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Abstract: This research aims to improve the income of potato farmers in the mountainous areas of Dieng.
For years, they have been dependent on the brokers who always set the prices of the potatoes. The brokers buy the
potatoes for IDR 8,000-12,000 per kilogram. The market price of the high-quality potatoes can reach twice as much
as the price the brokers set. This research is descriptive and qualitative and aims to examine the marketing of a
potato commodity through a website. The potato farmers living in Dieng, Central Java are considered the
informants and are the research unit. The results of this research indicate that the farmers started to learn how to
export and sell the potatoes through the website, assisted and facilitated by the cooperatives in their areas. The study
applies a promotion application using the Web and e-SCM for potato farmers in the mountains of Dieng, Wonosobo,
Central Java, which can be viewed through the website link for Potato Indofarm: (http://indopotatofarm.com). The
channel information and marketing distribution of Dieng potatoes are in the form of percentages and diagrams. The
supply chain design of potato products in Wonosobo uses e-commerce.
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Introduction

In 2017, Internet users in Indonesia grew to
represent more than 50 percent of the Indonesian
population [7]. The Internet has developed to become
an intermediary for any transactions that meet market
needs. Many business transactions have changed from
manual to electronic. In terms of data exchange, this
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can result in efficient business-to-business transactions,
as well as business-to-consumer exchanges [8], all
known as electronic commerce. The incremental nature
of electronic commerce makes business connectivity
and visibility more important, smart, and responsive to
consumer needs [9]. It also makes the purchase and
sale of goods and services between companies and
consumers more efficient in the supply chain, and the
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ability to implement it is therefore an effective strategy
[29], [30]. The emergence of e-business utilizing
electronic media, information technology, and supply
chain management is an essential part of progress.

In agriculture, the lack of a direct supply chain
management system ultimately results in high prices. A
long supply chain with complex intermediaries distorts
pricing models. Several companies apply short-term
solutions to make costs efficient by determining the
structure of the supply chain and separating the tasks
into small operations across a large number of
companies [10]. On the other hand, by applying the
concept of electronic supply chain management, the
agricultural commodity business in Indonesia could
avoid the need to involve many intermediaries between
suppliers and end consumers.

This study will explore a method for improving the
income of potato farmers. Recognizing the importance
of potatoes globally [11] and the importance of Asian
countries in their production should encourage farmers
to focus on their potential to continue rapid expansion
in the next few decades [12], [13]. In the early 1960s,
only 7% of the world’s total potato production occurred
in developing countries; in recent years, Asian
countries have contributed to 46% of the global output
[14]. In the last five years, from 2011 to 2016, the
population of workers in the agricultural sector was
about 38.3 million to 42.5 million people or around
31.7% to 37.9% of the Indonesian workforce [15].
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Fig. 1 The roots of the potato farming problems in Wonosobo [1]

Indonesia is rich with various agricultural and
plantation commodities, one of which is the potatoes
produced in the mountains of Dieng, Wonosobo,
Central Java. Wonosobo Regency was selected for this
study based on its geographic location; Wonosobo has
15 sub-districts, and every sub-district has 16-21
villages (kelurahan). With an area of 984.68 km? and a
population of more than 750 thousand people, most
people in Wonosobo work as potato farmers and
depend on their farming business. Of the 15 sub-
districts, only five sub-districts produce potatoes: Kepil,
Sapuran, Kalikajar, Garung, and Kejajar. The total area
of the five regions covers 3,431 hectares, with 531,817
quintals in harvested commodities.

The welfare and income of the individuals living in

this area are low, and there is a lack of employment.
Based on a previous study ([1], which was analyzed by
the author, 2018), these conditions are caused by the
low selling price of potatoes in Wonosobo, which
results from three major problems: a lack of knowledge
regarding food processing and engineering, price
manipulation by brokers, and the lack of government
regulations for potato selling prices.

This study will focus on the value chain or
distribution of the potatoes; the majority of harvested
potatoes will be sold (97%) and distributed to small
brokers (55%), large brokers (32.5%), and large sellers
or traders (12.5%) before reaching consumers through
the central market. The distribution of the potatoes is
illustrated in Figure 2 as follows:
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Fig. 2 The channel and distribution of potato marketing in
Wonosobo Regency [2]

The value chain of potatoes in Wonosobo Regency
starts with the farmers as the initial producers. It can be
seen in Figure 2 that almost all potatoes produced by
the farmers are sold to other parties (97%). Only a
small portion of potatoes are consumed (0.83%) and
used as seeds for the next planting season (2.17%). In
the supply chain of potatoes, there are many parties
involved with different values. This can be seen in the
following distribution model:

e In the first model, the farmers sell the potatoes
to large sellers, which then sell them to exporters
(Farmers—>Large Sellers>Exporters).

e In the second model, the farmers sell potatoes
to large sellers, and then the large sellers sell to the

central market before selling to the consumers
(Farmers—>Large Sellers—>Central
Market—>Consumers).

e In the third model, the farmers sell to small
brokers. The small brokers sell to the large sellers, who
sell the potatoes to the central market, which then sells

them to the  consumers  (Farmers—>Small
Brokers—>Large Sellers—>Central
Market-> Consumers).

e The fourth model is the farmers sell to big
brokers who sell to the central market; then the
consumers buy potatoes in the central market
(Farmers—>Big Brokers—>Central
Market—>Consumers).



186

e  The fifth model that is the focus of this study is
the farmers put the potatoes in cooperatives and the
potatoes will be sold by the website to consumers
directly (Farmers—> Cooperatives—>Consumers).

1 Literature Review, Research Methods,
and Discussion

1.1 Literature Review

A supply chain is the method of processing raw
material goods into finished goods including the
product distribution to the customers [16]. Christopher
[17] said that supply chain management is a
relationship management between the upstream and
downstream processes that involves the suppliers and
customers, purposively to lower the costs by providing
competitive value to all supply chain processes.
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Fig. 3 The basic supply chain [3]

There is no doubt that the Internet has changed the
concept of supply chain management and it has added a
new dimension, changing the SCM to be e-SCM. The
transformation started in 2000 onwards, indicating the
new phase of e-SCM. Ross [4] described the evolution
of e-SCM in several phases: In the first phase, the
scope of SCM is about warehouse and transportation
management (1960s). Then it expanded to total cost
management in the 1980s and integrated logistics
management till the 1990s. The concept of supply
chain management (SCM) itself was known in the
2000s, which included upstream, mainstream, and
downstream processes. The growth of Internet
communication and technology (ICT) has influenced
all aspects in business, including SCM; furthermore,
the concept of SCM has grown to be e-SCM till today.
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Fig. 4 Evolution of e-SCM [4]

Nowadays, ICT has changed rapidly to support

online trading, including business to consumer (B2C)
and business to business (B2B) transactions [18].
Ingale et al. [19] as well as Saba, Rolandi, and Pilloni
[18] said that e-agriculture or e-agribusiness is an ICT
optimization in the agriculture field or in business
agriculture. Currently, the growth of e-agribusiness in
Indonesia can be seen from the emergence of websites
and agribusiness networks as revealed by Soekartawi
[20]. E-agribusiness has the potential for development
in the future, with the following conditions: it is reliant
on the number of agricultural commodity businesses
that have websites, the number of promotional requests
or agricultural commodities advertised on the Internet,
and the number of buying and selling transactions of
agricultural commodities through the Internet,
communication, and technology (ICT). The concept of
e-agriculture refers to the e-supply chain management
(e-SCM) concept. Lapar et al. [21] developed a
Bayesian approach for sellers to determine whether to
enter the market. The sellers can make this decision in
accordance with the available resources and establish
their supply chain quality level for the market, which is
determined by the supply type or the living inventory
besides the quantity. This includes the information that
is needed by the customers. Figure 3 shows the flow of
goods and information that complement each other
from the suppliers to the end consumers. The flow
itself can be made more effectively with the
advancements of ICT, especially e-SCM.

E-SCM is a new dimension derived from the
previous concept of SCM. SCM developed along with
the evolution of information technology and the
Internet. Laudon and Laudon [22] stated that this type
of organization is called digital organization, where all
business connections with the customers, suppliers, and
employees are performed in digital forms. The
connections are activated and coordinated through a
digital network connecting all parties. The connections
and networks among those parties create opportunities
for improving the values by using a simpler and more
flexible system and information technology.
Viswanadham and Gaonkar [5] said that the traditional
SCM starts with assets and core competencies and then
goes to the customers or known as push SCM. Another
way e-SCM is started is with the customers to the
assets’ core competencies or known as pull SCM.

The Traditional Supply Chain— Starts with Assets and Core Competencies

eme Inputs & Raw PIOdPCI Channels The Customer
Competencies Materials Offering.

The Electronic Supply Chain— Starts with the Customer
Assets Core
Competencies.

Product
Bl

Fig. 5 Customer-centric e-SCM [5]

1.2 Research Methods
This research is a qualitative and descriptive study.
According to Sekaran & Bougie [23], qualitative data
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is data that can be in the form of words. Examples of
qualitative data include focus group transcripts,
transcription of videotapes, interview notes, accounts
of experiences with products, answers to open
questions, news articles and the like. Qualitative data
generally comes from a variety of primary and/or
secondary sources such as company records,
government publications, individual focus groups and
the Internet. Meanwhile, according to Copper &
Schindler [24], qualitative research includes an “array
of interpretive techniques which seek to describe,
decode, translate, and otherwise come to terms with the
meaning, not the frequency, of certain more or less
naturally occurring phenomena in the social world.”
Qualitative techniques are used at both the data
collection and data analysis stages of a study. In this
study, the scope of the research objective was
determined according to the problem to be studied,
namely the marketing of potato products or
commodities through the website. The research unit
analysed was potato farmers in the Dieng Mountains of
Wonosobo, Central Java. The farmers are set as the
sample or informants. The research informants were
the people who know or the actors who were directly
involved with the research problems, such as farmers
owning the land, landless farmers, small brokers,
potato sellers in traditional markets, the village chief
(Lurah) and his staff, and the staff of the Department of
Agriculture and Fisheries of Wonosobo District. This
study aims to find out and explore the implementation
of e-SCM of potatoes through the website, namely
indopotatofarm.com in the Wonosobo area, Central
Java. Through indopotatofarm.com, the potato farmers
could write messages, deliver news or strategic
information, and any promotional activities including
advertisements, promotions, and customer database
management.

The sampling technique used in this research was
purposive sampling, with the farmers’ inclusion criteria
as follows: 1) living in the mountain areas of Dieng,
Wonosobo; 2) working as potato farmers; and 3)
owning or leasing agricultural land in the Dieng
mountains.

1.3 Discussion
1.3.1 Description of the Study Area

This research was conducted in the Dieng plateau
located in Wonosobo, Central Java. Wonosobo
Regency is 120 km from the capital of Central Java
(Semarang) and 520 km from the capital city (Jakarta).
Wonosobo is also one of 35 regencies or cities located
in the central part of Central Java Province.
Geographically, Wonosobo Regency is located between
7° 11" and 7° 36' south latitude, 109° 43' and 110° 04"
east longitude. Other features of the area include:

* Average temperature of 14.3 -26.50 C°

» Annual rainfall is 1,713-4,255 mm / year,

* Elevation in the range of 250 m - 2,250 m asl, with
50% of total area in the range of 500 asl - 1,000 asl

» Annual rainfall ranges from 3,541 - 6,445 mm /
year.

Wonosobo Regency has an area of around 98,468
hectares (984.68 km2) or 3.03% (percent) of the area of
Central Java where the composition includes paddy
land which takes up 18.99% of the land. Rice fields are
widely used by farmers for various commodities, one
of which is potatoes. Potato-producing potential exists
around the Dieng plateau, namely Wonosobo,
Banjarnegara, Pekalongan, Batang and Temanggung,
but in this study only the Wonosobo area was taken,
bearing in mind that the Dieng plateau is a plateau
where most of the area lies in Banjarnegara District and
partly on the east side lies in Kejajar District,
Wonosobo Regency, Central Java [27].

Types of potatoes from the Dieng plateau, there are
4 types namely [26]

* Ordinary Potatoes

* Butter Potatoes are divided into 2 types namely
Granola Potatoes and Test Potatoes (Marita)

* Red Potatoes (Red Pontiac or Desiree)

The selection of research sites, namely Wonosobo
Regency, was carried out on purpose (purposive),
Wonosobo has 15 districts, where each 1 district has
16-21 villages / villages, with an area of 984.68 Km2
and a population of more than 750 thousand people, the
majority of the population in the Wonosobo area who
make a living as a potato farmer and depend on the
farming for their livelihood. From these 15 districts
only 5 districts produce potato crops with Kejajar sub-
district as the largest potato producer, with an area of
2,853 hectares and production of 435,493 quintals.

1.3.2 The Characteristic of Potato Farmer in Dieng
Plateau

Based on research done by lzdihar [28], farmers
who are in the Dieng mountains, most of them are
relatively only in elementary and junior high school (or
equivalent), which is around 76%. This will certainly
have an impact on farming methods adopted by farmers
in the Dieng plateau. According to Sumarwan [25], the
level of education of a person will affect the values
they hold, the way they think, the way they look, and
even their perception of a problem which then
determines the decision process and patterns of
consumption. In addition, the age of this respondent is
included in the category of early adulthood, advanced
adulthood, middle-aged and old according to the
consumer's life cycle. Same thing with education, age
will certainly also affect the farming methods applied.
The table below shows that more than half the
population (56%) belongs to advanced adulthood.

Table 1 Classification of population baes on age
No Age (year) Total
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n %
1 Early adulthood (19-24) 1 1
2 Advanced adulthood (25-35) 56 56
3 Middle-aged (36-50) 40 40
4 Old (51-65) 3 3
Min — max (year) 22-52
Average + sd 35,79 £ 6,23
Total 100 100

The level of education of farmers who are still
relatively low and the level of age that is included in
the elderly group makes it difficult for farmers to adopt
the development of agricultural technology. Whereas
the development of agricultural technology is believed
to be able to encourage the productivity of agricultural
products, especially potato commodities whose purpose
is also for export. Commodities intended for export
must be supported by qualified technology because the
quantity and quality of products must be in accordance
with export demand.

1.3.3 Supply Chain Problem in Potato Farmers in
Dieng Plateau

The distribution channel that occurs in potato
commodities in the Dieng plateau is quite long, starting
from farmers, collectors, new traders to consumers,
does not show high efficiency of farmers while farmers
need a long time to market potatoes. Most farmers do
not sell directly to large traders must first sell to
collectors. This happens because the farmers do not
have enough connections to large traders, so the sale
must go through collectors at prices that are not in
accordance with the collectors' when selling to traders.

If the current potato distribution channel can be cut
where potato farmers directly market potatoes to large
traders without going through the role of collectors so
that they can cut off the existing distribution channels,
then this will certainly have a good impact on farmers'
incomes. Farmers will certainly get a higher income if
they can directly sell their products to large traders and
even exports. In addition, a more effective distribution
channel will certainly maintain the yield of potato
production considering the nature of potatoes as
agricultural products that are perishable, voluminous
and cannot last long.

1.3.4 Implementation of E-SCM for Potato Farmers
through a Website

Using a qualitative method, we obtained data
directly from the informants (farmers) and
questionnaires as supporting data. Regarding the
channel results and distribution of the potatoes in
Wonosobo Regency (Figure 2), it shows that the potato
farmers sold 97% of their harvested potatoes to the
small brokers, big brokers, and big sellers. Based on

the collected data, some potatoes from Wonosobo were
exported, but unfortunately, the exporters were the big
sellers, not from the farmers themselves, since they had
never tried to export the potatoes.

These results inspired the farmers to create an e-
SCM in a downstream process, namely Potato
Indofarm [26]. Using this e-SCM, the farmers can
export or ship the potato products directly to the
consumers. This process would cut the existing
distribution channels that might support the potato
shipping process to the end consumers directly. In the
early stage, the farmers were unable to stand alone,
meaning that the farmers could not conduct the
transactions to customers directly. Therefore, the
transactions were facilitated and assisted by the local
cooperatives as described in Figure 6.

Cooperative Export Potential

Indopotatofarmcom [ >
Logistics Domestic Sales
Farmers
Fair Quality Good Quality

Small Sellers / Big Sellers/ Brokers

2 Producers
Brokers r
Sellers at
[ s |

Jakarta Central Market

v

Sellers at Local Sellers at Jakarta
Market Local Market

T
Street Vendors

Fig. 6 The flow design of the potato supply chain in Wonosobo [6]

Supermarkets

The research results of Sarjono et al. [6] indicate
that so far, the potato farmers in Wonosobo, either who
have large or small land, only sold the potatoes to the
brokers as potato collectors. Thus, the farmers were
suggested to establish a potato cooperative aiming at
providing coaching and guidance regarding knowledge,
technology, and marketing of the potatoes through e-
SCM. The following figure displays the differences
between the traditional and proposed supply chain for
potatoes of the farmers in the Dieng areas. The e-SCM
may produce different results.

The Traditional Supply Chain— Starts with Assets and Core Competencies
Supplier = Manufacturer 4-% Distributor #=#  Retailer =%  Customer
=3 = = =
The E-SCM in Potato Farmer in Dieng (through Website) — Starts with Customer
‘ Customer 3 Cooperative “'" Shipping *i Farmers
4= : Flow of information and funds
== : Flow of goods
Fig. 7 The implementation of e-SCM for potato farmers in the
Dieng Mountains [3], [5]

1.3.5 Electronic Supply Chain Management for Potato
Farmers through a Website in Dieng

In implementing the E-Supply Chain Management
(E-SCM) system, collaboration between farmers and
customers is needed because each party concerned can
provide the required information accurately, completely,
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and in a timely manner.
2 Conclusion

The implementation of e-SCM has a significant
impact in increasing effectiveness and efficiency, as the
potato farmers can sell their harvests directly to the end
consumers. The creation of the “Potato Indofarm”
website is expected to provide convenience and help
farmers in the mountain areas of Dieng sell their
potatoes both at home and abroad. By cutting the
distribution channels through e-SCM, the marketing of
potato farmers is not dependent on the brokers or
collectors. So, the farmers can determine the prices of
potatoes based on an agreement with consumers. Local
cooperatives provide facilitation, assistance, and
direction to the farmers in making online transactions.
With good integration among the farmers as the
producers,  cooperatives as the  temporary
intermediaries, and consumers, the Indonesian farmers
are expected to have increased global competitiveness.
This research is limited as it only discusses the potato
farmers in the Wonosobo area. Potato farmers are also
spread across Java areas such as Malang and
Tawamangu. Further research may study the e-SCM
topic with a more elaborate approach, along with the
advancements of information technology.
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