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Abstract. The rapid advancement of technology in the globalization era has
made sustainability a vital aspect of business operations. A sustainable supply
chain is crucial for long-term corporate performance, environmental well-being,
and societal health. Sustainable supply chain strategies integrate environmental,
social, and economic considerations, enhancing business performance through
cost reduction, increased efficiency, and fostering innovation. Indonesia's cocoa
industry, a significant export commodity, faces sustainability challenges such as
environmental degradation, social inequality, and economic vulnerability. Ad-
dressing these challenges requires a robust sustainable supply chain strategy, in-
cluding meticulous supplier selection. Due to the multidimensional nature of sus-
tainability, the Analytical Hierarchy Process (AHP) offers a systematic and ef-
fective method for evaluating suppliers. AHP enables companies to consider var-
ious criteria—environmental impact, social responsibility, and economic perfor-
mance—Ileading to more informed decisions that enhance supply chain sustaina-
bility. This study applied AHP to the Indonesian cocoa industry for sustainable
supplier selection. It emphasized selecting suppliers who adhered to sustainable
practices, thus strengthening the supply chain's integrity. By prioritizing suppli-
ers employing environmentally friendly farming methods, providing fair wages,
and supporting community development, companies can significantly reduce
their ecological footprint and promote social equity. The findings showed that
AHP is a valuable tool in implementing sustainable supply chain strategies, im-
proving performance and sustainability in the Indonesian cocoa industry.

Keywords: Analytical Hierarchy Process, Sustainable Supplier Selection, Sus-
tainable Supply Chain Strategy, Cocoa Industry.

1 Introduction

In today’s globalized, technologically advanced environment, sustainability is essential
for business operations, influencing long-term performance, environmental care, and
social well being. Sustainable supply chain strategies integrate environmental, social,
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and economic factors, from raw material sourcing to product disposal, enhancing busi-
ness outcomes by reducing costs, improving efficiency, and driving innovation [1, 2].

Indonesia’s cocoa industry, valued at around USD 2 billion in 2022, faces significant
sustainability challenges, such as environmental degradation, social inequality, and
economic vulnerability, especially in smallholder farmer regions [3]. Addressing these
issues requires implementing strong supply chain strategies, particularly in selecting
suppliers that align with sustainability goals. Suppliers play a critical role in upholding
practices that reinforce the overall sustainability of the supply chain. However, despite
the increasing trend in cocoa exports, there remain challenges in consistently meeting
sustainable production standards, which suggests a potential gap between export
growth and sustainable practices that this study aims to address.

Selecting suppliers based on sustainability criteria is complex due to the multidimen-
sional nature of sustainability and the diversity of suppliers. The Analytical Hierarchy
Process (AHP) offers an effective, structured method to evaluate suppliers against var-
ious sustainability factors, ensuring alignment with company objectives [4]. By as-
sessing environmental, social, economic, and innovation factors, AHP aids decision-
making that strengthens sustainable practices across the supply chain [5].

This study utilized the AHP method to evaluate suppliers for an artisan chocolate
company in Indonesia, emphasizing key sustainability criteria. By implementing this
approach, the research aims to show how supplier selection can positively impact the
sustainability and performance of the cocoa supply chain, setting a model that enhances
industry standards and the company’s reputation.

A sustainable supply chain integrates economic, environmental, and social goals
across all supply chain processes [5]. This approach aligns business strategies with sus-
tainability missions, aiming to balance economic performance, environmental manage-
ment, and social responsibility. The strategy enhances profitability, competitiveness,
and resilience while meeting stakeholder expectations. Key elements include minimiz-
ing carbon footprint and waste, ensuring ethical labor practices, and sourcing raw ma-
terials responsibly [6]. Sustainable supply chain strategies permeate every stage, from
procurement and material management to production, distribution, and disposal, foster-
ing efficiency and long-term organizational success.

1.1  Sustainable Supplier Selection

Sustainable supplier selection is essential for implementing a sustainable supply chain
strategy and directly impacts a company’s competitiveness and product quality. Evalu-
ating and selecting suppliers involves assessing multiple criteria, making it a complex
process, particularly when accurate information is limited in real-world scenarios [7].
Supplier evaluation includes identification, performance assessment, prioritization, and
contracting. Various methods can be employed, including Multi-Criteria Decision
Analysis (MCDA) with Analytical Hierarchy Process (AHP) [4], to formalize the deci-
sion-making process and enhance sustainability in supplier selection.

Sustainable supplier selection typically considers four main factors: economic, so-
cial, environmental, and innovation. Economic factors involve assessing cost-effective-
ness and the financial stability of suppliers, while social factors examine labor practices
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such as fair wages and safe working conditions. Environmental factors focus on as-
sessing the impact of suppliers' operations on the environment, ensuring they follow
sustainable practices [8]. Innovation factors evaluate suppliers' capability and commit-
ment to fostering continuous improvement in sustainability practices [9].

This study utilized the AHP method to evaluate suppliers for an artisan chocolate
company in Indonesia, emphasizing key sustainability criteria. By implementing this
approach, the research aims to show how supplier selection can positively impact the
sustainability and performance of the cocoa supply chain, setting a model that enhances
industry standards and the company’s reputation.

2 Methods

This study evaluated five suppliers for an artisan chocolate company in West Java,
known for its nationwide distribution and top sales on Shopee in 2023. The Analytic
Hierarchy Process (AHP) was used to assess suppliers based on sustainability criteria
[4].

1. Hierarchical Structure Formation: Criteria and sub-criteria were determined by
reviewing literature and consulting experts, including owners, operations, pro-
duction, purchasing, and marketing managers. Five suppliers, labeled Supplier
1 to Supplier 5, were identified as potential candidates (Fig. 1).

Suppliert

Fig. 1. Hierarchical structure.
Source: Processed data by the author (2024).

2. Pairwise Comparison: Experts rate the importance of each criterion and sub-
criterion using a scale of 1 to 9, indicating the relative importance of each factor.
These ratings establish weights for each criterion, reflecting their impact on de-
cision-making.

3. Calculation of Priority Weights and Consistency: Eigenvectors (priority values)
were calculated from pairwise comparisons, and consistency was verified with
a Consistency Ratio (CR), which must be below 0.1.

4. Supplier Evaluation: Each supplier was evaluated against the criteria, and the
final score was calculated by combining criterion weights with supplier weights.
The supplier with the highest score was prioritized.

5. Use of Expert Choice Software: Pairwise comparison data were entered into
Expert Choice to efficiently analyze priority weights and check consistency.

6. Decision-making: The supplier with the highest score was selected. A report
documenting the evaluation, analysis, and selection process was prepared to
support informed management decisions.
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3 Results and Discussion

In selecting the best environmentally friendly suppliers for artisan chocolate compa-
nies, each criterion significantly impacts sustainability. Economic factors like price,
quality, capacity, and reliability ensure suppliers can offer competitive prices without
compromising quality and can meet production demands consistently. Price and quality
are essential in supplier selection, while capacity and reliability impact the smooth
functioning of the supply chain [10]. Social factors, such as working conditions, human
rights, and community relations, also play a critical role. Ensuring safe and fair working
environments fulfills a moral responsibility, while strong community relations can en-
hance a company’s reputation and reduce reputational risks or legal penalties associated
with human rights issues [7].

Environmentally, sustainable agricultural practices, waste management, and energy
efficiency are essential concerns. Sustainable farming practices minimize harm to land
and water resources, supporting long-term ecological balance, while effective waste
and energy management reduce the carbon footprint. This holistic approach enables
companies to address environmental and resource sustainability effectively. Further-
more, innovation through product development, technology use, and supplier collabo-
ration increases efficiency and introduces eco-friendly solutions to the supply chain.
Collaborative innovation between companies and suppliers can foster continuous im-
provement in sustainability [11].

These factors form the basis for experts in determining specific criteria, sub-criteria,
and weights when assessing the five potential suppliers. The expert assessments were
largely consistent, showing a shared view on each supplier's performance, and when
combined, provided a reliable scoring outcome (Fig. 2).
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Fig. 2. AHP result.
Source: Author’s work

Sensitivity analysis was conducted to explore how variations in weightings affected
supplier rankings. By fixing the economic criterion weight while adjusting the others,
Supplier 1 emerged as the highest-ranked, excelling across economic, social, environ-
mental, and innovation factors. This result indicates that Supplier 1 is best positioned
to meet the sustainability criteria, making it the preferred choice in alignment with the
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company’s sustainable supply chain goals. The robustness of Supplier 1's ranking
across various scenarios highlights its consistent performance, further validating its se-
lection.

Selecting Supplier 1, which performs well in economic, social, environmental, and
innovation aspects, can improve the artisan chocolate company’s business perfor-
mance, especially in the cocoa downstream sector. This choice supports sustainable
supply chain management by creating shared value and enhancing supply chain inte-
gration [12]. Supplier 1’s commitment to sustainable practices, including environmen-
tally conscious farming, waste management, and energy efficiency, aligns with the
growing market focus on environmental and social standards. Over time, this strategic
approach not only addresses current sustainability concerns but also strengthens com-
petitiveness in a global market increasingly focused on responsible sourcing and sus-
tainability. By prioritizing suppliers that embody these values, the company can further
establish itself as a leader in sustainable practices within the artisan chocolate industry.

Incorporating sustainability into supply chain management ultimately reduces oper-
ational risks, boosts efficiency, and positions the company advantageously. Sustainable
supplier selection not only fulfills immediate operational goals but also offers long-
term benefits, improving both sustainability and overall business performance. This
proactive stance not only meets regulatory, and market demands but also enhances
brand loyalty and customer satisfaction, ensuring the company’s resilience and success
in a rapidly evolving market landscape.

4 Conclusion

Selecting environmentally friendly suppliers is crucial for the sustainability and busi-
ness performance of artisan chocolate companies. Economic factors like price, quality,
and reliability, alongside social and environmental aspects such as sustainable practices
and waste management, significantly impact supplier choice. This study identifies Sup-
plier 1 as the optimal choice, meeting sustainability criteria consistently. Partnering
with Supplier 1 ensures high-quality raw materials, enhances the company’s reputation,
and boosts customer satisfaction. Additionally, sustainable practices reduce operational
risks, improve efficiency, and strengthen competitiveness in a market increasingly con-
cerned with environmental and social responsibility. This research suggests that com-
panies can enhance supply chain sustainability and reputation by choosing environmen-
tally conscious suppliers, reducing risks, and supporting local communities. Future re-
search could explore the long-term effects of sustainable supplier choices, develop
more comprehensive evaluation models, and examine the role of technology in enhanc-
ing supply chain transparency.
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