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Abstract

Coffee grown in Indonesia has been proven for its quality made Indonesian coffee consumption
continues to increase from year to year in many countries. However, the coffee business has not
reached its maximum potential due to numerous barriers and supply chain management is one of
them. This research aimed to identify the potential cause for blocked chains as one of the business
threats that will significantly impact the entire business process in the long term also identifies the
success factors related to the coffee supply chain to improve the performance of the business
processes. This research utilized an inductive study with quantitative and qualitative approaches
using primary and secondary data collection strategies. The research result indicated the low
weight for dimensions in “Deliver” and “Return” performance with indicators including
“Shipping”, “Good relation with customers”, “Mutual relation with suppliers”, “Return
procedure”, “Processing time”, “Ease of process”, and “Complaints that quickly resolved”.
Therefore, to the result, the factors that are considered as a direct risk to the blocked chains are
“Shipping”, “Processing time”, and “Ease of process”. While the score for supply chain
performance in West Java Coffee is 71% for KPIs in Reliability and Responsiveness. This research
also provides a coffee supply chain model that will positively contribute to knowledge especially
for identifying potentially blocked chains in the coffee business.
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1. Research Background

Coffee is one of the important commodities in Indonesia, the third largest country in the
world after Brazil and Vietnam as coffee-producing countries (Sudjarmoko, 2013). This
fact not only places coffee as a type of beverage as part of the social culture of the
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Indonesian people but also as an economic activity that has a significant contribution to
economic growth. Starting from coffee plantations, it has had an economic function,
namely as a source of income and absorption of coffee workers for the community
around the plantation. Further, in the downstream industry, the development of the
coffee industry has also spawned many creative entrepreneurs as a cafe or coffee shop
owners ranging from small, medium, to large scales spread across various regions in
Indonesia from small towns to big cities (Widayanto, 2018). Even with the creativity of
coffee entrepreneurs, many coffee drink variant menus have been born, making it a
sociocultural drink and a work of art.

The coffee industry in Indonesia continues to show a positive increase in terms of
market demand, even during the Covid-19 Pandemic, coffee plantations are one of the
economic sectors that have increased (Bappenas Rl, 2020). In addition, coffee is one of
Indonesia's export commodities. Most of the exported coffee products are processed
coffee products which become instant coffee products, extracts, essences, and coffee
concentrates that are spread to various destination countries, but most of them are still
limited in the Asian region (Widayanto, 2018).

Based on the importance of the role of coffee as one of Indonesia's economic
commodities, the specific objective of this study is to identify the potential for blocked
chains to become one of the business threats that will have a significant impact on the
overall business process (Thiruchelvam et al., 2018). Preventing blocked supply chains in
the coffee industry is supply chain management's goal (SCM) goal. The role of SCM is
important to help monitor the course of industrial business processes from upstream to
downstream so that the potential for blocked chains can be anticipated so that the flow
of goods, the flow of money, and the flow of information can run well. Therefore, it is
important to identify specific performance indicators that are used within the scope of
SCM so that they become the standard for measuring coffee industry performance. This
system will be integrative by covering a series of business processes starting from
suppliers, factories, distributors, and end sellers to the consumers to achieve a
successful supply chain operation.

Publications and research related to supply chain management performance in
Indonesia are limited, thus, this research will contribute knowledge related to key
success factors in the SCM model in the coffee industry/business, especially in the West
Java region to improve business performance. The questions in this research will identify
several important things such as:

1. The parties involved in supply chain management (SCM) of the West Java coffee
industry

Constraints related to supply chain management
Model for supply chain management

Coffee industry performance management related to supply chain management

vk wWN

Key performance indicators related to supply chain management
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The outcome of this research is the published SCM model to contribute theoretically as
well as practically through a model that can be implemented by the coffee industry not
only for the coffee industry in West Java but also in other regions.

2. Supply Chain in Coffee Businesses

Coffee is the second most popular beverage in the contemporary world (Bae et al.,
2014; Esquivel & Jiménez, 2012; Shanker et al., 2022). Most of the coffee plantations in
various countries in the world come from Ethiopia (Shanker et al., 2022). In the colonial
era, immigrants brought their seeds to be planted in countries that could grow coffee
plants, and one of those countries was Indonesia. In 1696 the Dutch brought coffee
seeds from India to be planted in Indonesia (Widayanto, 2018), in fact, the coffee grown
in Indonesia has very good quality so since then it has become one of the important
commodities from Indonesia (Noviantari et al., 2015; Sudjarmoko, 2013). Coffee
consumption continues to increase from year to year in various countries (Bae et al.,
2014; Esquivel & Jiménez, 2012; Macdonald, 2007) making the coffee business one of
the potential incomes in Indonesia and its sustainability must be maintained.

With the importance of the coffee business, there are potential risks in the future,
especially challenges from supply chain management including a fragmented production
process, climate change, and market instability (Thiruchelvam et al., 2018). Currently,
the transformation of digital-based information systems has not been widely used by
the coffee industry (Li et al., 2017), whereas information systems in supply chain
management can increase transparency and traceability in the supply chain (Li et al.,
2017). Based on research results from more than a decade ago, the coffee supply chain
in Indonesia involves a complex network that includes relationships between roasters,
traders, processors, farmers, plus information about products, stakeholders, and costs
(Ibrahim & Zailani, 2010; Noviantari et al., 2015). The related information in the coffee
supply chain requires multi-level data (Shanker et al., 2022). The first level is to identify
supply chain stakeholders to the source, the second level allows suppliers to
communicate with customers and share information, and the next level involves analysis
and various facilities to facilitate business processes (Shanker et al., 2022).

Based on the results of previous research, there are two sectors in the coffee supply
chain, namely:

1. The first sector is the sector that focuses on the core production network and
involves coffee farming, innovation and new technological advances in agriculture
(Grabs & Ponte, 2019; Ho et al., 2018; Jezeer et al., 2019; Shanker et al., 2022).

2. Other sectors that focus on logistics functions which are generally carried out by
government agencies and third-party logistics providers (Agrawal et al., 2016;
Esquivel & Jiménez, 2012; Grabs & Ponte, 2019; Shanker et al., 2022).

Various findings from the literature that have been carried out by many previous
researchers on the coffee supply chain indicate that a lot of research has been done on
how production starts from coffee plantations to the technology involved (Agrawal et
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al., 2016; Grabs & Ponte, 2019; Ho et al., 2018; Shanker et al., 2022; Thiruchelvam et al.,
2018). Despite the supply is being an important element of the coffee industry, there is
limited research in Indonesia that addresses the key success factors of the coffee supply
chain in Indonesia. The following table summarizes various findings from the literature
related to success factors in supply chains that are relevant to business conditions in
Indonesia, especially the coffee supply chain.

Table 1. Supply Chain Success Factors

Success Factors Article sources

Trust (Grimm et al., 2014; Shanker et al., 2022)

Mutual relations with suppliers (Grimm et al., 2014; Yadav & Barve, 2018)

Location (Govindan et al., 2016; Miller et al., 2016; Ramaa
et al, 2012)

ICT (Gopal & Thakkar, 2016; Maskey et al., 2020; Yadav
& Barve, 2018)

Regulations (Gandhi et al., 2016; Luthra et al., 2016; Mangla et
al., 2016)

Logistic (Gandhi et al., 2016; Mangla et al., 2016; Maskey
et al., 2020)

Transportation system (Maskey et al., 2020; Takayama et al., 2020)

Inventory management (Kumar et al., 2017; Pundir et al., 2019)

Global competitiveness (Macdonald, 2007; Mangla et al., 2016;
Sudjarmoko, 2013; Torga & Spers, 2020; Wang et
al., 2020)

Environmental factors (Agarwal et al., 2020; Raut et al., 2017)

The important factors in the supply chain identified in the table above serve as the basis
for identifying the existing conditions of the coffee industry in Indonesia and at the
same, time it is hoped that it will explore new factors that have not been identified in
the existing literature. Coffee research both in Indonesia and overseas that discusses
specifically the coffee supply chain is still limited (Ibrahim & Zailani, 2010; Jaya, 2013;
Jaya et al., 2014; Noviantari et al., 2015; Sudjarmoko, 2013).

This research was conducted to support government programs in food supply and
security as well as poverty alleviation through the use of resources in Indonesia where
coffee is one of the natural resource products that make a significant contribute on to
gross domestic product in Indonesia starting from the upstream industry (coffee
plantations and supplying agents) to downstream involving retail coffee sellers to
cafe/coffee business owners.
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4. Research Method

This research is an inductive research with quantitative and qualitative research
methods. Supply chain performance is assessed based on measurements using supply
chain operations reference using standard performance attributes consisting of
reliability, responsiveness, flexibility, cost and assets. However, access to data will affect
the dimensions of the attributes chosen to be measured where each selected attribute
will be reduced to several aspects of measurement whose achievement will be
measured. Before measuring performance attributes, activity data from the supply chain
needs to be obtained from sources to assess the current supply chain situation based on
six core processes, including: Plan, Source, Make, Deliver, and Return is an aspect that
consists of planning, ordering, inventory and purchasing goods. Source relates to the
source from which the goods will be obtained involving suppliers. Make is when the
company processes raw materials into semi-finished products or finished products.
Deliver is the process of distributing goods to consumers. Return is the return of goods
(if any) from the consumer to the cony, or the return of defective raw materials to the
supplier, or the return of goods between departments within the company.

Meanwhile, the qualitative approach uses several strategies including constructivist
grounded theory which is supported by archives study with primary and secondary data
collection techniques. Primary data was obtained by semi-structured interviews, while
secondary data was obtained from related document in the field relevant to this
research.

Sampling for quantitative data is representative parties in the coffee supply chain from
several distributors and coffee plantations in the West Java area (Bandung Raya and
surrounding areas in West Java) who can answer the level of performance in the
attributes measured in the supply chain operations reference based on the percentage
of achievements confirmed in the Interview.

In general, the number of samples or participants in qualitative research depends on the
saturation of the data. Interview results usually achieve data saturation at an average
number of 10 to 12 participants (Saunders et al., 2016). If after 12 participants the data
obtained has not reached saturation, then the research process will be continued so that
no more newness is found during the data collection process through interviews. In
addition to interviews, this research is also planned to conduct observations on work
processes in the coffee industry, especially those related to business processes.

5. Finding and Discussion

Coffee in West Java has been declared as one of the superior-tasting coffees and has
marketed its products to many overseas countries (Ginanjar et al., 2020; Zakaria et al.,
2017). With the location that is close to plantations and coffee production sites, West
Java has the largest population of coffee drinkers in Indonesia (Aulia, 2018). However,
the problem of the slow growth of the agricultural sector can be seen from the main
problem which lies in the limitations of managed land and the status of farmers where
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most of whom are only farm workers (Ginanjar et al., 2020). This causes their farming to
be inefficient because they did not fit the economies of scale where most farmers in
average held the land less than 5000 m2 (Ginanjar et al., 2020).

The access to the participants of this study was not become a problematic element as
West Java is one of the potential coffee-producing areas besides Sumatra and other
islands in Indonesia. This study involved coffee farmers, collectors, distributors,
cooperative, and another agent as participants. Based on the interviews, the
participants indicated several constraints that were directly or indirectly related to
supply chain performance. In the production process at coffee manufacturers, the
identified internal constraints are: (1) delays in raw materials due to various constraints
outside the factory, (2) non-standardized handling of raw materials, (3) lack of machine
maintenance that causes machine breakdowns several times (4) accumulation of work in
progress at a certain process level, (5) most of the machines used are relatively old, (6)
lack of planning in machine capacity, (7) non-standardized layout of the floor, (8) labor is
not recruited with certain skills or qualifications, (9) the work environment is not well
managed. In particular, efforts to optimize the supply chain are to ensure that the flow
of goods, information flow, and money flow is well managed.

Figure 1 Model of Coffee Supply Chain

> Plan .

YT Y YYVYY

Harvest procedure
1 —
Proper equipment
| e ————
Seed handli
% ed handling
>

Order fulfilment

» Source

> Deliver <

Return procedure

Process ing time
L

> Return Ease of process

Complaints resolved
quickly

That is, all parties must at least have a flow of information that moves easily and
accurately between networks or links to ensure the movement of goods according to
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plans that have an impact on the satisfaction of the relevant stakeholders. With the
achievement of coordination of the supply chain of each related party, each supply chain
channel will not experience congestion, excess, or shortage of goods. The following
model is designed based on the data construction from various sources in this study.

After conducting semi-structured interviews, this study identified many factors from
SCMs dimensions Plan, Make, Source, Deliver, and Return. Indicators are related the to
“Plan” dimension involving: distribution, production planning, material planning,
capacity planning, inventory planning, and financial planning. The “Make” dimension,
indicators related include harvest procedure, proper equipment, seed handling, and
order fulfilment. The “Source” dimension includes seed quality, suppliers’ performance,
plant maintenance, mutual relation with suppliers, and process improvement. The
“Deliver” dimension reflected indicators such as punctuality, capacity accuracy, shipping
procedures, good relation with customers, and mutual relation with suppliers. The last
dimension “Return” consisting factors: return procedure, processing time, ease of the
process, and complaints resolved.

The approach used to measure supply chain performance in this study consisted of
several stages, involving collecting data using a questionnaire supported by an interview
process with related parties in coffee plantations and factories in the West Java region
(Bandung city and surrounding areas). Based on the results of data collection, the
process for measuring performance is carried out by weighting three levels:

1. Level one weighting is for each supply chain performance perspective, namely plan,
source, make, deliver, and return.

2. Two-level weighting for each dimension from each supply chain perspective. As for
this study, the data that can be accessed by the researcher consists of two main
dimensions, namely reliability and responsiveness.

3. Third-level weighting is the weighting of each key performance indicator from each
perspective.

The key performance indicators identified from the results of data collection and
literature studies in each supply chain perspective are designed as follows:

Table 2. Key Performance Indicators Identified

Plan Make Source Delivery Return
RP1: Distribution RM1: RS1: RD1: RR1:
Harvest procedure  Seed quality Punctuality Return
procedure
RP2: Production RM2: RS2: RD2: RR2:
lanni . . . .
planning Proper equipment  Suppliers’ Capacity Processing time
performance accuracy
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RP3: RM3: RS3: RD3: RR3:

Material planning Seed handling Plant Shipping Ease of process
maintenance procedure

RP4: RM4: RS4: RD4: RR4:

Capacity planning Order fulfilment Mutual relations Good relations ~ Complaints
with suppliers with customers  resolved

quickly

RP5: RS5: RD5:

Inventory planning Process Mutual relation
improvement with suppliers

RP6:

Financial planning

Note: Blue: KPI for Reliability Dimension; Green: KPI for Responsiveness Dimension

Furthermore, as is the procedure for determining the performance of each supply chain,
the first step is to weigh supply chain perspective by discussing with the parties involved
in the supply chain, especially at the managerial level. In addition, the dimensions and
KPIs from each perspective are selected and weighted as a representation of the level of
importance for each supply chain perspective which is then submitted back for scoring
of each KPI through questionnaire questions using a scale of 1-5 with a scale of 1:
Strongly disagree, up to scale 5: Strongly agree.

Figure 2. Perspective Weighting and Supply Chain Dimensions

Dimension Key Performance
Indicators
I'a Reliability ~ 0.75 , RPL, RP2, RP3, RP4, APS
= Plan — - - prg 1
4 \ ) Responsiveness 025 >
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Reliability 0.8 RM1, RMZ
Make - = * e
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Based on the weighting results, a relatively low weight value is shown the coffee supply
chain sourced from various KPls, especially from the Source, Deliver, and Return
perspective. Only two KPIs in the Source perspective show a relatively low weight,
especially in both reliability and responsiveness dimensions in “Deliver” and “Return”
performance. Low Low-performance for “Deliver” were shown indicators including
“Shipping (with score: 0.06)”, “Good relation with customers (with score: 0.063)”, and
“Mutual relation with suppliers (with score: 0.04)”. Meanwhile, for “Return” dimension,
most indicators indicated the low score level involving the KPIs of “Return procedure
(with score: 0.03)”, “Processing time (with score: 0.02)”, “Ease of process (with score:
0.04)”, and “Complaints that quickly resolved (with score: 0.0264)”. However, there
were other indicator which also indicated the lowest value in “Make” dimension include:
Seed handling and Order fulfiiment, and the indicator of Process improvement in the
dimension of “Source”.

Figure 3. Total Weight of Supply Chain KPIs Based on Questionnaire

Response

RP1:0.0375 RP1:4.5x0.037 = 0.17

Plan RP2: 0.0375 RPZ: 4x0.0375= 0.15
RP3:0.0375 * RP3: 3w0.0375= 0.11

RP4: 0.0375 RP4: 3x0.0375=0.11

RPS5: 0.0375 RPS: 3x0.0375=0.11

,__RP6:00625 RPS: 4x0.0625= 0.25

RM1:0.1 RM1: 4x0.1=0.4

RM2: 4. 1=0.4
RM3: 3x0.025=0.075
RM4: 3x0.025=0.075

RM2:0.1
RM3:0.025
RM4:0.025

Make

RS1: 0.006 RS1: 4x0.096=0.384

RS2: 0.072 RS2: 4x0.072=0.288

Source RS3: 0.072 * RS3: 2.5x0.072=0.18

KPls RS4 0.036 RS54 3.1x0.036=0.12

Total Weight R55: 0.024 R55: 2,4x0.024=0.057
— ( —

RD1: 2 5x0.045=0.11
RD2: 2 6x0.045=0.12
RD3: 3.2x0.01875=0.06
RD4: 2 8x0.0225=0.063
RD5: 2. 2x0.01875=0.04

RD1: 0.045

RD2: 0.045
RD3:0.0225
RD4: 0.01875
. RD5: 0.01875

Deliver

RR1:0.012 RR1: 2.5x0.012=0.03
Return RR2: 0.008 RRZ: 2.3x0.008=0.02
RR3:0.018 RR3: 2.3x0.018=0.04

RR4: 0,012 RR4: 2.2x0.012=0.0264

Utilizing the data collected, based on the KPIs in Reliability and Responsiveness, the total
score for total dimension identified is 71% which indicates a good position in particular
aspects such as “Plan”, “Make”, and “Source” dimensions for their “Reliability”
performance as shown at the following table.
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Table 3. Supply Chain Performance

Reliability Responsiveness

Plan 0.82 0.25
Make 0.80 0.15
Source 0.85 0.17
Deliver 0.29 0.10
Return 0.05 0.07
Average in % 56% 15%
Total Score 71%

Supported by interview data, various obstacles were identified in the coffee supply chain
in West Java from many sources. Agent who became a coffee middleman in the West
Java area specifically identified the behavior of maintaining plant seeds that do not have
special standards such as checking seed quality, application of fertilizer, nitrogen and
calcium requirements that affect coffee quality fertilization, irrigation systems, and post-
harvest. Farmers do not have special knowledge regarding the maintenance of coffee
plants or the picking process, so the process of picking coffee beans in some cases is
done earlier than it should cause the coffee beans to have low quality. For example,
farmers pick young coffee beans so that the color changes and the taste becomes bland
and affects the quality of the coffee beans produced.

The equipment utilized is traditional tools without certain scheduled maintenance. In
the distribution chain, the problem that occurs is the length of the distribution chain
which affects time, cost, and information so that it has an impact on low income at the
farmer level. Another factor comes from the collectors where the maintenance costs of
the machines utilized in the operational process are relatively expensive, and the
distribution of coffee still uses traditional trucks in the delivery of coffee products.
Coffee in West Java area, is partly taken by cooperatives as agents and has not yet
optimized cooperation with agents outside the company.

From the results of the interview data, it can be concluded that the major problems that
have not been optimally resolved at this stage are the standard quality of the products
and the quantity to meet market needs. Many coffee farmers obtained the seeds
without any cost involved from the government, however, the amount of production
have not meet global demand, even though Indonesia is one of 75 coffee-producing
countries. Most of the coffee industry is on a small and medium scale, making capital as
one of the other obstacles, especially in the adoption of technology in coffee processing
and packaging. Most of the operations are still carried out in a traditional manner so
that the quality of the coffee is not well standardized.

182



HOLISTICA Vol 14, Issue 1, 2023, pp.173-185

6. Conclusions

The consumer market demand for coffee is relatively high, but unfortunately not all of
them can be fulfilled by coffee farmers. On yearly average, farmers harvested coffee
only once; during the waiting period the coffee farmers switched their professions to
grow other crops that have a high selling value according to the season. This also affects
the depth of knowledge and awareness of farmers about the importance of the quality
of coffee beans where consumers in urban areas already have knowledge about the
quality of coffee beans. Coffee farmers still expect that there will be assistance in free
coffee seeds supplies (which are currently being obtained), knowledge related to
maintenance and handling, as well as a transparent distribution process to the final
consumer.

This study has limitations including access to data related to other dimensions in the
supply chain that have not been investigated. In addition, research participants were not
representing the population located in the greater Bandung area even though the
distribution channel covers the West Java area. In the future, it is expected that there
will be further research involving more stakeholders to support data triangulation.

This research provides a theoretical contribution to the model development of the
coffee supply chain in Indonesia along with the key performance indicators which allows
the business to anticipate the area that need to get special attention.

The implication of this research to the business and public administration is the
improvement in certain indicators to increase the performance in the supply chain
management of coffee business not only in West Java area but also applied in another
region.
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