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Design of Multi-Criteria Decision Framework for Supplier Evaluation 

and Supply Chain Sustainability Risk (SCSR) Management

Abstract

This study aims to design a supplier evaluation framework to proactively manage the supply chain risk 

on three sustainability dimensions: environmental, social, and economic. Over the last few decades, 

multiple studies have focused on supplier evaluations, but very few have addressed them from a 

sustainability perspective in the supply chain. Using responses from the executives of a case company 

that manages a short food supply chain and sources black tea from various suppliers, we developed a 

multi-criteria decision framework to evaluate and analyze suppliers based on their performance against 

supply chain sustainability risks. The framework is operationalized using the Analytical Hierarchy 

Process (AHP) method. Literature reviews and expert opinions were used to identify criteria and sub-

criteria for evaluating three suppliers, representing approximately 70% of the total tea sourced by the 

case company in the UK. The data was collected from the executives working in a tea procurement 

and supply chain division of the chosen company. The responses were processed to rank three leading 

suppliers based on performance in three dimensions of sustainability. The study helped the company 

effectively and efficiently prioritize supply chain sustainability risks in this division. The proposed 

framework provides a powerful tool for making SCSR decisions in similar contexts.

Keywords: Sustainability, Supply Chain, Multi-Criteria Decision, Analytic Hierarchy Process

1. INTRODUCTION

Risk is among the most researched topics in the Supply Chain literature (e.g., Tang, 2006; Wu 

and Blackhurst, 2009). Most of the literature focused on addressing one or more of the operational 

issues, such as demand risk, manufacturing risk, financial risk, macro risk, information risk, and 

transportation risk (Ho et al., 2010). Literature has focused on managing sustainability-related risks 

associated with supplier quality problems, delivery failures, and supplier financial defaults (Manuj and 

Mentzer, 2008). Hoffman et al. (2014) highlighted that literature has largely neglected sustainability 

issues within supply chain risks, aside from a few notable exceptions. Very recently, researchers started 

to point out that the nature of sustainability-related risks is distinctive, and therefore, traditional risk 

management approaches may not be adequate to deal with it (Hoffmann et al., 2014; Giannakis and 

Papadopoulos, 2016; Rafi-Ul-Shan et al., 2018). In addition, common sustainability-related risks such 

as environmental damages during logistics and transportation, boycotts against a company’s products, 

non-compliance with laws, unethical behaviour, social justice risks, business scandals, unethical 
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treatment of animals, environmental malpractice, price fixing, bribery allegations, and fraud, etc. are 

rarely addressed in supply chain risk literature (Anderson, 2005; Hoffmann et al., 2014). It is, therefore, 

important to fully understand the unique nature of sustainability-related supply chain risks to design 

and develop effective risk management practices. Researchers studied sustainable supply chain 

management, focusing on one of a mix of three pillars of sustainability, viz. environmental, social, and 

economic (Khan et al., 2021; Sharma et al., 2020). In recent years, Short Food Supply Chains (SFSCs) 

have received attention from researchers due to local characteristics (Hendry et al., 2019) and 

ecological, environmental, and social dimensions (Enjolras and Aubert, 2018). SFSC can help achieve 

various objectives of the United Nations Agenda for Sustainable Development (Ilieva, 2017; UNIDO 

2020). There are three types of SFSCs (Marsden et al., 2000). First is Direct-to-consumer SFSCs, 

wherein trust and authenticity are ensured via personal interactions because the consumer directly buys 

the product from the producer. Second is Proximate Intermediate SFSCs, wherein local intermediaries 

move products from the local producer to the consumer. Third is Spatially Extended Intermediate 

SFSC, where the producer and the consumer or point of sale are not necessarily local. However, 

information about the producer and the facility is communicated to the consumer. In this study, our 

focus is on the third type of SFSC. Renkema and Hilletofth (2022) suggested that intermediate SFSCs 

can play an important role in creating sustainable food supply chains. They also highlighted a 

significant gap in the literature in this direction. Further, various studies covered the environmental, 

economic, and social impact of SFSC but did not investigate it through empirical research (Doernberg 

et al., 2022). There are a few empirical studies, but they either focused on the specific type of SFSC 

or one of the dimensions of sustainability and lack the integration of all the dimensions together 

(Michel-Villareal et al., 2019; Luo et al., 2022 -Table 8: Cluster 6). For example, according to Krishnan 

et al. (2020), the food supply chain must be redesigned to improve environmental sustainability. 

Sellitto et al. (2018) suggested shortening the food supply chain to improve the quality and traceability 

of products. The environmental dimension is studied extensively compared to social and economic 

dimensions, neglecting the social dimension that covers the safety of workers, labour rights, personal 

welfare, etc. (Luo et al. 2022). The study of Michel-Villarreal (2023) calls for more case studies to 

develop an understanding of the interaction between sustainability and resilient SFSCs. Using semi-

structured interviews, Michel-Villarreal (2023) found that sustainability can positively enhance the 

resilience of SFSC and vice versa. During disruptions like COVID-19, supply chain resiliency 

determines its capacity to sustain its performance on the three dimensions of sustainability (Negri et 

al., 2021). Sustainability was the enabler of resilience in food supply chains during COVID-19 

(Kazancoglu et al., 2021). 
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This study aims to design a supplier evaluation framework to proactively manage the supply 

chain risk pertaining to sustainability across its environmental, social, and economic dimensions. 

Workshops and discussions were conducted with the executives of a case company that manages an 

intermediate short food supply chain. The framework can be used to describe and explain “how” any 

buying firm can design and implement a proactive decision-making framework to manage 

sustainability-related supply chain risk. The buying firm (or Focal organization), especially from 

Western countries, faces substantial stakeholder pressure to ensure sustainability across its supply 

chain (Busse et al., 2017). They risk reputational loss, adverse publicity, and investment loss if found 

to be associated with a supplier not following sustainable practices (Bregman et al., 2015). The buying 

firm is supposed to take ownership beyond its operations and include tier-I (Foerstl et al., 2010) and 

tier-II suppliers (Hartman and Moeller, 2014). The stakeholders expect them to monitor and manage 

these suppliers through various influencing strategies and governance mechanisms (Jeppesen and 

Hansen, 2004; Welford and Frost, 2006; Kortelainen, 2008). They are also expected to go beyond 

supplier self-declaration and encompass effective identification, assessment, and monitoring measures 

(Green et al., 1996; Jiang, 2009). Buying firms are over-exposed to sustainable supply chain risk in 

today’s global sourcing era with ubiquitous information availability (Busse, 2016). Thus, non-

compliance to sustainability poses a risk to buying firms, referred to here as SCSR, and is defined as 

“a condition or a potentially occurring event” residing “within a focal firm’s supply chain” which can 

“provoke harmful stakeholder reaction” (Hofmann et al., 2014, p. 168). Although many companies 

appear to have recognised the importance of SCSR, managing the issue can be very difficult. Even in 

simple dyadic buyer-supplier relations, a buying firm does not have complete knowledge about its 

suppliers (Busse et al., 2017). Global supply chains are complex entities, and buying firms are often 

unaware of sustainability misconduct by their Tier-I or Tier-II suppliers in this complex network 

(Meinlschmidt et al., 2016). In order to avoid reputation and financial losses, the buying firms have to 

proactively manage sustainable supply chain risks (Hutchins and Sutherland, 2008). Therefore, these 

risks emphasize the need for companies to adopt and develop sustainable supply chain management 

approaches to minimize brand and financial damage (Hutchins and Sutherland, 2008). This study tries 

to operationalize the following questions using a problem faced by a case company managing a short 

food supply chain.

1. What are the most important and applicable SCSR evaluation criteria under the three 

dimensions of sustainability, viz. environmental, social, and economic?

2. How can a buying firm select relevant SCSR evaluation criteria?
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3. How can a buying firm rank suppliers using selected SCSR evaluation criteria and a multi-

criteria decision framework?

To address the research questions, a comprehensive review was conducted to identify the 

sustainability-related supply chain risk evaluation criteria from the literature. We then adopted a case-

study approach, where we collected data from senior executives in a Tea procurement and supply 

company based in the UK to identify the sustainability-related supply chain risk evaluation criteria. 

Through a real case problem from a single company, this study uses a common research strategy 

(Ghauri and Gronhaug, 2002) in the business discipline. A common research strategy is defined as “a 

strategy for doing research which involves an empirical investigation of a particular contemporary 

phenomenon into its real-life context” (Robson, 1993: p52). The case study technique has a unique 

benefit in scenarios with a “how,” “which,” and “what” inquiry (Yin, 2014). The case study approach 

is also relevant when researchers respond to descriptive or explanatory questions. We analysed the 

data using AHP (a multi-criteria decision-making method) to prioritize the risks and rank key suppliers.

This research makes three main contributions to the literature. The first is identifying the 

criteria that can be used in the decision-making process considering SCSR and the design of the 

MCDM framework. The second contribution consists of applying the proposed framework, in 

combination with experts’ opinions within a case company, and assessing key suppliers. Finally, the 

proposed study reinforces the literature on MCDM application, providing a tool to make more accurate 

decisions while considering SCSR and risk management, fostering sustainable development.

The following section (Section 2) discusses the relevant literature to identify criteria and sub-

criteria for supplier evaluation. Details of the case company are provided in Section 3. The details 

related to the operationalization of the supplier evaluation in the case company are provided in Section 

4. Section 5 discusses the results and their implications. Section 6 covers the limitations of the study 

and future research directions. Section 7 concludes the paper.

2. LITERATURE REVIEW

Risks in the supply chain have been investigated in various contexts (e.g., Hallikas et al., 2002; 

Tang, 2006; Wu and Blackhurst, 2009). Ho et al. (2010) identified seven categories of supply chain 

risks from the literature. They found that supply risk is the most widely studied risk type, followed by 

demand risk, manufacturing risk, financial risk, macro risk, information risk, and transportation risk. 

These events causing supply risk can originate within a company, such as workforce strikes, equipment 

breakdowns, or facility fires. They may also originate outside the company, such as natural disasters, 
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political crises, or supply shortages (Shrivastava et al., 1988). It is true that as the dependency of 

companies increases on external entities, risk type and its magnitude also depend on the functioning 

of external entities and their environment (Pfeffer and Salancik, 1978).  Hoffmann et al. (2014) and 

Rafi-Ul-Shan et al. (2018) argue that the nature of sustainability-related risks is distinctive; therefore, 

traditional risk management approaches may not be adequate to deal with them.

Sustainable Supply Chain Management (SSCM) reduces exposure to certain types of risks and 

improves company performance (Mani et al., 2018). ‘Our Common Future’ (WCED, 1987), or the 

‘Brundtland Report,’ as commonly known, marked a significant shift to connect environmental, social, 

and economic policy goals. Many scholars refer to the keyword ‘sustainability’ and draw upon the 

definition of sustainable development provided by the Brundtland Report, which is “Development that 

meets the needs of the present without compromising the ability of future generations to meet their 

own needs” (WCED, 1987, p. 40). Although the studies on SSCM focus on the three dimensions of 

sustainability – economic, environmental, and social, the social aspect is not given adequate attention 

because of the complex human issues involved (Seuring and Muller, 2008; Luo et al., 2022). 

The social and environmental criteria within SSCM are often embraced to tackle other and 

related risks in the supply chain, such as human rights abuse or pollution litigation and its subsequent 

reputational damage (Roehrich et al., 2014). The topic of SSCM is increasingly linked to supply chain 

risk management (SCRM) (da Silva et al., 2020). This is also evident from early remarks made by 

Matten (1995) in his work on environmental risk management in business and the work of Teusher et 

al. (2006), which examined social risk management in the soybean supply chain. However, much of 

the work in SCRM has focused on managing risks associated with supplier quality problems, delivery 

failures, and supplier financial defaults (Manuj and Mentzer, 2008). 

Hoffman et al. (2014) highlighted that other than a few notable exceptions, the discussion of 

SCRM has largely neglected sustainability issues within supply chain operations. They identify that 

current supply chain risk management frameworks do not provide insight into how sustainability issues 

materialise as risks. In addition, the framework also fails to delineate specific risk management 

approaches with identification and assessment focussing on operational and financial criteria. 

Anderson (2005) and Anderson and Anderson (2009) provided seminal articles advocating that any 

risk management strategy should incorporate sustainability-related risks. However, their work focused 

on minimizing the adverse effects of poor performance of sustainable practices purely from a financial 

perspective. Companies may experience severe losses from social, ecological, or ethical problems that 

exist in their supply chain, as was evident from a recent case of British Retailer Boohoo when 

allegations of long hours and low wages in their supply chain sparked a £1bn hit to its share price 

(Sillars, 2021). A more prominent example is Apple, a revered supply chain master, which has also 
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suffered because of poor sustainability standards in its supply chain. Considering supply chain 

accolades, such examples underscore that traditional risk management approaches fail to effectively 

address and tackle sustainability issues in supply chains (Hoffman et al., 2014). Therefore, it is 

important to understand the unique nature of SCSR and the associated typical risks to design and 

develop effective management practices to manage these risks.

 Hoffmann et al. (2014) proposed a four-stage process of SCSR management starting with a 

negative sustainability-related condition or event within the upstream supply chain, followed by the 

development of awareness among stakeholders, stakeholders ascribing to the buying firm enough 

responsibility to prevent such events or conditions, and stakeholders decide to take punitive action. It 

is more likely for an SCSR to materialise and become prominent when communicated by sources such 

as the media or NGOs (Busse et al., 2016a). For the first stage, Hofmann et al. (2014) consider various 

conditions related to negative sustainability, viz. “(i) social issues (relating to working conditions and 

compensation); (ii) ecological issues (input-related aspects, such as energy consumption, or resource 

utilization, as well as production output-related aspects, such as emissions and recycling) and (iii) 

ethical business conduct issues (corruption and business connections to dubious individuals or firms)” 

(p. 168). They also highlighted a series of business scandals related to social-risk events such as 

child/forced labor, animal cruelty, environmental malpractice, price fixing, bribery allegations, and 

fraud. Giannakis and Papadopoulos (2016) distinguish between typical supply chain risks and those 

specifically related to sustainability. They additionally separated the sustainability risks into two main 

categories: endogenous risks caused by the company’s activities and exogenous risks brought about 

by a company’s interaction with its external environment. They elaborate that these sustainability-

related risks consider consequences on the natural ecosystem, corporate reputation, financial exposure, 

and compliance with laws rather than disruptions in the supply chain operations. They also explained 

that a distinctive characteristic of these types of risks is that they may damage companies without 

causing (or the cause of) any significant disruption in the operation.

A few research studies have also drawn the essence from the report by the United Nations 

Global Compact and BSR (2010) that outlined common sustainability-related risks, viz. greenhouse 

gas emissions, natural disasters, accidents, energy consumption, packaging waste, and environmental 

damages during logistics and transportation. Anderson (2005) highlighted other “sustainability” risks, 

including boycotts against a company’s products, non-compliance with laws or unethical behavior, 

social justice risks arising from unfair employment and working practices, and increases in 

commodities and energy prices due to fuel shortage. Researchers have pointed out that stakeholders 

hold buying firms accountable as they possess gatekeeper instruments (i.e., supplier codes of conduct, 

contracts) and processes (i.e., supplier selection, evaluation, development) to influence their suppliers’ 
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behaviour (Klassen and Vereecke, 2012; Busse et al., 2016b).  da Silva et al. (2020) undertook an 

extensive literature review concerning risk management and sustainability and identified three primary 

topics: supplier selection, supplier development, and supplier evaluation for sustainability-related 

supplier risk management (SSRM). Similarly, Sawik (2013) concluded that supplier selection, 

development, and evaluation are essential in designing effective risk mitigation strategies. 

Hoffman et al. (2014) claim that although sustainability-related risks are easy to identify, an 

initial assessment of their impact on corporate performance is a complex process because assigning a 

monetary value to human capital, the environment, and corporate reputation is difficult. Considering 

this, Rao and Goldsby (2009) suggest inductive methods that use expert opinions, which is a more 

appropriate technique than operational or financial performance. However, sustainability-related risk 

treatment focuses on eliminating the negative consequences to a company’s brand, image, or 

shareholder value (Anderson, 2005). For instance, in the typical risk management framework, risk can 

be managed in four different ways, viz. avoid (e.g., drop or not select suppliers), control (prevent risk 

through reduction of the probability of a risk occurring, e.g., supplier development program), share 

(risk pooling with suppliers, e.g., multilateral supply chain agreement) and retain (acceptance of the 

potential damage that will be incurred by risk event, in cases where the actual cost of treatment would 

be higher than damage) (Giannakis and Papadopoulos, 2016). The first three treatments are acceptable 

considering SCSR. However, it is possible that the last mitigation option, “retain,” may not be 

acceptable for certain types of risks, like risks related to child labour, even if the cost of risk mitigation 

is too high.  

Using the supply chain risk management framework of Ritchie and Brindley (2007), Foerstl et 

al. (2010) integrated the established approaches to SCRM, with particular attention to SCSR. Similarly, 

Hofmann et al. (2014) and da Silva et al. (2020) focused on stakeholders and the role they play when 

identifying and assessing the risk (i.e., the initial two phases). To identify, assess, and manage SCSR, 

companies must recognise stakeholders’ differing perspectives, values, and expectations (Wu et al., 

2014). It is challenging for the buying firm to address all the issues related to sustainability because 

firms often have to manage large portfolios of suppliers spread around the globe (Bode and Wagner, 

2015). Therefore, prioritizing SCSR in this context is paramount for the buying firm to constrain 

excessive complexity. Busse et al. (2017) offer guidance for identifying SCSR priorities with a 

procedural model. Their idea behind the procedural model is to identify SCSR through iterative supply 

chain processes and stakeholder analysis to reduce the complexity associated with numerous 

stakeholders.

A starting step in the prioritization of SCSR is to determine the scope of the supply chain, 

followed by identifying which stakeholders should be given consideration. After that, specific criteria 
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needed to be identified to mitigate SCSR. Busse et al. (2017) suggest that pragmatic assumptions need 

to be made about those supply chain stages that need to be considered as potential sources of SCSR. 

After determining the scope of the supply chain, stakeholder analysis is required. The buying company 

might have many stakeholders, so it is necessary to prioritize the stakeholders (Gualandris et al., 2015). 

Stakeholder theory views the company as an enterprise from which numerous participants with 

different interests obtain benefits (Hoffman et al., 2014). Commonly cited stakeholder groups include 

owners, managers, employees, suppliers, customers, competitors, local communities, activist groups, 

the media, governmental actors, and the planet’s environment (Donaldson and Preston, 1995). Busse 

et al. (2017) expanded and proposed a differentiation between two critical types of stakeholders that 

should be considered together. The authors label them “deprived” and “advocating” stakeholders. The 

notion of “deprived stakeholders” is used to refer to powerless stakeholders with urgent and legitimate 

claims within the supply chain, such as a case of child labor. The term “advocating stakeholders” refers 

to the influential stakeholders who do not possess any urgent or legitimate claims of their own and 

whose position is only adjacent to the supply chain, such as NGOs and media, but use their power to 

support them and have their claims considered. These claims may trigger punishing reactions from 

reciprocal and dominant stakeholders such as consumers. Busse et al. (2017) believe that focusing on 

deprived stakeholders is the first step in stakeholder analysis because the buying company is often 

deemed responsible for any wrongdoing by deprived stakeholders.

Research has found that firms also leverage the expertise and skills of stakeholders, resulting 

in informed managerial decision-making (Roloff, 2008; Sarkis et al., 2011). Wong et al. (2015) argued 

that the feedback from stakeholders is critical because sometimes they know more about the 

environmental problems facing part of the supply chains than the focal firm. Stakeholders can aid and 

develop policies, engage in evaluation and monitoring, and identify potential improvements regarding 

sustainability. In the context of SCSR, leading companies proactively search for valuable information 

that helps them identify their SCSR by constantly scanning the environment or by conducting regular 

stakeholder consultations and round-table discussions (Foerstl et al., 2010; Meinlshmidt et al., 2016). 

Companies must be responsive to changes in regulations and stakeholder demands to identify 

sustainability risks and adapt risk assessments to the resulting risk management responses. Researchers 

believe that considering stakeholders’ perceptions may demand more proactive anticipation of risks 

based on social psychology and not merely mathematical rationalism (da Silva et al., 2020). Within 

decision theory, considering psychological bias alongside rational analysis is referred to by French et 

al. (2009) as prescriptive decision modeling. SCSR is important for companies, and prior SCSR 

research mostly ignored stakeholders as valuable resources for SCSR identification (Busse et al., 

2017). Our study embraces stakeholder involvement as critical to the management of SCSR.
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After completing these three steps (determining the scope of the supply chain, identifying 

which stakeholders should be considered, and identifying specific criteria applicable in mitigating 

SCSR), suppliers needed to be evaluated using the identified criteria and/or sub-criteria. da Silva et al. 

(2020) undertook an extensive literature review concerning risk management and sustainability. They 

identified three major activities, viz. supplier selection, supplier development, and supplier evaluation 

for sustainability-related supplier risk management. da Silva et al. (2020) further explained that 

supplier evaluation involves rating suppliers' compliance, while supplier selection involves screening 

suppliers. In addition, supplier development activity needed to be initiated if there were compliance 

issues with a few/all suppliers. The objectives of evaluating and ranking suppliers are articulated well 

by Govindan et al. (2018) which are as follows.

• Assess supplier’s performance to reward suppliers who meet expectations with ongoing and 

future supply relationships.

• Provide accurate feedback to suppliers to identify their strengths and weaknesses, which can 

be used as an effective and continuous improvement tool.

• Providing feedback to suppliers from all aspects and specific action could be taken to identify 

the performance weaknesses.

• To identify weak suppliers for further development.

The quality of the supplier evaluation process depends on selecting the appropriate criteria 

(Rezaei et al., 2016). Ho et al. (2010) undertook a literature review on 78 articles between 2000 and 

2008 and identified frequently used criteria like quality, delivery, price/cost, manufacturing capability, 

service, management, technology research and development, finance, flexibility, reputation, 

relationship, risk, and safety and environment. Researchers and practitioners have extended the list 

further in recent years by including criteria reflecting sustainability, green practices, and risk (Kara & 

Firat, 2018). 

In particular to the short food supply chain, Enjolras and Aubert (2018) investigated 

interactions between SFSCs and ecological, environmental, and social dimensions of sustainable 

development in French fruit production. They estimated a simultaneous equations model using three 

different composite indicators for each dimension and evaluated the degree of sustainability at the farm 

level. They found that the conflict between economic sustainability and environmental and social 

sustainability challenges supply chain design in the agriculture sector. According to Renkema and 

Hilletofth (2022), the main idea of SFSC is to have the closest relationship between producer and 

consumer. Conversely, SFSCs are different from conventional agri-food systems in the supply of 
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organic and local food, small-scale production, and social and spatial information (Thome et al., 2021). 

According to Sellitto et al. (2018), there are nine critical success factors that characterize SFSC. They 

are 1) origin identification of products; 2) food safety and traceability; 3) organic production; 4) 

environmentally friendly operations; 5) cultural heritage; 6) specificity of territorial brands; 7) 

consumer health; and 8) local work, co-operation, and pride; 9) direct and ethical relationships between 

producers and consumers. 

To improve the sustainability aspect of the food supply chain, SFSC is emerging as a better 

alternative to the industrialized agri-food supply systems (Wang et al., 2022). Studies explored the 

relationship between SFSCs and sustainability, but mainly on the theoretical front and lack empirical 

investigations. In addition to the traditional three dimensions of sustainability, Wang et al. (2022) 

considered two additional dimensions, viz. governance and culture, while exploring sustainability in 

the food supply chain systems. 

Researchers carefully recognized sustainability's economic, environmental, and social 

dimensions while evaluating suppliers (Wetzstein et al., 2016; Govindan et al., 2018). The current 

research cross-referenced the factors from the academic literature against SEDEX (a leading 

commercial supply chain sustainability management agency that the case company has recently 

engaged to help progress its SCRM). The results confirmed that the main factors in the academic 

literature correspond with those currently being used in practice. In line with the work of Giannakis 

and Papadopoulos (2016), the objective of this research is not to give an exhaustive list of 

sustainability-related risks. However, it provides a breadth of sustainability-related issues that must be 

considered for managing supply chain sustainability risks. Additionally, in line with the work of Busse 

et al. (2017), although sustainability performance levels and expectations vary substantially around the 

globe (e.g., concerning the question of which level of resource scarcity or which frequency of 

operational hazards is socially acceptable or not), the points listed in Table 1 represents the most widely 

accepted sustainability-related issues. From the literature (Giannakis and Papadopoulos, 2016; 

Anderson, 2005; Hoffman et al., 2014; Busse et al., 2017; United and BSR, 2010; SEDEX, 2021), our 

research has compiled a list of possible risks associated with SCSR under the three main categories 

which are given in Table 1. 

After identifying the criteria for supplier evaluation, any MCDM method can be used to 

evaluate the suppliers based on these criteria. MCDM methods are suitable for evaluating discrete 

alternatives based on qualitative and quantity criteria and using the decision maker's expertise. Dickson 

(1966), in his seminal work, recognises the suitability of MCDM methodologies in addressing supplier 

evaluation problems. The MCDM methodologies assist in making optimal decisions and satisfying 

predefined criteria (Azadfallah, 2017). The literature is filled with the usage of a combination of 
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various MCDM methods in supplier evaluation and selection (Kara and Firat, 2018) like Analytical 

Hierarchy Process (AHP), Analytic Network Process (ANP), Data Envelopment Analysis (DEA), 

Technique for Order Performance by Similarity to Ideal Solution (TOPSIS), Mathematical 

Programming Models such as linear programming, integer programming, multi-objective 

programming and goal programming, Neutral Network (NN) and Fuzzy Logic. All methodologies 

differ in their axiomatic foundations and can be applied in different contexts. Sonmez (2006) examined 

different decision-making methods and identified the AHP method as one of the most used methods 

for the supplier evaluation problem. Similarly, Yahya and Kingsman (1999) found that the AHP 

method is more practical and flexible than any other method for solving complex decision-making 

problems. AHP was proposed by Saaty (1980). AHP helps to simplify a complex problem by dividing 

it into a multilevel structure. The method allows factors/variables to be weighted in terms of 

importance, and several studies have used AHP to produce robust results in different applications for 

the prioritization of factors/criteria and risk (Khan et al., 2018). Mangla et al. (2015) applied AHP to 

prioritise the green supply management risks. Mani and Sharma (2014) successfully applied AHP to 

prioritise social sustainability criteria for selecting the best supplier. These studies provide sufficient 

details on how the AHP method is employed in supplier evaluation and rank order. AHP simplifies the 

complex multi-criteria problem into a hierarchical structure with multiple levels (Cebi and Bayrakar, 

2003). There are many MCDM methods that can be used to evaluate suppliers on given criteria. 

However, these MCDM methods are either complex or iterative in terms of expert preference 

elicitation (Dhurkari, 2022). Contrary to this, the AHP method is simple to understand and easy to use. 

As most of the criteria are qualitative in our case, without specific performance measures of suppliers 

on those criteria, the AHP method is suitable to gauge experts' opinions and preferences. The pairwise 

comparisons of the AHP method foster credibility in the prioritisation process. As AHP is a popular 

MCDM method, we are not going to discuss the details and operationalisation of AHP in solving an 

MCDM problem. 

=======INSERT TABLE 1 HERE=======

3. THE CASE COMPANY – DINGDONG INC

Dingdong Inc. (the name has been disguised for privacy reasons) is a UK-based family business 

procuring, manufacturing, supplying, and retailing tea and associated products. The company retails 

tea to over 250,000 customers through its brand via a unique direct-to-consumer doorstep model. The 

business also has long-term supply relationships with some of the UK’s leading supermarkets for their 

label tea products. Dingdong has built a strong reputation on quality and trust. The tea they source is 

of the highest quality, allowing them to retain major customers over long periods. However, as with 
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many other industries, increasing awareness of environmental protection and increasing attention to 

social problems requires Dingdong to closely consider these aspects along with the typical economic 

factors while evaluating suppliers and managing the associated risks. 

This requirement is compounded for Dingdong because a few suppliers control the 

geographical origins of producing certain tea leaves, which are critical to Dingdong's unique quality 

and flavor profile. Therefore, dropping suppliers and looking elsewhere is not always possible (or is 

only considered a last resort). At the same time, there is a need to focus on sustainability-related risks 

because of stakeholders' growing awareness and expectations. Kara and Firat (2018) showed that 

increasing awareness about sustainability and rising risk exposure levels drive companies to consider 

risk factors and the three pillars of sustainability in their supplier evaluation process. Similarly, 

Dingdong must thoroughly evaluate its suppliers on sustainability-related risk criteria. Dingdong is 

facing the serious question of “How Should Dingdong Design and Implement a Supplier Evaluation 

Framework to Manage Supply Chain Sustainability-related Risks?”. AHP is a suitable method for 

Dingdong to evaluate suppliers. Supplier evaluation using AHP will likely help Dingdong proactively 

manage sustainability-related risks and reduce the chances of irresponsible supplier behavior being 

projected onto them and the negative consequences. Applicable criteria for evaluating Dingdong’s 

suppliers can be identified in Table 1. 

Finally, we would like to highlight that some studies in this field have used the AHP and Delphi 

methods to identify the criteria and sub-criteria. Our study relied on workshops and experts' consensus 

when analysing and identifying relevant criteria and sub-criteria. The Delphi method is often used to 

obtain expert opinion by repeating steps until there is a consensus (Mitchell, 1991). The Delphi method 

overcomes the potential disadvantage of an outspoken person or collective group thinking dominating 

the outcome by allowing experts to respond anonymously (Kim et al., 2013). In contrast, in our study, 

experts met in one place to reach a consensus. The detailed operationalization of the AHP method for 

the supplier evaluation of Dingdong is provided in the next section.

4. SUPPLIER EVALUATION AT DINGDONG USING AHP

We used a mixed research method (a combination of qualitative and quantitative methods). 

The qualitative method explored SCSR and Dingdong’s problems and context. This was administered 

using semi-structured interviews and workshops, which led to the design of the decision hierarchy. 

The quantitative method was administered through a questionnaire to elicit preference using the 

decision hierarchy and the AHP method. 

This research draws upon the work of Busse et al. (2017), which involved mapping the supply 

chain and analyzing the stakeholders to prioritize and constrain excessive complexity. In this step, an 
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interview with Dingdong's Chief Operating Officer (COO) was conducted to understand if any stages 

of the supply chain needed to be considered as potential sources of SCSR and which stakeholders 

should be identified considering SCSR and potential damage. The literature review established the 

unique nature of these risks and appropriate management. 

According to Kara and Firat (2018), studies in the literature either use a single decision maker 

or multiple decision makers for the supplier evaluation problem. The COO of Dingdong selected three 

other experts from the procurement and sustainability departments. Four decision-makers (one souring 

assurance and sustainability manager and two tea-buying managers) were finally selected to prioritize 

the elements of the decision hierarchy.

The first step in supplier evaluation is identifying and establishing the criteria (Farzad et al., 

2008). Using Table 1, a list of widely used criteria for SCSR was prepared. Next, all potential risks in 

the context of Dingdong's supply chain system were discussed. Multiple actors from within Dingdong 

were carefully chosen to obtain an in-depth perspective on the subject. We used systematic sampling 

because it is important to identify and select individuals based on their roles, positions, or profiles. A 

group of experts from Dingdong were invited to a workshop. The list of SCSRs were presented, and 

experts were requested to discuss and consider these risks in the context of Dingdong's supply chain 

system. The workshop was conducted with four experts. Initially, the experts were asked to rate each 

criterion using the four-point scale of “Not important (1 to 3)”, “Some-what important (4 to 5)”, 

“Important (6 to 7)”, and “Very important (8 to 9)” (Farzad et al., 2008). The goal of the process was 

to establish the final list of important SCSR criteria that can be used in the AHP framework and 

analysis. Figure 1 shows the results of this exercise.

After that, experts were given practice sessions to consider and determine the priority weight 

of each criterion using the pair-wise comparison of AHP. The participants were asked to define their 

preferences on the relative importance of different criteria and sub-criteria. Moreover, the 

questionnaire and workshop questions highlighted the primary purpose of the current study and an 

example to explain how to answer the survey questions, as recommended by Rattray and Jones (2007) 

and Finset et al. (2002).

After the initial round of interviews and workshops, a decision hierarchy was constructed 

comprising the goal, criteria, sub-criteria, and alternatives. In the case of Dingdong, the goal is to 

evaluate the risk exposure of the key suppliers, considering SCSR, and rank-order the suppliers 

based on their risk exposure. As identified in Section 2, the criteria for evaluation can be broadly 

divided into three, viz. environmental, social, and economic/financial, thus covering the three main 

pillars of sustainability. The alternatives (suppliers) are placed at the lowest level of the hierarchy. 

=======INSERT FIGURE 1 HERE=======
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Dingdong retails and supplies several major supermarkets with blended black tea, covering a 

significant business. The application context matches the ideal context conceived theoretically because 

stakeholders, such as consumers, first scrutinize food and agriculture supply chains for sustainability 

and react very sensitively to grievances (Beske et al., 2014). Second, the major supermarkets, 

particularly one key partner, have recently emphasised supply chain visibility as a major concern. The 

problem of low visibility is common in retail (Barrat and Oke, 2007). Intermediary supply chain steps, 

such as import, trade, or wholesale, were neglected in the SCSR screening when it became evident that 

they presumably did not involve deprived stakeholders. Since the case company is managing a short 

food supply chain, packaging or labelling materials were excluded as any sustainability-related issues 

concerning these products would unlikely be attributed to Dingdong, given that the production of such 

products is primarily out of their control and simultaneously used by many other companies. 

During the stakeholder analysis, the COO confirmed one current scenario where they have 

significant pressure from a powerful stakeholder (a major customer) who, in turn, was reacting to the 

pressures of another powerful stakeholder (consumers). These consumers were reacting to a newspaper 

article about serious human rights abuses at a major supplier of black tea in Malawi. This scenario 

follows the theory of Busse et al. (2017) when a “deprived” stakeholder (tea farmers in Malawi) has 

their claims communicated by an “advocating” stakeholder (media), triggering a reaction from 

“dominant” stakeholders (major customers/consumers). The dominant stakeholder reaction was 

initially to boycott supply from the origin until the matter was resolved, which is not an uncommon 

response (Beske et al., 2014). Given the relevance of this scenario, it was decided to use the specific 

dominant stakeholder as the major customer for this research, considering several relevant factors 

discovered. In addition to the factors described above, this major customer business partnership with 

Dingdong equated to approximately 33% of total KG tea production and 28% of revenue within the 

tea packing division, representing a critical and strategic partnership. They were also the largest and 

longest-serving customer with more than 30 years of association. The customer also represents a 

typical supply relationship, providing black tea to core supermarkets. Therefore, the supply origins 

and, thus, the suppliers under assessment are also supplying to other business units of Dingdong. In 

addition, this point is further enhanced when the COO explains another critical reason. This customer 

is seen as an industry leader concerning sustainability across the business. Therefore, if Dingdong can 

align itself with the “best in class” within the industry, its confidence will be boosted as it will exceed 

the other customers' expectations and gain a competitive advantage. This customer’s total tea volume 

in 2020 was 1.5m KG. Figure 2 shows the share of different origins in total tea production. Almost 

90% of tea is sourced from three key origins: Kenya, Assam (India), and Malawi. Almost 86% of the 

tea business's revenue is connected with suppliers from these three origins (Figure 2).  In addition, 
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these three origins also represent approximately 70% of Dingdong's total KG tea production for all 

customers, including Dingdong's brand. Therefore, it is an area that requires attention. The other 

origins were intentionally discarded because they represent only 10% (approximately) of the remaining 

tea sourcing. However, Kenya, Assam, and Malawi are key to the core black tea ranges, which have 

derived quality profiles in tea taste for Dingdong for decades. The supply of tea from these origins is 

largely controlled by three suppliers, one in each origin. It is critical to manage these relationships to 

ensure continuity of supply. These countries are also developing countries with many sustainability 

issues. All three regions rank low within the UN Human Development Index 2019, a statistical 

composite index of life expectancy, education, and per capita income. Among 189 countries, the rank 

of these three countries is Kenya - 143, India - 131, and Malawi -174 (United Nations HDI, 2021).

=======INSERT FIGURE 2 HERE=======

Initially, a list of 32 sub-criteria was presented to the experts during the first workshop for 

consideration and discussion. The results of the first workshop and survey with the four experts 

resulted in the shortlisting of 16 sub-criteria. Six sub-criteria were placed under environmental, six 

under social, and four under economic criteria. We have grouped these 32 criteria based on overall 

importance defined by the experts (scores 7+ are better). After determining the sub-criteria and the 

alternatives (three suppliers: Kenya, Malawi, and Assam), we devised the decision hierarchy provided 

in Figure 3. The reference list for sub-criteria is provided in Table 2.

After developing the decision hierarchy, the second workshop was scheduled, during which 

the AHP model and pairwise comparison were explained to the four experts. The experts were then 

asked to complete the pairwise questionnaire by reaching a consensus and using the ratio scale of 1 to 

9. In the first step, experts compared the three criteria in a pair-wise manner, viz. Environmental, 

Social, and Economic. The normalised principal Eigenvector of the pair-wise comparison matrix 

resulted in the priority for each of the criteria, which are Environmental (0.429), Social (0.429), and 

Economic (0.143). The second step was to compare the sub-criteria pairwise under each main criterion. 

The normalised principal Eigen-vector for the paired comparisons between various sub-criteria listed 

in different criteria is provided in Tables 3, 4, and 5. 

=======INSERT FIGURE 3 HERE=======

=======INSERT TABLE 2 HERE=======

=======INSERT TABLE 3 HERE=======

=======INSERT TABLE 4 HERE=======

=======INSERT TABLE 5 HERE=======
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After finding the local weights of each criterion and sub-criteria, the global weights of each 

sub-criteria are computed by multiplying the local weight of the sub-criteria with the local weight of 

the respective criteria. The multiplication gives the global weight of each sub-criteria (Table 6). The 

importance given to human rights (0.161) sub-criteria is highest, followed by water scarcity (0.153), 

child/forced labor (0.188), and heatwaves/droughts (0.118). 

After that, a third workshop was conducted to elicit the experts' preferences on different 

alternatives concerning each of the 16 sub-criteria, separately and independently. In this step, suppliers 

were assessed using the AHP pairwise comparison with respect to each of the 16 sub-criteria, resulting 

in local priorities of alternatives with respect to each of the 16 sub-criteria. The sum-product of local 

priorities of alternatives with the global priorities of sub-criteria (Table 6) gives global priorities of 

alternatives (Table 7). The actual names of the suppliers are disguised in this paper in order to maintain 

confidentiality.

=======INSERT TABLE 6 HERE=======

=======INSERT TABLE 7 HERE=======

During the workshop, one of the authors was present to guide the participants on the preference 

elicitation process and how to control the inconsistency in preference structures. The final priorities of 

alternatives (Table 7) outrank supplier A, followed by suppliers B and C. Supplier A carries the least 

risk among the three suppliers, considering all SCSR. Figure 4 provides the suppliers' scores against 

all SCSR sub-criteria on a plotted graph, indicating the strengths and weaknesses of suppliers across 

different sub-criteria. If we analyze the performance of suppliers independently in three sets of sub-

criteria, the results are different. Tables 8, 9, and 10 provide the performance of suppliers on each 

front, viz. Environmental, Social, and Economic respectively.  From an environmental perspective, 

Supplier B is the best performing (0.228), but when we consider the social perspective, Supplier B is 

the weakest (0.072). This relationship is mirrored by Supplier A, which performs best (0.208) from a 

social perspective but is poor (0.096) from an environmental perspective (Figure 5). Considering these 

criteria separately, the rank order is (B, C, A) on the environmental front, (A, C, B) on the social front, 

and (A, B, C) on the economic front (Table 11). The rank order is (A, B, C) when all the criteria are 

considered together. 

=======INSERT FIGURE 4 HERE=======

=======INSERT TABLE 8 HERE=======

=======INSERT TABLE 9 HERE=======

=======INSERT TABLE 10 HERE=======

=======INSERT TABLE 11 HERE=======

=======INSERT FIGURE 5 HERE=======
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5. DISCUSSION AND IMPLICATIONS

This study tried to identify important criteria and sub-criteria for evaluating suppliers along the 

three dimensions of sustainability. This study also demonstrated the application of the AHP method in 

a specific case of a company (Dingdong, UK) that was facing difficulty in ranking the suppliers on 

various factors associated with sustainability. It is observed that the AHP method effectively addresses 

Dingdong’s problems by clearly determining priority weights and ranking the key suppliers against 

SCSR. It is also observed that although Supplier A is the overall top-ranked supplier, it performs 

poorest on the environmental front in isolation with a score of (0.0962) vs Supplier B (0.2281) and 

Supplier C (0.1407). Similarly, Supplier B ranked second in the overall assessment but performed 

better than others on the environmental front. Further, supplier B (0.0724) is the lowest-scoring 

supplier in terms of social risks compared to Supplier A (0.2083) and Supplier C (0.1483). With the 

help of this information, Dingdong can be proactive in managing certain aspects of sustainability risks. 

For example, Supplier B should receive more attention on social risk than the other two suppliers. If 

required, the supplier can also be re-assessed on specific indicators to adjust to the dynamic 

environment in which businesses operate. 

Further, the results of the supplier evaluation indicate that Dingdong’s Indian supplier is ranked 

lowest in terms of SCSR. The COO also initially raised concerns about their inability to influence 

Dingdong’s Indian suppliers on sustainability. Indeed, sustainability performance and expectations 

vary substantially around the globe (Busse et al., 2017). During the second workshop, a few experts 

also raised concerns over the differences between the supplier’s expectations about their local market 

and those of entities based in the export market. This is important because approximately 90% of tea 

produced in supplier markets is consumed locally, and customers are not concerned about 

sustainability. This lowers the bargaining power of companies like Dingdong. According to 2019 data 

compiled by the World Bank (World Bank, 2022), the total tea exports of the country of Supplier A 

(i.e., Kenya) are approximately equal to 20% of that country’s total exports.  Similarly, it is 9% in the 

case of Supplier B (Malawi) and just 0.2% in the case of the most notable Supplier C (India). 

The results obtained are useful for the case company to understand the risk associated with 

each of their suppliers. Also, it helps them develop a proactive plan to address those risks. The results 

also show that the overall country-level indices may not accurately reflect the individual supplier level, 

and specific information may help to make better judgments. This also helps them proactively address 

stakeholder concerns via internal communications early and avoid the risk of negative media attention. 

The results are useful for other companies procuring from multiple suppliers across the globe. 
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Policymakers can also use the proposed framework to help SMEs deal with sustainability within their 

supply chains. 

However, big corporates with high bargaining power can enforce sustainability parameters into 

their supplier selection and monitoring, which not only increases their performance but also helps 

improve the social development of stakeholder countries (Mani et al., 2014). It will be interesting to 

investigate the determinants of stakeholder’s bargaining power. According to the UN Human 

Development Index, India is better placed than the countries of the other two suppliers. However, the 

lack of bargaining power of companies like Dingdong can stifle developments on the sustainability 

front. In contrast, Kenya and Malawi are lower on the Human Development Index. However, their 

high reliance on tea exports forces them to comply with the industry standards and meet stakeholder’s 

expectations. 

One of the important benefits of this exercise is that Dingdong can now prepare and align itself 

with key customers and stakeholders, who are “best in class” on the sustainability front. By aligning 

themselves and meeting the expectations of the “best in class” customers, Dingdong can develop its 

internal sustainability capabilities and ensure it satisfies the expectations of other customers and the 

industry. Although this specific strategy was not identified in the literature review provided in section 

2, it is consistent with the findings of Roloff (2008) and Sarkis et al. (2010) that companies leverage 

the expertise and skills of stakeholders and improve their managerial decision-making capabilities. We 

also believe such a strategy can enhance Dingdong’s sustainability capabilities and better manage 

SCSR.  

We also observed from the results that the social criterion related to human rights (0.161) was 

highest in Dingdong’s priority, followed by child labour (0.118). This fact adds value to the proposition 

made by da Silva et al. (2020) that although social sustainability has been featured less in academia, it 

is unclear whether this is apparent in practice. da Silva et al. (2020) recognise that social sustainability 

issues such as child labour, unsafe working conditions, and modern slavery are mainstream issues in 

commercial supply chain management, and practice may be running ahead of theory in this matter. 

Therefore, we believe that this area demands more research and effort. Social issues in supply chain 

management research require exaggerated attention with increased awareness by various stakeholders. 

One of the reasons for the lack of research on the social front is the complexity inherent in social-

human interactions, as highlighted by Mani and Sharma (2014). During one of the workshops, 

Dingdong experts also highlighted that although they can assess and prioritize the social criteria, they 

find it difficult to identify specific issues because some labourers are unaware that certain conditions 

are unacceptable and need reporting. Meinlschmidt et al. (2016) also highlighted that many supply 

chains have developed substantial complexity, and buying firms are unaware of sustainability 
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misconduct in their complex network of suppliers. Similarly, many stakeholders may be unaware that 

they are the victims of sustainability misconduct, which further increases the complexity of sustainable 

supply chains. Dingdong works closely with NGOs, mainly fair-trade organizations, to constantly scan 

the environment and ensure that the code of conduct is continuously followed and updated. Many 

leading companies search for valuable information that helps them identify their SCSR by constantly 

scanning the environment or conducting regular consultations with stakeholders (Foerstl et al., 2010; 

Meinlshmidt et al., 2016).

The study also confirms the findings of Renkema and Hilletofth (2022) that intermediate 

SFSCs can be a solution to overcome the limitations of direct-to-consumer SFSCs. Intermediaries like 

Dingdong Inc. also share their commitment to sustainability with producers, customers, and 

consumers. Practitioners and policymakers can refer to our study to develop suitable types of SFSC in 

other regions, thus helping improve supply chain governance.

6. LIMITATIONS AND FUTURE RESEARCH DIRECTIONS

It is well known that most of the sustainability-related problems lie beyond the closet supplier 

(tier-one), and therefore, it is vital to the SCSR process (Tachizawa and Wong, 2014). The study only 

demonstrates the evaluation of tier-one suppliers. There are different layers in the supply chain (tier 

two and tier three suppliers), and there could be missing or inadequate information about these next-

level suppliers that augments SCSR substantially. Further, we focussed on the countries of three 

specific suppliers, and sustainability parameters are highly contextual and vary from country to country 

(Mani et al., 2014). In this study, we considered three suppliers from three countries; it is sometimes 

difficult to separate what is relevant or essential with that specific country or supplier. Future 

applications of the proposed decision hierarchy and model can strive to distinguish between country-

specific issues and those specific to supplier conduct. From the initial literature review, we identified 

32 SCSR criteria for supplier evaluation but later restricted to just 16 criteria based on the inputs from 

the executives of the case company. Future research can explore a specific set of criteria applicable to 

various kinds of food products and the number of intermediaries in the SFSC. 

Future research should also investigate the position and roles of various intermediaries in 

managing SCSR in intermediate SFSCs. This is important because much of the literature deals with 

the direct-to-consumer and intermediate SFSC in the same category (Renkema and Hilletofth, 2022). 

There is a greater opportunity to explore this from the perspective of different types of intermediaries 

because the diversity in SFSCs is an unexplored area. Investigating how trust is built and maintained 

on the sustainability front across the network of intermediate entities in SFSCs would be interesting. 
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It would also make sense if future research could focus differently on food products with different 

shelf lives because the three dimensions of sustainability might receive different importance while 

managing SCSR for food products having different shelf lives. Future research can also delve into 

sustainability impact assessment while changing the importance of various dimensions of 

sustainability. In addition, the majority of studies were conducted considering the SFSCs in developed 

nations, and therefore, future research can explore SCSR management in the context of SFSCs in 

developing nations. Because of differences in infrastructure, social, and economic conditions, the 

likely importance of the three dimensions of sustainability might change, thus affecting supplier 

evaluation and counter-actions.

7. CONCLUSION

By considering SCSR in the evaluation process, the case company Dingdong (which is in the 

business of intermediate short food supply chain) is able to prioritise prevailing risks, analyse 

suppliers’ positions against these risks, and initiate appropriate risk management strategies. This study 

identified important criteria for supplier evaluation with respect to SCSR. This study also demonstrates 

the identification and development of an MCDM model for supplier evaluation considering SCSR. 

The model was successfully developed using AHP to assess three key suppliers of black tea. The 

devised three-level decision hierarchy allowed the efficient management and analysis of the various 

criteria associated with the context. The developed MCDM model was tested with an expert evaluation 

of three key suppliers of Dingdong. It is clear from the application that AHP-based decision-making 

can assist the decision-makers or experts in evaluating the strengths and weaknesses of suppliers by 

comparing them using applicable SCSR criteria and sub-criteria. The AHP-based model is flexible 

enough to be adapted to suit new situations and the evolving and dynamic nature of SCSR. 
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Figure 1: Important Sub-Criteria under three dimensions of sustainability

Figure 2: Share of Black Tea suppliers of Dingdong (in KG production percentage)
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Figure 3: Decision Hierarchy

Figure 4: Scores of Alternative Suppliers in Different Sub-Criteria
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Figure 5: Supplier's performance on different criteria
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1

SCSR criteria 

Environmental 

1 Environmental accidents (e.g., fires, explosions)

2 Pollution (air, water, soil)

3 Non-compliance with sustainability laws

4 Emission of greenhouse gases, ozone depletion

5 Energy consumption (unproductive use of energy)

6 Excessive or unnecessary use of packaging

7 Product waste

8 Natural disasters (e.g. hurricanes, floods, earthquakes)

9 Water scarcity

10 Heatwaves, droughts

11 Hazardous substances

Social 

12 Human Rights

13 Excessive working time: work-life imbalance

14 Unfair wages

15 Child labour/forced labour

16 Discrimination (race, sex, religion, disability, age, political views)

17 Healthy and safe working environment

18 Exploitative hiring policies

19 Unethical treatment of animals

20 Disciplinary practices

21 Pandemic

22 Social instability

Economic

23 Bribery

24 False claims/dishonesty

25 Price fixing accusations

26 Antitrust claims

27 Patent infringements
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2

28 Tax evasion

29 Boycotts

30 Litigations

31 Energy prices volatility

32 Financial crises

Table 1: List of Criteria and Sub-criteria

EN1 Environmental accidents (e.g., fires, explosions)

EN2 Natural disasters (e.g., hurricanes, floods, earthquakes)

EN3 Water scarcity

EN4 Heatwaves, droughts

EN5 Hazardous substances

EN6 Emission of greenhouse gases, ozone depletion

S1 Human Rights

S2 Child labour/forced labour

S3 Unfair wages

S4 Discrimination (race, sex, religion, disability, age, political)

S5 Exploitative hiring policies

S6 Social instability

EC1 Bribery

EC2 Antitrust claims

EC3 Financial crises

EC4 Litigations

Table 2: Sub-criteria Abbreviation and Description

EN1 EN2 EN3 EN4 EN5 EN6 Priority

Environmental accidents (EN1) 1.00 1.00 0.33 0.33 3.00 3.00 0.133

Natural disasters (EN2) 1.00 1.00 0.33 0.33 3.00 3.00 0.133

Water scarcity (EN3) 3.00 3.00 1.00 2.00 5.00 5.00 0.356

Heatwaves, droughts (EN4) 3.00 3.00 0.50 1.00 5.00 2.00 0.253

Hazardous substances (EN5) 0.33 0.33 0.33 0.20 1.00 1.00 0.061

Greenhouse gases (EN6) 0.33 0.33 0.20 0.50 1.00 1.00 0.065

Inconsistency 6.2%

Table 3 – Priority of four sub-criteria under “environmental” criteria
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S1 S2 S3 S4 S5 S6 Priorit

y

Human Rights (S1) 1.00 3.00 3.00 3.00 3.00 5.00 0.37

Child Labour/Forced Labour (S2) 0.33 1.00 3.00 5.00 3.00 5.00 0.27

Unfair Wages (S3) 0.33 0.33 1.00 3.00 5.00 5.00 0.16

Discrimination (S4) 0.33 0.20 0.33 1.00 3.00 3.00 0.09

Exploitative Hiring Policies (S5) 0.33 0.33 0.20 0.33 1.00 0.33 0.05

Social Instability (S6) 0.20 0.20 0.20 0.33 3.00 1.00 0.04

Inconsistency 8.9%

Table 4 – Priority of four sub-criteria under “social” criteria

EC1 EC2 EC3 EC4 Priority

Bribery (EC1) 1.00 2.00 0.20 0.33 0.12

Antitrust Claims (EC2) 0.50 1.00 0.20 0.33 0.08

Financial Crisis (EC3) 5.00 5.00 1.00 3.00 0.55

Litigations (EC4) 3.00 3.00 0.33 1.00 0.25

Inconsistency 3.7%

Table 5 – Priority of four sub-criteria under “economic” criteria

Criteria Local weight Sub-criteria Local weights Global weights

Environmental 

accidents

0.133 0.0569

Natural disasters 0.133 0.0569

Water scarcity 0.356 0.1526

Heatwaves, droughts 0.253 0.1086

Hazardous 

substances

0.061 0.0262

Environmental 0.429

Greenhouse gases 0.065 0.0277

Human Rights 0.375 0.1607

Child labour/forced 

labour

0.274 0.1176

Unfair wages 0.164 0.0705

Social 0.429

Discrimination 0.089 0.0384
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Exploitative hiring 

policies

0.053 0.0228

Social instability 0.045 0.0191

Bribery 0.118 0.0169

Antitrust claims 0.082 0.0118

Financial crises 0.551 0.0787

Economic 0.143

Litigations 0.248 0.0355

Table 6: Global weight of sub-criteria

Supplier A - 

Kenya

Supplier B - 

Malawi

Supplier C –

Assam

Criteria

Global 

Weight Local 

weight

Global  

weight

Local 

weight

Global 

weight

Local 

weight

Global 

weight

Environmental accidents 0.057 0.200 0.011 0.601 0.034 0.200 0.011

Natural disasters 0.057 0.601 0.034 0.200 0.011 0.200 0.011

Water scarcity 0.153 0.106 0.016 0.634 0.097 0.260 0.040

Heatwaves, droughts 0.109 0.106 0.012 0.634 0.069 0.260 0.028

Hazardous substances 0.026 0.724 0.019 0.193 0.005 0.083 0.002

Greenhouse gases 0.028 0.142 0.004 0.429 0.012 0.429 0.012

Human Rights 0.161 0.634 0.102 0.106 0.017 0.260 0.042

Child labour/forced labour 0.118 0.110 0.013 0.260 0.031 0.630 0.074

Unfair wages 0.070 0.720 0.051 0.190 0.013 0.090 0.006

Discrimination 0.038 0.630 0.024 0.110 0.004 0.260 0.010

Exploitative hiring policies 0.023 0.284 0.006 0.097 0.002 0.620 0.014

Social instability 0.019 0.634 0.012 0.260 0.005 0.106 0.002

Bribery 0.017 0.480 0.008 0.115 0.002 0.406 0.007

Antitrust claims 0.012 0.333 0.004 0.333 0.004 0.333 0.004

Financial crises 0.078 0.634 0.050 0.260 0.020 0.106 0.008

Litigations 0.035 0.634 0.022 0.106 0.004 0.260 0.009

Total score 0.388 0.330 0.281

Supplier Ranking 1 2 3

Table 7: Global Priority of Alternatives and Ranking
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Sub-criteria under 

Environmental Criteria

Criteria 

Importance 

Weights

Supplier A - 

Kenya Value

Supplier B - 

Malawi Value

Supplier C - 

Assam Value

Environmental accidents 0.057 0.011 0.034 0.011

Natural disasters 0.057 0.034 0.011 0.011

Water scarcity 0.153 0.016 0.097 0.040

Heatwaves, droughts 0.109 0.012 0.069 0.028

Hazardous substances 0.026 0.019 0.005 0.002

Greenhouse gases 0.028 0.004 0.012 0.012

Relative Performance 0.096 0.228 0.105

Relative Performance Percentage 24.8% 69.4% 37.2%

Rank 3 1 2

Table 8: Relative Importance of suppliers on the environmental front

Sub-criteria under Social 

Criteria

Criteria 

Importance 

Weights

Supplier A - 

Kenya Value

Supplier B - 

Malawi Value

Supplier C - 

Assam Value

Human Rights 0.161 0.102 0.017 0.042

Child labour/forced labour 0.118 0.013 0.031 0.074

Unfair wages 0.070 0.051 0.013 0.006

Discrimination 0.038 0.024 0.004 0.010

Exploitative hiring policies 0.023 0.006 0.002 0.014

Social instability 0.019 0.012 0.005 0.002

Relative Performance 0.208 0.072 0.148

Relative Performance Percentage 53.6% 21.9% 52.7%

Rank 1 3 2

Table 9: Relative Importance of suppliers on the social front

Sub-criteria under 

Economic

Criteria Importance 

Weights

Supplier A - 

Kenya Value

Supplier B - 

Malawi Value

Supplier C - 

Assam Value

Bribery 0.017 0.008 0.002 0.007

Antitrust claims 0.012 0.004 0.004 0.004

Financial crises 0.078 0.050 0.020 0.008
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Litigations 0.035 0.022 0.004 0.009

Relative Performance 0.084 0.030 0.028

Relative Performance Percentage 21.6% 9.1% 10.0%

Rank 1 2 3

Table 10: Relative Importance of Suppliers on the Economic front

Suppliers Rank on Environmental Front Rank on Social Front Rank on Economic Front

Supplier A - Kenya 3 1 1

Supplier B - Malawi 1 3 2

Supplier C - Assam 2 2 3

Table 11: Rank order of suppliers across different criteria
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