest too long. Farmers need cash for daily life, and there is a
risk of wasting money during the harvesting season. To guarantee sufficient cash for daily needs while
waiting for coffee harvest, seasonal cash crops need to be introduced in the community. Wijaya et al.
(2021a, 2021b) show examples that vegetable cultivation helps farmer households increase income.
Temanggung is a hilly area that is fit for cultivating vegetables and other horticultural crops. Another
alternative is to integrate the coffee plantation with poultry farming of either chickens (Santoso et al.,
2016, 2017) or ducks (Setiadi et al., 2021) since such farming can also potentially generate cash in a
relatively short time. This farming can fill the gap in the harvesting seasons of coffee.

3.3 | Factors determining income and products

Many factors influence the variation of income gained by farmers. Based on Figure 2, the farm size,
age of coffee plants, production of coffee logs, fixed production costs, variable production costs, and
the form of product simultaneously provide significant effects on the income of coffee farmers in
the regions. At the same time, the form of the product was determined by personal characteristics of
farmers, extension and density of the plant. The significance shows p > ¥> = 0.000, with an overall
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FIGURE 2  Estimated model of farmer income in coffee farming
Source: Authors’ analysis.

R? of 0.5906, which means that explanatory factors explained about 60 per cent variation in farmer
income; the rest were explained by other factors not included in the simultaneous regression equation
model (Gujarati 2012).

In partial analysis, it can be seen that farmers selling green bean coffee products received signifi-
cantly higher income than those selling un-processed products. This advantage is robust since other
confounding factors have controlled it. The high income from processed coffee is in line with Saragih’s
(2019) results, that those farmers who carry out primary processing (processing red logs into un-hulled
coffee) get higher income and are significantly different from farmers who sell red logs. For this rea-
son, efforts are needed to motivate farmers to process their products into coffee beans to increase the
added value of their farming. Other studies by Hariyati (2014), Saria and Fitria (2018), and Wahyu
and Suwandari (2012) show that most farmers sell their produce in the form of ground coffee (bean
coffee) to collector traders who have collaborated for a long time, while a small proportion of farmers
sell in the form of coffee cherries.

The age of coffee plants has a significant effect on the income, which means that the more mature
a coffee plant, the higher the income received by farmers. This condition implies that the longer the
age of the coffee plant, the more it has a positive role in increasing production so it will also affect the
increase in income. This condition reflects that the average age of coffee plants in the regions was still
productive, or it has not been required to regenerate plants.

The farm size has a significant effect and has a negative effect on the income, which means that
extended farm size of coffee farming reduced the income. This phenomenon indicates that the farmers
have reached peak capacity in managing the farm. It would be drudgery when the limited resources
operate a large farm. Normatively, farm size represents the scale of the farm. It could also be the case
that the density of plants is getting lower when the size of the farm increases. Although the size of
a farm is large, the number of plants is almost the same. Another possible factor is that the plants in
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the extended farm were not in the productive stage; thus, the production was low, despite the large
farm.

The number of plants shows a positive effect on the income. This indicates that the plants were in
the production stages — this finding related to the fact that a large farm does not necessarily improve
the income. The production level also has a significant effect on the income, which means that the
production of coffee increases the income. This is also an obvious finding and coexists with the num-
ber of plants that positively affect income. The higher the number of productive plants, the higher the
production harvested by farmers. As the production significantly increases farmers’ income, keeping
the coffee in high productivity is necessary. The improvement of crop management can conduct it.
The agronomic aspect and maintenance of coffee trees need to be conducted in a sustainable fash-
ion to provide social benefits for both producers and consumers (Mariyono 2009). Organic fertilisers
can replace the inorganic ones, and botanical and biological pesticides can replace synthetic ones
(Mariyono 2020); crop protection can apply a concept of integrated pest management that can reduce
chemical pesticides (Mariyono 2008). Adoption of technology applicable to coffee farming has the
potentials to improve income, and in this case providing microfinance assistance to the farmers will
catalyse the technology adoption (Mariyono 2019a, 2019b). Soekartawi (2005) states that the level of
technology application in agriculture is one factor that determines the level of production and income
of agricultural businesses.

Fixed production costs have no significant effect on income. This means that regardless of the
quantity of fixed production cost, it does not affect the income, as explained by the theory of production
costs, that the amount of production costs remains independent of the amount of product. Variable
production costs have a significant effect on income with a negative correlation. This condition occurs
because the variable production costs positively correlate to the scale of farming or the amount of
coffee production. However, if the increase in variable production costs is more significant than the
increase in farm income, then the variable production costs negatively correlate with the income of
coffee farmers.

From Figure 2 and Table 2, it can be seen that the farmers’ intention to create a valued product in
the form of green bean coffee depends on several factors. The age of farmers significantly reduced
the intention of farmers to process further with the harvested coffee bean into green bean form. This
finding is reasonable since the post-harvest handling of coffee is drudgery, and it is pretty difficult
for old farmers. Education and experience significantly increased the farmers’ intention to process the
harvested coffee into green bean form, and so did the extension service.

Education and experience represent human capital or capacity in coffee-based agribusiness, and
the extension service enhances the capacity. Concerning education, going back to formal education
might be effective to enhance the capacity; however, it was too late in the stage. Providing training
with special topics for coffee will be helpful, like one for vegetable and rice farmers through special
training (Mariyono 2019c¢, 2020). Note that human capital improvement can lead to high motivation of
farmers. Hariyati (2014) states that the highest driving factor in developing processed coffee products
in Jember Regency is the high motivation of farmers.

4 | CONCLUSIONS

Coffee farming has been widely grown in Indonesia. This crop is one of the commodities that
has been internationally traded. The commercialisation of this crop leads to agricultural economic
development in rural areas where farmer households cultivate the crop. With the commercialisation
happening at a household level, coffee farming becomes an income source for smallholder estate
crops in Java, Indonesia. The value chains of coffee products, starting from farm production to end-
users at coffee shops, have distributed considerable income for the marketing channels. Farmers as
producers can get more income when they take one step off the chain by processing the products.
This study concludes that shortsheeting one step of value chains by farmers improves farmers income
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TABLE 2  Estimated coefficients and significance

Variables Coefficients Std. errors z value p>z
INCOME «

Constant 225.7 10.73 21.03 0.000
Product 26.40 8.685 3.04 0.002
Age of plant 1.548 0.349 4.44 0.000
Number of plants 0.207 0.121 1.72 0.088
Farm size -0.091 0.026 -3.55 0.000
Production 0.098 0.013 7.59 0.000
Fixed cost 0.001 0.002 0.49 0.623
Var. costs -0.018 0.007 —2.66 0.008
Product «

Constant —2.246 1.255 -1.79 0.074
Age -0.012 0.007 -1.70 0.090
Education 0.020 0.015 1.36 0.173
Experience 0.024 0.008 3.16 0.002
Extension 0.018 0.032 0.57 0.570
Plant density 16.78 7.888 2.13 0.033
# Observations 98

Log-likelihood -513.16

LR test, x> (23) 201.80 p > x> =0.000

Overall R2 0. 5906

Source: authors’ analysis.

considerably. The step is to process coffee cherry into green bean coffee before selling to the market.
Other factors determining the income were the age of coffee plants, the number of plants, production
quantity, operational costs, farm size. However, not all farmers did not take the opportunity to increase
value. Personal characteristics, extension programme, and density of crops led to different actions. Old
farmers were reluctant to take the opportunity. Trained and educated farmers were enthusiastic about
getting the value-added in the supply chain. The density of crops highly affected farmers to utilise
the chance. This study recommends that policymakers intensify the extension services, particularly to
encourage farmers to increase crop density. This action has double impacts on income and likelihood
for farmers to process the coffee cherry to green bean coffee with high value in the market. Practi-
cally, the action can be conducted by the extension services at district levels to collaborate with seed
agency at a provincial level that provides high-quality coffee seedlings and engage the local universi-
ties that provide improved technology for coffee farming. The extension services are expected to make
the extensionist training centres enhance their capacity to assist farmers in operating coffee farming
efficiently.
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