JOURNAL LA BISECOMAN

VOL. 03 ISSUE 05 (175-196), 2022
DOI: 10.37899/journallabisecoman.v3i5.795

Sustainable Supply Chain Management of Cocoa Beans in
Indonesia: A Review

Noer Novijanto!, Dyah Ayu Savitri?, Setiyono?, Gatot Subroto?, Herlina®

*Agroindustrial Technology Department, Faculty of Agricultural Technology, University of Jember
2Agricultural Science Department, Faculty of Agriculture, University of Jember

3Agricultural Product Technology Department, Faculty of Agricultural Technology, ErioE
University of Jember o % .
e

*Corresponding Author: Dyah Ayu Savitri :

Email: dyahayusavitri@unej.ac.id O
Article Info Abstract
Article history: This review describes the sustainable supply chain management of
Received 11 May 2023 cocoa beans in Indonesia. Cocoa beans are produced in some areas in
Received in revised form 10 Indonesia such as Central Sulawesi Province, Southeast Sulawesi, South
September 2023 Sulawesi, West Sulawesi, Lampung and other provinces. Indonesian
Accepted 21 September 2023 cocoa beans performing special characteristic that is having higher
melting point therefore it does not easily melt in higher temperature. So,
Keywords: Indonesian cocoa are commonly used for blending materials. In order
Cocoa Bean to support the strength value of Indonesian cocoa beans, the sustainable
Indonesia supply chain management should also be considered. The sustainable
Supply Chain supply chain management of cocoa beans will support the management
Sustainable system prioritizing balance and sustainability so that the business
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Introduction

Indonesia nowadays becoming the world’s third largest producer of cocoa beans, after Ivory
Coast and Ghana (Duron et al., 2022). Cocoa bean commodity has contributed to the country’s
foreign activity, besides other plantation commodities such as palm oil, coffee, tobacco, tea,
vanilla etc (Wardhany & Adzim, 2018; Wulandari & Widjojoko, 2021). In 2020, cocoa
plantations managed by the people were estimated to be 1.49 million hectares (98.92%), while
those managed by large private plantations are 11.56 thousand hectares (0.77%), and those
managed by large plantations the state by 4.81 thousand hectares (0.32%) (lbnu, 2022).
Production of cocoa bean in Indonesia reported by FAO World Cocoa Production Data 2018
Indonesia was amounted to 593,832 tons (number three) after lvory Coast 1,963,949 tons (first
place) and Ghana 947,632 tons (second place) (Budihardjo, 2022). Since, the cocoa production
of Indonesia taking a big proportion to the country income, the availability of cocoa beans are
being taken seriously (Dewanta, 2019; Wijayati & Haqgi, 2022).

East Java is one of the biggest producer of cocoa beans in Indonesia. It was reported that in
2021 the total production of cocoa in East Java was 34.683 ton. From twenty regencies
producing cocoa in East Java, Banyuwangi contributed to the largest production (7800 ton),
followed by Blitar (3290 ton) and Jember (2993 ton) (Badan Pusat Statistik, 2020). However,
the production of cocoa are still challenging due to the presence of many factors. The factor
that influence the fruitfulness production of cocoa are availability of land, capital, labor,
fertilizers, seeds, and pesticides. Likewise, plant cultivation techniques are still low, such as
fertilizing, pruning, sanitation and control of plant pests. Among the types of pests and diseases
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that often attack cocoa plants include cocoa pod borer, cacao pod-sucking ladybugs and pod
rot diseases (Ananda et al., 2019).

In running a business, companies engaged in cocoa business need to use various strategies to
dominate the target market. In particular, the increasing number of competitors engaged in the
same field requires companies to constantly innovate and act quickly to respond to the latest
market situations (Calystania et al., 2022; Sucahyowati, 2011). Supply chain management
(SCM) is part of a crucial business process in which there is a mix of material procurement
activities, the conversion process from semi-finished products to final products, and continues
with the delivery process to the final consumer followed by other processes such as supplying
raw materials, tracking orders, dissemination of information, measurement of a performance,
and new product development (Calystania et al., 2022).

The application of SCM in business organizations is a form of business partnership where there
is a condition of mutual need between business units. SCM is a business control model that
refers to the certainty of the supply of raw materials from suppliers to the certainty of receipt
of finished goods by consumers. As a logistics reference model, SCM refers to the 5 (five)
rules, namely the right type, right amount, right quality, right time and right price/cost (Nining
Purwatmini, 2015). There were studies reported the application of SCM in cocoa beans
industries such as the supply chain analysis of dry and wet cocoa beans (Saing et al., 2019),
agriculture supply chain performance and added value of cocoa: a study in Kare Village,
Indonesia (Indah et al., 2021), study on stakeholders position and role in supply chain of cocoa
commodities (Muhammad Asir et al., 2019), the role of smallholder human resources on the
performance of the supply chain of cocoa beans in Central Sulawesi Indonesia (Hattab et al.,
2021) and so on.

Nowadays, the concept of sustainability in supply chain management has become a serious
concern (Saeed et al., 2017; Tundys, 2020). A sustainable supply chain management aims to
increase profits by always considering relevant economic, social and environmental
management in making decisions faced by supply chain management actors (Septarianes et al.,
2020). There were several studies discussing sustainability in supply chain management of
agricultural products (Grumiller & Grohs, 2022; Nguyen & Sarker, 2018; Proenca et al., 2022;
Syahruddin & Kalchschmidt, 2012). This literature review describes the sustainable chain
management of cocoa beans in Indonesia. This review is expected to provide a reference for
readers who want to know the current practice of sustainable supply chain management of
cocoa beans in Indonesia.

Cocoa Beans Production

Production includes efforts to produce or increase the use of goods. Production uses resources
to create goods or services suitable for use. In production theory, production is an activity to
add value to an item. Production is measured as the rate of production (output) per time period
because it is a flow concept (Sholiha, 2018). Production is a process of combining inputs and
turning them into outputs (Arzia, 2019).

Regarding the production of cocoa beans, it was reported that the Indonesian cocoa bean
production in 2021 was 688.210 ton. The biggest producer of cocoa beans was Central
Sulawesi Province (19%), followed by Southeast Sulawesi (16%), South Sulawesi (14%), West
Sulawesi (10%), Lampung (8%) and other provinces (34%). Among all the producers, Central
Sulawesi Province is the province with the largest cocoa plantation area in Indonesia, namely
278.3 thousand hectares in 2020 or 18.44 percent of the total cocoa plantation area in Indonesia
(BPS Statistics Indonesia, 2021).
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The cocoa bean producers in East Java are Pacitan, Ponorogo, Trenggalek, Tulungagung,
Blitar, Kediri, Malang, Lumajang, Jember, Banyuwangi, Bondowoso, Mojokerto, Jombang,
Nganjuk, Madiun, Magetan, Ngawi, and Sumenep with total production of 34.683 ton in 2021
(BPS Statistics East Java, 2023). However, the main problem faced in improving the quality of
cocoa bean produced is the lack of fermentation implementation by farmers. Fermentation can
increase the quality of cocoa beans. Fermentation of cocoa beans aims to form a distinctive
chocolate flavor, hollow bean chips and reduce the bitter and astringent taste in cocoa beans so
as to produce beans with good quality and aroma, as well as bright and clean brown color
(Hartuti et al., 2020).

By practicing fermentation, the cocoa bean will perform a good characteristics that expected
from the traders (Miguel et al., 2017). However, the farmers are less concerned with
fermentation process due to the longer duration needed to prepare the fermented cocoa beans
(4-5 days), the small price gap between unfermented and fermented cocoa beans (the price is
only about Rp 3.000-5.000 per kg higher in fermented cocoa beans) and economical needs in
farmers (Hartuti et al., 2020; Koffi et al., 2017; Saunshia et al., 2018). In a study regarding the
priority models for cocoa supply chain performance, it was reported that the good quality of
cocoa beans obtained from fermentation affected the successful supply chain of cocoa beans
(materials) (Harya et al., 2020). The availability of material is important to be concerned in
order to support the smooth running of the production process (Alonso et al., 2007; Suudi & S,
2021). The implementation of supply chain management has an impact on sufficient and
quality raw material supplies, raw material supplies and their freshness are always maintained
so that they can meet the needs and requests when needed (Talumewo et al., 2014).

Cocoa Beans Demand

Demand is the relationship between the amount of goods and services demanded in a certain
market at a certain price level in a certain period of time. The nature of the relationship between
the quantity of goods demanded can be explained by the law of demand. The law of demand is
a hypothesis which states that the lower the price of a commodity, the greater the quantity of
the commodity demanded, conversely, the higher the price of a commodity, the less quantity
of the commodity requested (assuming other factors are constant or ceteris paribus) (Elvira,
2016).

The demand for cocoa beans currently were increased (2010-2018) although the production of
Indonesia cocoa beans declined. Whereas, the price of domestic cocoa beans has grown by
8.95% (Zakiah et al., 2022). The level of demand for domestic cocoa is still relatively small
compared to the total production of cocoa. The demand for cocoa can be seen based on the
level of consumption and the needs of the people in a country. Indonesia’'s total cocoa
production is high when compared to the low domestic demand for cocoa, so most of the cocoa
production is intended for export (Hanifawati et al., 2018).

One of the advantages of Indonesian cocoa is that it does not melt easily, so it is suitable for
blending. These advantages support Indonesia's cocoa market opportunities for both export and
domestic needs, so that the cocoa industry has the potential to be used as one of the drivers of
growth and income distribution. Farmers can sell cocoa beans both domestically and abroad at
quite promising prices. If farmers sell cocoa beans domestically, sales results will be obtained
faster within 1-2 days. In contrast to the sale of cocoa beans abroad, for example the United
States, sales results are only obtained two months later (Komisi Pengawas Persaingan Usaha,
2009). Cocoa beans purchased by domestic companies are used for purchasing purposes and
then exported to other countries, the production process is carried out to market the products
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themselves both within and outside the country, promotions, market research and other similar
activities (Neilson et al., 2020).

In 2015 Indonesia exported 355,321 tons of cocoa beans or US$ 1,307,771. The five export
destination countries for Indonesian cocoa beans are China, Germany, Malaysia, Singapore
and the USA. Some of the commodities exported include Indonesian cocoa beans, cocoa butter,
cocoa paste and cocoa powder (Augustin et al., 2022). Another study reported that among the
nine destination countries for Indonesian cocoa exports (namely Malaysia, the United States,
Singapore, Brazil, China, Spain, Germany, Thailand, and the Philippines) Indonesian
processed cocoa has a high comparative advantage in Spain, while Singapore has a lowest
comparative advantage (Maulana & Kartiasih, 2017).

Ideally, any number of request should be fulfilled by company. Thus, the company can provide
a fast response and maximize the profit. However, the company facing another obstacles in
predicting the exact amount of products must be generated in order to avoid excess or shortage
supply. In supply chain management demand forecasting is often carried out. Demand
forecasting is an activity to estimate the amount of demand for certain goods or services in a
certain period and marketing area (Saptaria, 2016).

The Impact of Production Challenges on The Cocoa Beans Industry

As the demand of cocoa beans and its products increasing (Gu et al., 2011), it is impacted to
the challenges coped by cocoa beans industry to boost production (Akinlabi et al., 2019).
Limited supply and inconsistent production of cocoa beans becoming challenge for the cocoa
industry (Gavrilova, 2021; Geo & Saediman, 2019). Several factors that cause these are low
quality of human resources, lack of access to finance and inadequate infrastructure (Indah et
al., 2018), pest and disease attacks (EU et al., 2022), deforestation and loss of biodiversity
(Renier et al., 2023), the threat of climate change (Igawa et al., 2022) and fairness in the cocoa
supply chain (Krauss & Barrientos, 2021).

Farmers need ongoing assistance and guidance to continue to maintain cocoa production both
in quantity and quality. Training to the farmers are required such as cocoa plants rejuvenation
to the unproductive cocoa, maintenance and harvesting of cocoa including fermentation
practices (Indah et al., 2018). This routine training program will provide support to farmers in
spurring production and encourage farmers to maximize the processing of their crops. So that
the cocoa beans produced also provide the best quality (Schaad & Fromm, 2017).

Besides the knowledge and skill required by farmers, the adequate access to finance and
infrastructure are also need to be supported (Indah et al., 2018). Farmers can be equipped with
alternative business models and implement promising practices for increasing climate
resilience and household incomes. These efforts are executed in order to increasing farmers'
income and reducing the number of farmers living below the standard of decent living income
(Stringer et al., 2020). Some institutions that concentrated on the farmers’ prosperity giving
guidances such as providing farmers easy access to digital financing (Agyekumhene et al.,
2018) and crop insurance solutions to help finance the transition to a diversified cocoa farming
ecosystem (Alam et al., 2020). Another effort is bringing together key government, industry,
and farmer groups (Lowitt et al., 2015) to help create the markets and rules necessary for a
successful, diversified cocoa farming ecosystem (Schaad & Fromm, 2017).

Pest and disease attacks has becoming a major problem in cocoa plantation. Single pest control
in cocoa can be done by several efforts such as Eradication of cocoa pod borer, technical
culture, biological control, use of resistant clones, vegetable insecticides and synthetic
insecticides (Grace Engka et al., 2019). The integrated pest control system is commonly
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implemented. The integrated pest control system aims to limiting the use of synthetic
insecticides by introducing the concept of an economic threshold as the basis for determining
pest control. The approach used is a comprehensive approach that emphasizes existing
ecosystems in a particular environment, seeks to integrate various compatible control
techniques so that pest and plant disease populations can be maintained below a threshold that
is not economically detrimental as well as preserving the environment and profitable for
farmers (Meilin, 2011). Integrated control of cocoa pod borer can be carried out by pruning
cocoa trees, appropriate fertilization, sanitation and application of vegetable insecticides
(Grace Engka et al., 2019).

Deforestation and loss of biodiversity. Deforestation causes the conversion of forests into
pastures, food crops, and plantations in which cocoa becoming one of the seven commodities
being commercialized (Renier et al., 2023). The main causes of loss of biodiversity are habitat
destruction, climate change (global warming), over-exploitation, environmental pollution,
accidents/accidents, and emergence of alien species. Causal factors, drivers and stresses
directly contribute to the degradation of global biodiversity and ecosystem services (Sutarno
& Setyawan, 2015).

The threat of climate change. Climate change will change the characteristics and conditions of
the cultivation area for many crops and the requirements for Theobroma cocoa. Climate
change, primarily through water availability, CO2 elevation, and high elevation temperatures,
will cause important changes in tree function and consequently phenology and physiological
properties such as water use efficiency, gas exchange, carbohydrate metabolism, and
assimilation and nutrient translocation (Cilas & Bastide, 2020).

Fairness in the cocoa supply chain. Cocoa plants were grown in developing country, in which
the farmers mostly obtain a relatively low profit from cocoa selling (Renier et al., 2023). In the
cocoa supply chain, there are many actors involved. However, cocoa supply chain fairness may
not apply to all actors including farmers. Many farmers are trapped in extreme poverty, unable
to pay for their daily needs, let alone invest in new equipment or methods that may be better
able to respond to the effects of the climate crisis (Okpratiwi et al., 2018). In coping this
problems, the roles of government, traders or industrial companies and community around
cocoa farming are important to helping a decent life for cocoa farmers (Iskandar et al., 2022).

Supply Chain Management of Cocoa Beans

Supply chain defined as “A life cycle process consisting of physical, information, financial and
knowledge flows whose purpose is to satisfy end user requirements with the products and
services of multiple linked suppliers” (Felea & Albastroiu, 2013). Supply chain management
is designed in such detail to be used by both small and large organizations to deliver products
to consumers, starting from the process of sourcing raw materials, manufacturing, and shipping
the final product to customers. Organizing a supply chain management system properly will
optimize the operations function so that it works quickly and efficiently (Kleab Candidate,
2017).

The product supply chain is an activity that starts from raw materials to after-sales handling.
This supply chain includes activities that occur due to relationships with producers, suppliers
and relationships with consumers. These activities are separate but highly dependent on one
another (Aini et al., 2014). Cocoa commaodity supply chain in Indonesia can be simply
described in Figure 1.
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SO Foreign Industry

Farmer Collector Wholesalers Domestic Industry

Figure 1. Supply Chain of Indonesian Cocoa (Aini et al., 2014)

Analysis of the supply chain of cocoa beans is useful for managing the supply chain of cocoa
beans. Supply chain analysis of cocoa beans can provide an overview of chain structure, chain
management, chain resources, chain business processes and supply chain performance. The
measurement of supply chain performance will support steps to optimize marketing activities
carried out by members of the supply chain. In addition, it can be studied the dominance of
marketing agency actors in the supply chain of cocoa beans which play a role in the distribution
of products in the supply chain (Sherina et al., 2020).

Characteristic of Supply Chain Management of Cocoa Beans

Along with the development of the times, the supply chain has also changed as a result of the
industrial revolution. The industrial revolution 1.0 was marked by the existence of a steam
engine. In the supply chain, the industrial revolution affected the transportation sector and the
chocolate production process. The industrial revolution 2.0 was marked by the emergence of
production lines and electricity. The supply chain affects the process of cultivating plants and
the use of electricity for coanching machines in the chocolate production process. The
industrial revolution 3.0 was marked by the entry of the digitalization era. The supply chain
influences the field of detecting rainfall for handling cocoa plants, automatic production
machines for processing chocolate, using computers to archive sales and production data. At
this time, namely the era of the industrial revolution 4.0 which was marked by an intelligent
system. In the 4.0 era supply chain has a goal to bring consumers closer to farmers or
agricultural companies (Iswari et al., 2019).

The study about characteristic of cocoa commodity supply chain in West Sulawesi reported
that the farmers sell cocoa beans mostly to the village collector traders due to quite small
quantity of cocoa beans production, the easiness of access of trading activity, and strong
commitment between farmers and traders. However, there is still a tendency for farmers to sell
cocoa bheans to sub-district collector traders, and to wholesalers, although only in special
occasion. The study also reported the obstacles coped by farmers such as pest attack, lack of
capital for cocoa cultivation and maintenance, lack of cooperation in obtaining mutual benefit
between farmers and wholesalers, industries or exporters and lack of support from government
(M. Asir et al., 2017).

Identification of Supply Chain Member

Supply chain members include all companies and organizations related to the core company
either directly or indirectly through their suppliers and customers from point of origin to point
consumption Primary members (primary members) are all companies or strategic business
units that actually carry out operational activities and managerial in business processes that are
planned to produce specific outputs for customers or markets. Secondary members are
companies that provide resources, knowledge, utilities or assets for primary members (Ansar,
2019).

There are several main players who are actors who have the same interests, namely: 1)
Suppliers, are sources that provide the first material, where the chain of distribution of goods
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will begin. This first material can be in the form of raw materials, raw materials, auxiliary
materials, merchandise, subassemblies, spare parts, and so on. 2) Manufacturers, suppliers as
the first link in the chain are connected with manufacturers or assemblers or fabricators or other
forms that do the work of making, fabricating, assembling, converting, or finishing goods
(finishing). 3) Distributor, finished goods produced by the manufacturer can begin to be
distributed to customers. 4) Retailers, the supply chain will completely stops after the goods in
question arrive at the actual users of the goods or services in question (Ansar, 2019).

The cocoa bean supply chain is composed of several parties that work in a stream and support
each other to achieve goals and maintain the sustainability of cocoa bean production. Each
member of the supply chain has its own role. The member of cocoa supply chain including
farmers, village level traders, district traders, wholesalers, cocoa processing factories. Farmers
play an important role in the supply of main raw materials or suppliers. Village-level traders
play the role of collecting cocoa beans for farmers at the village level or distributors. District
traders act as collectors of cocoa beans from several sub-districts or distributors. Wholesalers
act as distributors on a large scale and sell cocoa beans outside the region. The cocoa processing
factory acts as a manufacturer that processes cocoa beans into cocoa bean derivative products
as well as a retailer that sells these products (Sherina et al., 2020).

Flow Patterns of the Main Components of the Cocoa Bean Supply Chain

In the Supply Chain there are various flows managed by actors. These flows include the flow
of materials, the flow of money (financial flow) and the flow of information (Madenas et al.,
2014; Mizani & Azis, 2021; Shoffiyati et al., 2019; Yusuf & Soediantono, 2022).

Material Flow

This flow will move from upstream side to downstream side. One example of the flow of goods
is the flow of raw materials sent from suppliers to processing plants. Furthermore, after going
through the production process, the goods will be sent to the distributors who are forwarded to
the delivery of goods to the retailers and finally the goods will move from the hands of the
retailers to the end consumers. Material flow pattern of cocoa in East Selemadeg District,
Tabanan Regency are including farmers, wholesaler, district collector, regency collector,
province collector and cocoa manufacturers (Negara et al., 2017).

Financial Flow

The flow of money will move flowing from the downstream side to the upstream side. Money
flows can take the form of invoices, payment agreements, checks, and more. Financial flow
pattern of cocoa in East Selemadeg District, Tabanan Regency are including farmers,
wholesaler, district collector, regency collector, province collector and cocoa manufacturers
(Negara et al., 2017). In another study, the flow of cocoa beans is started from: 1) farmers to
mobile collector traders, village gathering merchant, district collector traders, provincial
traders/exporters, and industry (domestic/foreign); 2) farmers to cooperative, secondary
cooperative, provincial traders/exporters, and industry (domestic/foreign); 3) farmers to village
wholesaler, district merchant, provincial traders/exporters, and industry (domestic/foreign); 4)
farmers to district merchant, provincial traders/exporters, and industry (domestic/foreign). in
each terminal or temporary stop of traders will provide different value of cocoa beans depend
on the postharvest handling, marketing process and marketing line. However, the value of
cocoa is most affected by the length and shortness of the marketing channels and the prices
imposed by collection agents (Baihaqi et al., 2014).
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Information Flow

The flow of information is different from the flow of goods and money. If the flow of goods
flows from upstream to downstream and the flow of money flows from downstream to
upstream, then the flow of information moves from upstream to downstream and downstream
to upstream. The flow of information needed from downstream to upstream, for example, is
inventory information at a number of distributors or supermarkets, while the party that needs
the information is the factory. Information from upstream to downstream as an example is a
distributor who wants to obtain information regarding factory production capacity (S. Sharma
& Modgil, 2013).

Information flow includes, for example, information on product availability and prices,
information on the availability of production capacity, and information on the status of raw
material shipments. By achieving coordination from the supply chain between actors, then each
supply chain actor will not experience a shortage of goods and also will not have too many
excess goods (Shoffiyati et al., 2019).

In the study of supply chain integration to cocoa performance and competitiveness, it was
reported that several variables related to information flow included in the integration of cocoa
beans supply chain were sharing technical information on cocoa cultivation with every farmer,
Easily obtain information between farmer, merchants and farmers mutually share the required
information, traders and farmers share information about supply of cocoa beans, traders and
farmers carry out transparent information about prices to each other (Adha, 2017).

In another study in Pasaman District, it was reported that the flow of information is an
important component to expedite product and financial flows that occur throughout the
marketing of cocoa beans. To maintain the trust of each marketing member, clear information
is conveyed regarding price and quality where the flow of information flows in two directions,
namely from farmers to exporters and vice versa (Herawati et al., 2015).

The Effectiveness of Current Supply Chain Management Practices

Effectiveness and efficiency affect the decision-making process by ensuring the objectives set
in supply chain management can be achieved (Hadiguna, 2017). Effectiveness is the
achievement of success in meeting consumer expectations or satisfaction. By improving quality
and service through the integration of supply chain structures in the form of cooperation and
information sharing (Putri, 2020). The supply chain is efficient when in the process of
delivering products to consumers at the lowest possible cost and is able to provide fair value
sharing to all the links involved in it (Analia, 2017).

The benefits of effectiveness and efficiency in supply chain management include reducing total
cycle time, better service, higher responsiveness to consumer needs, speeding up delivery,
improving product quality, selecting more cooperative suppliers, managing resources well,
minimizing costs, increase profitability, improve product design, increase competitiveness, and
can make mid-term or long-term planning. Factors that affect the effectiveness and efficiency
of supply chain management which have been summarized from several literatures, consist of
knowledge sharing, information and information sharing, coordination, flexibility, as well as
visibility and transparency (Putri, 2020).

Sustainable Supply Chain Management of Cocoa Beans
Concept of Sustainable Supply Chain Management

The application of the concept of supply chain management is needed to meet consumer
demand for agricultural products, both as raw materials for agro-industry and for fresh products
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that are directly consumed, so that supply chain actors can benefit from farmers to end
consumers. Supply chain management is seen as a method, tool or approach to managing,
integrating planning, implementing, coordinating and controlling all processes and business
activities to efficiently produce and deliver products to meet market needs, and efficiently
integrate suppliers, manufacturers, warehousing and storage, so that goods are produced and
distributed in the right quantity, in the right location, and at the right time in order to minimize
costs, the system as a whole, while meeting all needs at every level. Management of supply
chain management is the management of the entire process of production, distribution and
marketing that can measured through supply chain performance measurement (Shoffiyati et al.,
2019).

Sustainable supply chain management is important to be maintained in organizing agricultural
commodities. There are several analysis in sustainale supply chain management such as
development strategy of sustainable potato supply chain in Magetan regency. In this study,
strengthening the supply chain is the key to accelerating and stabilizing production. In
developing a sustainable supply chain, the economic dimension has the highest priority.
However, the social and environmental dimensions also need to be considered equally
important (Hidayati et al., 2019). In another study on sustainable supply chain management
report that it is necessary to pay attention that increased attention to social and environmental
aspects must be able to increase benefits from a business perspective (Hisjam, 2019).

In a study related to the sustainability of the robusta coffee supply chain in the Tanggamus
Regency, there are two sensitive indicators on the sustainability of the economic dimension,
namely responsiveness to customers and cost efficiency. Two social indicators that are
sensitive, namely law enforcement on land and labor disputes. Two environmental indicators,
namely waste management and energy consumption. Six technological indicators namely
cultivation technology, standard for use of harvest technology, standard for use of post-harvest
technology, standard for use of industrial processing technology, quality standard technology,
waste management technology which are sensitive to the sustainability of the supply chain
(Septarianes et al., 2020).

Sustainability in the cocoa agro-industry commodity is also highly expected to be maintained
because it has an impact on the sustainability of the supply chain. The global market demands
sustainable cocoa products, namely products that not only have good quality but also meet
sustainable criteria, namely environmentally friendly, socially friendly and fair in the trade
chain. Some of the key elements for cocoa sustainability are transparency, compliance with
applicable laws and regulations, remuneration for cocoa quality, cocoa productivity, increased
farmer income, access to credit, services for village development and diversification, market
access, access to information, appropriate working conditions, support farmer organizations,
planned land clearing and utilization as well as proper infrastructure, good and economical
management of natural resources (Sriwana et al., 2021).

Specific strategies or initiatives implemented in the cocoa bean industry to promote
sustainable supply chain management

In recent years, issues related to sustainable supply chains have increased significantly.
Practitioners and researchers discuss the efforts of producers, retailers and operators to achieve
sustainable goals from supply chains where the desire aspect is a benchmark for evaluating the
performance of an industry (Pereseina et al., 2014). The supply chain is a network of companies
that work together to create and deliver a product to the end user (Shoffiyati et al., 2019). In
contrast to traditional supply chain management, sustainable supply chain management pays
attention to environmental, social and economic aspects in its implementation (Khokhar et al.,
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2020). In a review of supply chain management, increasingly advanced economic
developments can have a positive impact on people's welfare However, if examined further, it
turns out that there are side effects resulting from this rapid economic growth, namely causing
environmental problems which then affect social conditions in (Sharma et al., 2021) so that
special attention is needed on aspects of sustainable supply chain management. It is these three
factors (economic, social and environmental) that differentiate traditional supply chain
management and sustainable supply chain management (Peng, 2023). Below were explained
the specific strategies or iniatives implemented in order to promote sustainable supply chain
management.

The environmental aspects of sustainable supply chain management, including: 1) green
logistics, 2) waste reduction and recycling, and 3) circular economy practices. Green logistics
allows companies to reduce costs, service reliability, including flexibility, and efficiency of the
right inventory. Companies involved in distribution enable implementation on an ongoing basis
(Indrasari & Komari, 2021). Companies optimizing transportation rules, reducing emissions
and adopting energy-efficient practices to minimize their carbon emission (Herold & Lee,
2017; Su et al., 2017) . Frequent logistics activities increase fuel consumption, air pollution,
and waste of resources, thus negatively impacting sustainable economic development.
Quantitative studies of environmentally friendly transportation have two main aspects. The first
aspect involves applying relevant knowledge, such as econometrics and statistics, to analyze
green transportation. The second aspect is to develop an environmentally friendly
transportation model using intelligent optimization algorithms to solve it (Lu & Li, 2023).

Waste Reduction and Recycling. Strategies for minimizing waste generation and maximizing
recycling within supply chains. In an integrated supply chain network design, it is possible to
process all types of waste according to the desired waste hierarchy level. The main objective
of this strategy is to change the “production-consumption-waste” paradigm to a “circular
economy’’ that promotes “reduction, reuse and recycling,” saves energy and raw materials, and
reduces greenhouse gas emissions (Eghbali et al., 2022).

Circular Economy Practices. Circular economy principles are applied to extend product
lifecycles and reduce resource consumption. Circular economy is a concept that does not only
manage waste into items that can be recycled. However, it also emphasizes changes in society
in deciding to buy goods, how they are used and when the goods are decided not to be used
according to their original function. Circular economy emphasizes changes in paradigm and
behavior of society, industry and government. The government began to apply regulations to
the industry to utilize its waste products as raw materials again. Efforts are made to reuse
production waste for products such as plastic and clothing that have a production process that
produces large carbon emissions. Technology and regulations are being pursued to support the
implementation of this circular economy. Meanwhile, people are required to change their
consumption/usage behavior of goods (Handawati & Mataburu, 2020).

Social Sustainability. The social dimensions of sustainable supply chains, including: 1) ethical
sourcing, 2) community engagement, 3) diversity and inclusion. In ethical sourcing there are
the importance of sourcing materials from suppliers who adhere to fair labor practices, respect
human rights, and provide safe working conditions. An ethical resource that manages all
processes of providing the materials and services a company requires from a group of suppliers
in an ethical and socially responsible manner. An ethical sourcing code of conduct is also
needed so that workers can work for good wages and be safe in the workplace (Kim et al.,
2018). In community engagement companies can engage with local communities to create
positive social impacts, such as supporting education and healthcare initiatives.
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Implementation of corporate social responsibility (CSR) programs can reduce the potential for
conflict in a society, both vertically and horizontally. At the same time, it can improve the
company's reputation and increase its productivity by gaining the trust of stakeholders
(Budiani, 2020). In diversity and inclusion there are such efforts to promote diversity and
inclusion among supply chain partners, fostering equitable opportunities. Equality, Diversity
and Inclusion is a social project to ensure fair treatment and opportunities for all parties due to
differences in race, gender, location, geography, culture, physical abilities, etc. It aims to
eliminate prejudice and discrimination based on the characteristics of individuals or protected
groups. This project works with the assumption that the community has the same
ability/empowerment and they can access benefits under the same conditions. Universal
concepts cannot be assumed with the term “personal”. Hence, equality emerged as an important
element to add as organizations seek to adhere to diversity and inclusion (D&I) initiatives
(Vargas-Solar et al., 2022).

Economic Sustainability. The economic considerations within sustainable supply chain
management, including: 1) long-term value, 2) cost-effective solutions. In long-term value
sustainable practices contribute to long-term business viability and profitability by reducing
risks and enhancing brand reputation. In particular, for an organization to be sustainable, it
must be financially secure to create long-term value, it must be able to reduce its impact on the
environment through product innovation and its activities, and it must adopt strategies to
generate competitive advantages in line with societal expectations. . Due to a lack of proper
monitoring of agents, management incentives and activities often focus on short-term earnings,
which are usually associated with executive compensation rather than (long-term) sustainable
performance for shareholders and other stakeholders. To create sustainable corporate value in
the long term, companies must consider all stakeholders, including shareholders, investors,
consumers, customers, communities and other interest groups that may affect company
performance or those affected by organizational achievements (Alsayegh et al., 2020). In cost-
effective solutions, efficiency gains achieved through sustainable practices can lead to cost
savings in the long run. Cost efficiency is an important and critical aspect, especially when it
becomes more basic and significant to avoid cases of financial uncertainty. Cost and resource
productivity are very important for organizations to control in order to ensure the continuity of
their development (Narawish et al., 2022).

Case Studies and Examples. Some organizations such as Nestle’, Unilever, The Coca Cola Co,
Pepsi Co, Adidas and many more has implemented sustainable supply chain management.
Nestlé has a specific plan to build a more sustainable cocoa supply chain, where this program
is called the Nestlé Cocoa Plan. In this case, Nestlé collaborates with local and international
farmers, communities and organizations to develop and implement solutions to various
challenges faced by cocoa farming communities. Then Nestlé also ensures that cocoa suppliers
comply with the Responsible Sourcing Standards. Income accelerator program by Nestlé
Cocoa Plan provide an assistant to close the living income gap and reduce the number of
children at risk. By implementing this program, some incentives could be rewarded to school
enrollment, good agricultural practices, agroforestry activities, diversified incomes and bonus
for completing incomes. Nestlé provides incentives for families to engage in this practice, to
earn up to €500 per year for the first two years and €250 per year thereafter: 1) reduce the risk
of child labor by assisting with school attendance and monitoring, 2) help farmers increase
cocoa production by training and subsidizing pruning groups, 3) increase agricultural resilience
by providing forests and fruit trees, 4) reduce dependence on cocoa by supporting families to
grow other crops and raise livestock, and 5) €100 for each target-based practice and an
additional bonus of €100 for engagement in all four incentivized practices. In the future Nestlé
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committed to always effectively integrated sustainability principles into their supply chain
operations (Nestle, 2023).

There are key performance indicators (KPIs) and metrics used to measure the effectiveness of
sustainable supply chain practices. This could include tracking carbon emissions reductions
(Huisingh et al., 2015; Lu & Li, 2023; Su et al., 2017), waste reduction percentages (Johannes,
2018; Widiyanto et al., 2023), supplier compliance scores (Asif et al., 2019; Er Kara & Oktay
Firat, 2018), and more. Sustainability KPIs and metrics are benchmarks that businesses set to
measure the sustainability of their supply chain, employees, partners and suppliers. This
ensures that businesses have a positive impact on the environment, rather than harming it
(Tundys & Yudi, 2019).

Technology and innovation play a role in advancing sustainable supply chain management.
Some technologies like blockchain for transparency (Xu et al., 2021), data analytics for
identifying inefficiencies (Kumar et al., 2023; P & M. Patil, 2018), and IoT for real-time
tracking of goods and resources (De Vass et al., 2021) may help the development of sustainable
supply chain management. The application of technology in sustainable supply chain
management will provide many benefits, such as: 1) increasing efficiency and reducing costs
through better supply chain intensification, 2) companies could identify areas that require
sustainability improvements by increasing supply chain transparency, 3) by identifying
potential environmental and social risks in the supply chain companies can also achieve better
risk management and 4) implementing sustainable practices can increase stakeholder
involvement and improve reputation (Lodin et al., 2020; Thoni & Tjoa, 2017).

When implementing sustainable supply chain practices, organizations may face some
challenges (Menon & Ravi, 2021). This could include resistance from suppliers (New, 2014),
initial investment costs (Pettersson & Segerstedt, 2014), regulatory hurdles (Sospeter & Li,
2018), and the complexities of coordinating a multi-tier supply chain (Gong et al., 2023).
Therefore in achieving sustainable supply chain goals, it is important to build collaboration and
partnerships. The collaboration among suppliers, manufacturers, retailers, and other
stakeholders can lead to more effective sustainability initiatives (Andalib Ardakani et al., 2022;
Brun et al., 2020; Chauhan et al., 2022; Siems et al., 2023).

In the future there will be some emerging trends and future directions in sustainable supply
chain management, such as the rise of ethical consumerism (Lambrechts, 2020), increased
emphasis on supply chain transparency (Kauppila et al., 2020), and the integration of
sustainability into corporate strategies (Oertwig et al., 2017). In the near future, more
technology will emerge in the supply chain industry followed by new challenges. Companies
must have the resilience to overcome unexpected disruptions by utilizing the latest supply chain
management methods and emerging supply chain software trends that will help companies
develop, become flexible and mobile (Dubey et al., 2023; Kazancoglu et al., 2023)

Conclusion

Nowadays, the study of supply chain management is growing rapidly. However the
sustainability of supply chain management should also be considered due to the recent concern
on global demand such as environmentally friendly, socially friendly and fair in the trade chain.
A sustainable supply chain involves the integration of economic, social, technological and
environmental aspects towards supply chain sustainability by an organization. Cocoa beans are
Indonesian agroindustrial commodities which playing important role in global trading.
Understanding the sustainable supply chain management of cocoa beans will provide some
benefit such as providing customer satisfaction, increasing revenue, lowering costs, higher

186

ISSN 2721-0987 (Print), ISSN 2721-124X (Online)
Copyright © 2022, Journal La Bisecoman, Under the license CC BY-SA 4.0



asset utilization, increased profits and a bigger company. In the future, it is hoped that the
challenges or risk of business uncertainty could be solved easily by managing and reducing
risk in supply chain. Therefore, a strong and sustainable cocoa bean supply chain can be
generated.
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