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Executive Summary   

The rapidly growing field of Sustainability in Supply Chain Management (SSCM) constitutes the 

academic and practical context for this dissertation. The research takes note of the theoretical and high-

level nature of most research in the field of SSCM and responds to challenges to make future research 

more practical and ensure operational and managerial relevance for the companies that have to 

implement sustainability in their supply chain operations. As stakeholder pressure continues to demand 

more accountability and responsibility of global brands, so-called focal companies (FC), it is important that 

these companies have the means to understand the sustainability issues in their supply chains. 

Undertaking empirical analyses of tools and instruments used by FCs to monitor their suppliers’ 

conformance with sustainability expectations and measure their sustainability performance, this 

dissertation provides qualitative, in-depth insights into how sustainability can be operationalised by 

companies at varying stages of SSCM implementation and maturity. The three published, peer-reviewed 

research contributions that constitute this cumulative dissertation, concern different tools and 

instruments employed at different stages along a journey toward SSCM.  

The first research contribution, titled: “Dear supplier, how sustainable are you? A multiple-case 

study analysis of a widespread tool for sustainable supply chain management” offers a good starting point 

for thinking about the instruments that constitute active management of sustainability in a FC’s supply 

chain. It begins by arguing that supplier self-assessment questionnaires (SAQ) seem to constitute a primary 

tool for companies to measure their suppliers’ sustainability practice and performance, but that these 

tools are assumed to be neutral measurement devices. Using an abductive research design the article 

identifies a significant research gap in the canon of SSCM research, whereby these constitutive tools that 

potentially inform various SSCM assumptions have not been empirically, academically assessed or critically 

reflected upon. Drawing on interdisciplinary insights regarding questionnaire design, response desirability 

and particularly considering supplier assessment fatigue, this contribution compares and analyses over 

25,000 supplier responses to two different types of sustainability SAQs. The findings show that the 

questionnaire design and process in which the questionnaire is embedded, coupled with the inclusion of 

response validation and sharing mechanisms (suppliers can share their SAQs with multiple buying 

companies) in the assessment process, may significantly affect supplier responses. Given that 

questionnaires are a cost-effective tool to assess a large number of suppliers, it is advisable to understand 

the limits and risks inherent in them and how to implement them in an effective manner.  
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The second published research contribution, analyses an instrument employed in SSCM that 

represents a more mature, resource-intensive form of sustainability monitoring and performance 

measurement, namely auditing.  The article, titled: “Exploring Supplier Sustainability Audit Standards: the 

potential of and limits to standardization” provides data on the phenomenon of joint audit standards that 

have been developed by private, voluntary sustainability initiatives and associations to ensure consistent 

assessment of suppliers within an industry or across multiple branches. Hence the second contribution 

builds on the concepts expounded in the first contribution, such as supplier fatigue and tools that produce 

data, which can be shared by the supplier with multiple buyers. The research assumes that audit activity 

is increasing and asks to what extent the various audit standards can be cross-recognised between 

initiatives and eventually themselves standardised. The article gathers data from eight initiatives and the 

data generated confirms a massive growth in the number of common audits conducted in the last ten 

years. This contribution finds a striking similarity among audit standards in terms of audit process and 

phases. Furthermore, 13 major sustainability categories are identified as areas of major focus in the audits. 

Seven of these categories are covered by all eight audit standards, and the other six categories are present 

in three-quarters of the standards surveyed. These finding lend support to the hypothesised potential for 

cross-recognition and standardisation. However, deeper, more granular analysis of the audit standards at 

the level of individual questions found in the audit protocols, reveals much heterogeneity among the 

standards, indicating significant barriers for cross-recognition and developing a universal audit standard.  

The third and final research contribution, titled: “Transparency for Multi-Tier Sustainable Supply 

Chain Management: A case study of a multi-tier transparency approach for SSCM in the automotive 

industry” also entails a qualitative, in-depth case study of a project undertaken by a global FC to achieve 

more transparency in a critical supply chain, back to the level of raw material production. This research 

seeks to understand more mature SSCM activities, that look to extend their reach beyond the direct 

suppliers upstream to sub-suppliers. Much SSCM literature assumes the need to manage and improve 

sustainability further upstream in global SCs and a number of frameworks have been proposed about how 

SSCM might be extended and applied to sub-supply chains. But very little empirical evidence has been 

uncovered and presented on how supply chain transparency can be achieved and implemented by FCs. 

This article argues that supply chain transparency is the defining pre-condition, which must first be 

achieved, for FCs (and downstream, tier-1 suppliers) to be able to know where to direct their SSCM 

activities. The research found that both the FC and the first-tier supplier had grossly underestimated the 

supply chain complexity; the transparency instruments and processes revealed nearly thrice as many SC 

actors as initially known. The contribution concludes by pointing to the potential for multi-tier supply chain 
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transparency for SSCM to contribute to more supply-chain wide collaboration and improvement of supply 

chain governance. All three published research contributions were co-authored (15%) by professors 

Martin Müller and Julia Schwarzkopf and the author of this dissertation (85%).  

This dissertation provides unique and novel empirical insights and relevant analysis of core SSCM 

tools and processes that have emerged and increasingly been implemented in the last decade. The 

qualitative research enabled in-depth understanding and critical reflection on these core instruments of 

SSCM that have often been taken for granted in extant SSCM literature. The findings in the individual 

research articles provide both academics and practitioners within the field of SSCM, as well as interested 

and concerned stakeholders, with a better understanding of how abstract terms such as ‘supplier 

sustainability performance’ and ‘sustainable supply chains’ are currently being measured, monitored and 

communicated. The author concurs with existing conceptions of the implementation of sustainability in to 

traditional supply chain management as a journey, and this dissertation provides snapshots of empirical 

evidence for how tools and instruments can be applied at various stages on such a journey towards SSCM. 
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A. Cumulus – Compiled Thesis 

The cumulative thesis consists of a compilation of three, self-contained, academic 

contributions in the form of original research articles (see section ‘B. Published Research 

Contributions’), published in peer-reviewed academic journals. The title ‘Empirical analysis of focal 

company tools and instruments for implementing sustainability in supply chain management (SSCM)’ 

includes the common foci of the contributions (tools and instruments) and indicates that the complex 

topic of sustainability in supply chain management is approached from the perspective of large, multi-

national corporations, ‘focal companies’ (FCs). These FCs are usually required to take responsibility 

for sustainability in their global supply chains (SCs) and are typically the actors that have leverage and 

resources to do this. As global SCs are both vertically and horizontally diverse and complex, FCs have 

to develop multi-faceted sustainability strategies for their supply chain management (SCM), which 

involve an array of policies, tools, processes and standards. Each research contribution in this thesis 

takes an in-depth look at a tool or instrument, which together give structure to different 

developmental phases on the path towards SSCM. 

The cumulus section of the dissertation (section ‘A.’) aims to provide an overarching framework 

for the individual research contributions that follow in section B. Section A outlines how they each 

contribute new and important knowledge – obtained through empirical methods – to different 

aspects of the broader field of SSCM. It demonstrates the important research gaps that they have 

addressed and how they are beneficial for academia. They also illustrate practical lessons and 

potential implications for actors and practitioners in the field of SSCM. After an introduction to the 

area of SSCM research, the academic context of the dissertation (A1), the cumulus presents the scope 

and delineation of the research as a whole, and hence how the individual research contributions 

correspond to extant research in general (A2). In order to gain a deeper understanding of the actual 

application of SSCM in a global FC context, qualitative, multi-method research was undertaken. 

Section A3 summarises the research designs that were followed as well as the methods that were 

applied in order to generate empirical data and undertake a thorough analysis of core tools and 

instruments. This is followed in section A4 by a summative discussion of the research contributions’ 
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findings and how these relate to existing SSCM knowledge and research. The relevance of the 

cumulative findings in terms of its implications for both academia and practitioners, is presented in 

section A5. Finally, conclusions drawn from the research as a whole are summarised in section A6. 

Section A is followed by the individual research articles, presented in their entirety in Section B.  

1. Introduction 

“A company is no more sustainable than its supply chain” Krause et al. 2009, p. 18. 

Over 10 years ago, Krause et al. (2009) formulated this bold premise to underline the central 

importance of supply chains (SCs) to a company’s sustainability strategy and general performance, 

and to strengthen the case for the emerging sustainability dimension in supply chain management 

(SCM) research and practice (Pagell and Shevchenko 2014). Since that time, research activity within 

the field of sustainability in supply chain management (SSCM) (Ahi and Searcy 2013; Ashby et al. 2012; 

Gimenez and Tachizawa 2012; Seuring and Müller 2008; Carter and Easton 2011) has flourished, in 

particular over the last five years (Carter et al. 2019; Beske-Janssen et al. 2015; Ansari and Kant 2017; 

Koberg and Longoni 2019; Brandenburg et al. 2019; Kashmanian 2017; Lis et al. 2020; Dubey et al. 

2017b). This development in academic output reflects corresponding developments and activity in 

the world of international business and global governance (Kashmanian and Moore 2014; Locke 2013; 

BSR & UNGC 2015; Villena 2019; Alexander 2020; Walker and Jones 2012; Thorlakson et al. 2018; 

Harms et al. 2013).  

Regardless of whether explicit or implied, the predominant SSCM analytical focus, remains on 

powerful and visible, multinational, focal companies (FCs) (Frostenson and Prenkert 2015), which 

design and/or offer final products and services to customers, tend to have power and exert influence 

over their supply chains (Seuring and Müller 2008). Increased market access and trade liberalisation, 

hallmarks of the most recent wave of globalisation, which has occurred since the 1990s (Borja Reis 

and Cardoso 2020), have enabled multinational FCs to extend their global reach, and respectively, 

their purchasing activities and capabilities (Petersen et al. 2000; Gunasekaran et al. 2004). These 

developments have coincided with a privatisation of global governance, wherein private actors (such 
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as FCs) are supposed/assumed to voluntarily commit to sustainability goals and ensure sustainable 

development, as it relates to their business activity around the world, in lieu of public actors who 

have not enforced strict sustainability standards (Mayer and Phillips 2017; LeBaron et al. 2017; 

Boström et al. 2015; Locke et al. 2013; Morcillo-Bellido and Duran-Heras 2020; Alexander 2020). Yet, 

serious problems such as excessive overtime, worker discrimination (ITUC 2020; Locke 2013), human 

rights abuses and modern slavery (Caruana et al. 2020), and environmental degradation and 

accidents (Ferri and Pedrini 2018; Wolf 2014; Hartmann and Moeller 2014; Bové and Swartz 2016) 

continue to be persistent features of global SCs. Hence, unsurprisingly, FCs are confronted with 

increasingly demanding stakeholder expectations and requirements that aim to increase FC 

accountability and improve sustainability in global SCs (Meixell Mary J et al. 2015; Wolf 2014; Rebs et 

al. 2019; Villena and Gioia 2018; Busse et al. 2017). 

Thus, the question arises: how can FCs manage (and ideally improve) the sustainability in their 

SCM? Much of the extant SSCM literature has either been theoretical (e.g. Rebs et al. 2019; Beske et 

al. 2014; Mena et al. 2013; Sauer and Seuring 2018a) and/or conducted towards a higher level of 

abstraction that focuses on SC-wide outcomes or tries to develop frameworks (Seuring and Gold 

2013; Garcia-Torres et al. 2019; Hoejmose et al. 2013; Fritz et al. 2017). These are removed from the 

practical challenge of how to operationalise, implement, and improve sustainability in FCs’ supply 

chain operations (Das 2017). More than a decade after SSCM as an academic discipline was 

formalised by early and widely accepted, seminal definitions (Carter and Rogers 2008; Seuring and 

Müller 2008), the challenge remains that companies’ progress towards SSCM is limited and reduced 

by a lack of guidance for companies about how to implement sustainability in their operations (Fritz 

2019; Baumgartner and Rauter 2017).  

As an initial instrument for implementing SSCM, supplier codes of conduct (CoC) establish 

sustainability expectations of suppliers and have been well researched (see, e.g.: Egels-Zandén 2014; 

Locke et al. 2013; Kashmanian 2018). Moreover, individual studies have analysed environmental tools 

(Lee and Kashmanian 2013) and tools for social sustainability (D'Eusanio et al. 2019) at a higher level. 

However, in general, analytical research is lacking on SSCM tools and instruments that can enable FCs 
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to measure, assess, monitor and ideally improve the sustainability performance of their suppliers as 

envisioned by various frameworks (Qorri et al. 2018; Sancha et al. 2016; Schoeggl et al. 2016b). 

Indeed, Imbrogiano (2020) challenges both SSCM academia and business practitioners by pointing to 

the common assumption that management tools, mechanisms and processes even promote 

sustainability performance at all, without understanding how performance occurs, is defined, and 

measured, and that these assumptions create a contingency in much SSCM research design. This 

dissertation seeks to address the identified research gap and provide empirical insights into the 

assumptions and workings of core tools employed by FCs for SSCM. The dissertation thematises issues 

connected to tools and instruments, such as: supplier assessment fatigue (Newitt 2012), social 

desirability bias in supplier self-assessment, barriers to standardisation, the importance of 

embedding tools and instruments in core purchasing processes, and the need for supply chain 

transparency as a precondition for extending the implementation of such tools in multi-tier supply 

chains (MT-SCs). In the following section, the dissertation is framed in depth vis-à-vis existing research 

and the scope of the research is delineated.  

2. Framing the Research and Dissertation Scope 

In response to an identified need for a better understanding of how SSCM has been (and can 

be) operationalised, practised and pursued by global FCs, this dissertation provides empirical insights 

into some of the core SSCM tools and instruments. The research argues that tools and instruments, 

as well as the processes they require and entail, form part of the SSCM strategies that necessitate 

various degrees of effort, and hence necessitate a more mature SSCM. In this manner the dissertation 

can be framed within the conception of SSCM as a journey of development from traditional SCM 

toward implementing SSCM, as proposed by Silvestre (2015) and continued by others (e.g. Roy et al. 

2018; Brandenburg et al. 2019; Meqdadi et al. 2020). An extensive initial review of SSCM literature 

demonstrated that there is much research being conducted that refers to SSCM. This involves SC 

partners and actors, and requires buy-in from assorted internal and cross-organizational 

stakeholders, among others (Canzaniello et al. 2017; Alexander 2020; Boström et al. 2015). However, 
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in the extant literature there were few papers found that outline what SSCM tools are employed, and 

if they did, they did not explain how the tools are designed, what purpose they (should) fulfil, how 

they are operationalised, what SSCM data they generate, and - just as importantly - the extent to 

which such data is accurate and trustworthy. Neither were concrete mechanisms found that analysed 

how such SSCM performance can be aligned and shared, nor how to apply such SSCM tools, 

approaches and strategies further up multi-tier supply chains (Meinlschmidt et al. 2018).  

Owing to the lack of established research on the tools and instruments that constitute SSCM, 

this cumulative thesis seeks to redress this gap by exploring different examples of tools and 

processes, describing how they function, and then analysing them in order to make well-founded 

suggestions for practitioners and academics within the field. In alignment with the notion of SSCM as 

a journey or process of implementation (Brandenburg et al. 2019; Silvestre 2015; Roy et al. 2018), 

this research includes in-depth analyses of tools and instruments that can be implemented 

sequentially. It represents increasing levels of required effort, and, as a result, SSCM maturity and 

supply chain reach as well. Underlying the frame of this dissertation is the concept that different 

tools, instruments and processes correspond to different phases of SSCM implementation (Roy et al. 

2018). Typically, in the first phase (adoption) a FC publicly communicates the importance of 

sustainability in the supply chain and establishes sustainability requirements, i.e., a Code of Conduct 

(CoC). The next phase, implementation, requires the FC to monitor supplier conformance and 

adherence to such requirements as well as their general sustainability performance (Kashmanian and 

Moore 2014; Beske-Janssen et al. 2015). Once SSCM has been adopted and implemented, it can be 

extended. This can entail extension in the sense of more intensive monitoring, proactive risk 

management and supplier development and/or extending the reach of SSCM activities further up the 

supply chain (Busse et al. 2017; Gimenez and Tachizawa 2012; Sauer and Seuring 2018b; Grimm et al. 

2016). 
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Figure 1. Framing the dissertation on SSCM tools and instruments within a broader SSCM Context 

Figure 1 depicts the framing of the individual research contributions within current SSCM 

research. At the top of the figure are the three first facets of SSCM (Roy et al. 2018) along a typical 

journey from traditional SCM to SSCM: company adoption, implementation and extension. Below 

this, the figure is divided into three thematic areas that are of recurring relevance to the dissertation 

and correspond to instruments: FC sustainability requirements, supplier sustainability assessment 

and transparency for multi-tier SSCM. Below this, SSCM tools are assigned to each of these themes. 

The y-axis depicts company effort, such that upward movements across all phases and categories 

means that these require more resources to implement. The x-axis represents SSCM maturity and 

supply chain reach. Hence, Figure 1 summarises how such tools and instruments are embedded in 

the larger SSCM context and demonstrates how each tool can be seen to fulfil a function as part of a 

SSCM trajectory or journey. 

In response to increasing pressure from a growing number of stakeholders, FCs formulate 

sustainability expectations of and requirements for their suppliers and can include these in contracts 
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(Egels-Zandén 2014; Foerstl et al. 2015; Bartley and Egels‐Zandén 2015). This initial SSCM step 

(“Adoption”, see Figure 1) requires little operational resource commitment from FCs, insofar as 

policies, management awareness and the public announcement of the adoption step are not resource 

intensive. Once FCs have decided on and declared their minimum requirements of their suppliers, 

they will require suppliers to comply with these sustainability requirements. In order to monitor 

whether this is taking place, FCs may utilise tools to measure compliance, as well as introduce 

instruments to move beyond compliance and measure their suppliers’ sustainability performance and 

risk (Foerstl et al. 2015; Seuring and Gold 2013). Given that adoption (e.g., CoCs and contractual 

obligations) has already featured in previous extant research, this dissertation analyses the three 

tools and instruments located in the next columns of SSCM implementation that come after 

establishing sustainability requirements, namely: supplier sustainability assessment (questionnaires 

and audits), SC transparency and mapping audits for sustainability in MT-SCs (see Figure 2).  

 

Figure 2. Framing the dissertation’s focus on SSCM tools and instruments 

Within the scope of the research delineated above in Figure 2, the dissertation focusses on 

three distinct SSCM processes: 
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1. Broad-based, high-level assessment of supplier sustainability practice and activity, 

typically conducted in the form of self-assessment questionnaires (SAQ). 

2. Deeper assessment in the form of a facility audit of the suppliers’ operations to 

determine the observable, snap-shot reality of sustainability performance as practised 

on the ground. 

3. Tier-for-tier establishment of transparency for sustainability purposes, in particular high-

risk supply chains, in order to understand material flows from the raw material source 

and assess sustainability performance (for example, by including responsible sourcing 

practices). 

This dissertation contains three separate but related analyses of exemplary tools that provide 

an in-depth understanding of how SSCM is currently being implemented by FCs. They involve differing 

degrees of FC effort and SSCM maturity (as depicted in Figures 1 & 2 above). In the following, the 

research goal and research questions are presented and summarised.  

2.1 Dissertation’s Research Goal and Research Questions 

The overarching research goal of this dissertation is to provide empirical insights into core tools 

and instruments. In determining the foci of the dissertation, the author recognised recommendations 

from both international organisations and academia that suggest and assume various implemented 

SSCM processes. Examples include: monitoring suppliers’ broad compliance with CoC, assessing 

actual performance at local supplier sites, or establishing supply chain transparency. However, little 

empirical, qualitative analysis could be identified that had been undertaken to understand what tools 

and processes might underly these types of suggested processes, or how they function in practice. 

Only with an informed understanding (also of the weaknesses and challenges, as contested by 

Imbrogiano 2020) can one begin to think about the effectiveness of such tools for SSCM outcomes, 

as well as optimal processes and strategies for FCs to employ that are necessary for accommodating 

those tools and enabling them to be effective. Recognising the need for an empirical understanding 

and an initial analysis of the actual mechanisms that constitute practiced SSCM, this cumulative 

dissertation aims to analyse core tools and processes in use in the phases depicted in Figure 2. The 

following sub-sections introduce the research questions underlying the individual research 

contributions. They are depicted together and are matched to the research framework in Figure 3.  
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Figure 3. Locating the research questions within the dissertation’s framework 

2.2.1 Supplier Self-Assessment Questionnaires for SSCM 

Sustainability self-assessment tools are a natural and wide-spread choice for this initial 

monitoring and measuring step (Müller and Bessas 2017), as they allow FCs to cover a large number 

(and preferably all) of their suppliers in a cost-effective manner. As central as self-assessment 

questionnaires are to SSCM (e.g., Ecovadis, Sedex, Chemical Industry Initiative ‘Together for 

Sustainability’, Automotive Initiative ‘Drive Sustainability’ etc.) there is very little extant academic 

literature that focusses on these tools in the context of SCM, on what they are capable of and what 

their weaknesses are, as well as the necessary processes associated with integrating them into 

strategies. Thus, the first research contribution (B1) comprises a multiple-case study of supplier 

sustainability SAQs that compares and contrasts a questionnaire developed internally by a global FC, 

and a SAQ co-developed at industry level that is validated by an external service provider. Addressing 

an apparent research gap and a lack of empirical insights into what constitutes types of SSCM self-

assessment, the first research question was both exploratory and descriptive: 

RQ1.1: What are the differences between an in-house, one-off supplier self-

assessment questionnaire and an industry-wide, shared and validated supplier self-

assessment? 
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The research did not just seek to describe the constitution and process differences between two 

questionnaires employed for similar SSCM purposes, but also sought to understand how such 

differences might affect supplier responses: 

RQ1.2: What might the major factors influencing supplier responses to these two 

types of sustainability self-assessment questionnaires be? 

Given calls for sharing sustainability data among supply chain data (Lechler et al. 2019; Schoeggl et 

al. 2016b), the research on SAQs takes an in-depth look at the tools by which such supply chain 

sustainability performance data is generated. 

As depicted in Figure 1, the supplier self-assessment is portrayed as requiring less effort and 

being a more cost-effective approach to monitoring supplier compliance with sustainability 

expectations (Hajmohammad and Vachon 2016; Canzaniello et al. 2017; Müller and Bessas 2017). 

However, the sustainability focus of this type of evaluation is at a higher level and typically involves 

more abstract questions (e.g., ‘do you have a management system for xyz?’; ‘is there a responsible 

management person for xyz?’) and can demonstrate variations in supplier awareness and the 

implementation of sustainability within their operations. Furthermore, this type of self-assessment, 

whilst susceptible to social desirability bias, can ideally return differentiated sustainability 

performance results, which can point to where further risk identification and monitoring might be 

advisable (Foerstl et al. 2010; Short et al. 2016).  

2.2.2 Supplier Sustainability Audits 

Questionnaires cannot realistically be depended on to determine variable factory conditions 

and specific local sustainability issues. Hence, FCs often see the need to evaluate sustainability 

performance and monitor compliance in more detail by commissioning and/or conducting supplier 

sustainability audits (SSA). SSA activity appears to be increasing and FCs have joined multi-brand, 

private voluntary supply chain sustainability initiatives (Terwindt and Armstrong 2019) that have 

aligned and developed common standards for SSAs. The second research contribution (B2) explored 

eight sustainability initiatives / associations (SI/As), which represent multiple industries employing a 

common audit standard. The research set out to explore the phenomenon of SSAs, which was 
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perceived to be increasing; collect empirical data on the status quo of such audit standards; gather 

data on their prevalence, structure and content in order to compare them; and to determine the 

potential for standardisation. The following are the research questions that the second research 

contribution sought to answer: 

RQ2.1: What are main audit process characteristics of supplier audits developed by 

multi-brand sustainability initiatives/associations, and to what extent are they 

similar? 

RQ2.2: What are the main sustainability aspects covered by SSAS developed by 

SI/As, and to what extent does the content of their audit standards overlap? 

2.2.3 Supply Chain Transparency for Multi-Tier SSCM 

Both supplier audits and self-assessment questionnaires were analysed as prevalent tools 

employed by FCs as part of their SSCM involving their direct suppliers. But what about major 

sustainability risks and issues that occur further upstream in the supply chain, at tier two or much 

further up at the level of raw material extraction? Many authors point out that many more severe 

social and environmental sustainability risks do not occur at the tier one supplier sites, which have 

been subjected to multiple decades of scrutiny by global purchasing customers, but rather beyond 

the ‘visible horizon’ in the mid- and upstream SC (Villena and Gioia 2018; Busse et al. 2017; 

Meinlschmidt et al. 2018). Although SSCM scholars recognised that SSCM depended on the entire 

supply chain, much SC research had solely focussed on dyadic supplier-buyer relationships, which 

prompted Mena et al. (2013) to propose a theory of multi-tier SCM. This was extended to a 

conception of MT-SSCM shortly thereafter by Tachizawa and Wong (2014). In 2019, Garcia-Torres et 

al. proposed a Traceability for Sustainability (TfS) framework, based on a review of the apparel 

industry that shows how transparency, governance and collaboration interact and can lead to 

improved SSCM throughout supply chains (Garcia-Torres et al. 2019). This model served as the basis 

for the third research contribution, which sought to better understand how MT-SC transparency can 

actually be pursued by FCs as part of SSCM, as theoretically envisioned by the TfS framework. The 

third research contribution sought to answer the following research questions: 
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RQ3.1. What challenges do focal companies face when operationalising 

transparency for multi-tier (sustainable) supply chain management, in particular 

opaque supply chains? 

RQ3.2. How might these challenges be overcome and what are the implications for 

the TfS model? 

Focal Companies are considered the reference point (given their central role in driving and 

implementing SSCM) and lens (the contributions are primarily written from the perspective of FCs) 

for this dissertation as apparent in Figure 3. The constant research setting of all three contributions 

are supply chains and, more specifically, sustainability management within SCs. In terms of actors, 

articles one, two and three involve FCs and first-tier suppliers, while contribution three (B3) also 

includes sub-suppliers. Moreover, research contributions one (B1) and two (B2) also include one or 

more private, voluntary, multi-brand sustainability initiatives/associations (SI/As) focussing on supply 

chains. All three contributions also include an empirical analysis of the role of intermediaries in the 

form of questionnaire validators and a shared platform provider in article one, facility auditors for 

determining supplier sustainability practices on-site (B2 and B3), and expert auditors for confirming 

material flows and undertaking supply chain mapping for transparency (B3). 

In the first (B1) and third (B3) contributions, a global Automotive Focal Company (AFC) is not 

only the primary actor but also constitutes the research setting as well. In the first contribution, the 

FC administers self-assessment questionnaires (the object of analysis) to its suppliers and a 

comparison is undertaken within the setting of the FC. In the third contribution the setting is a FC’s 

endeavours to achieve more transparency in a high-risk multi-tier SC. SSCM provides the overarching 

research context, while the research lens is derived from the perspective of focal companies.  Hence 

the research analyses approaches, processes, instruments and tools at the corresponding levels of 

operationalisation within SSCM, as practised by FCs. The following section (A3) presents the compiled 

research designs and the corresponding qualitative research methods that were employed to pursue 

the research questions introduced above. 
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3. Methods 

This section introduces the various research designs and methods that were employed across 

all academic contributions. Although each academic contribution focussed on different objects of 

investigation, all research pertaining to this dissertation was qualitative in nature (Flick 2009; Yin 

2018). Section 3.1 begins by describing the research design selected in response to the research 

questions introduced in subsections A2.2.1 to A2.2.3 above. This is followed by a description of how 

data was collected and analysed in 3.2. Finally, in 3.3, a summary of the high-level findings of all 

research contributions is presented.  

3.1 Research Design and Methods  

Reiterating the summary of the literature in sections A1 and A2, the academic field of SSCM is 

a multi-faceted topic. So too are the predominant actors, namely focal companies, both in terms of 

the maturity / advanced degree of their SSCM operationalisation, as well as the diverse drivers and 

motivations for undertaking such SSCM activities (Chen and Chen 2019; Canzaniello et al. 2017). 

Global FCs are progressively adopting SSCM, but the form this adoption / implementation takes is 

highly varied. In order to gain detailed, empirical insights into these variations and complexities, the 

dissertation favoured a multi-faceted, qualitative research approach (Cavaye 1996). Multiple 

research designs were employed and, correspondingly, a number of research methods were used 

that were appropriate for each contribution’s central research questions. This was in order to 

generate rich data and provide a deeper understanding of real-world phenomena. In order to answer 

the research questions (presented above in section A2.1), various qualitative research designs and 

methods were applied, as summarised below.  

3.1.1 Methods: Supplier Self-Assessment Questionnaires (SAQs) (B1) 

The under-researched nature of SAQs in SSCM necessitated in-depth, empirical research to 

identify and describe the phenomenon of supplier sustainability SAQs before response data was 

collected.  As the author had access to a large global FC, which at the time the research was conducted 

was employing two different types of SAQs, a multiple-case study research design was chosen in 
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order to compare and analyse two different types of supplier sustainability SAQs that constituted the 

same object of analysis (Yin 2018; Ketokivi and Choi 2014). This research combined qualitative and 

quantitative analysis of supplier questionnaire responses, representing a form of triangulation, in 

order to obtain exploratory understanding, collect large data sets and then attempt to understand 

complex causalities (Flick 2009). The quantitative aspect entailed analysing the response landscape 

of over 20,000 of one type and 5,000 of the other type of questionnaire submitted to a global FC. On 

the other hand, the qualitative aspects involved analysing not only the construction of the 

questionnaires, thinking about how this might affect social desirability bias, but also an analysis of 

the accompanying process the questionnaires were embedded in and of barriers, such as supplier 

assessment fatigue. An abductive research design was employed, iterating between themes 

emerging from the qualitative and quantitative data and returning to multi-disciplinary, extant 

research (e.g., SSCM, psychology, organisational behaviour) in order to propose plausible 

explanations. The multi-case study design enabled cross-case synthesis of the results pertaining to 

each type of questionnaire. This was done by employing ‘theoretical replication’ in order to 

determine similarities and differences in results and to draw general conclusions (Yin 1989). 

3.1.2 Methods: Supplier Sustainability Audits (B2) 

As extant research on initiatives had focussed at a higher, aggregate level on multi-stakeholder 

initiatives and less so on the tools employed by such initiatives, an exploratory research approach 

was taken. Exploratory research seeks to uncover rich contextual information (Yin 2018; Hahn and 

Ince 2016), and in the case of supplier sustainability audit standards, the goal was to address an 

empirical research gap in terms of what types of private, voluntary sustainability initiatives 

/associations (SI/As) there are that primarily deal with supply chain sustainability, and that also have 

their own supplier sustainability audit standard (SSAS). Once the exploration had uncovered a broad 

range of SI/As, each with a SSAS, an inductive research design was employed to extrapolate audit 

process phases, major sustainability categories, and to understand which topical audit questions 

were covered by the standards. Due to the lack of research on such SSAS, inductive research was 

deemed to appropriate for generating data from which preliminary conclusions would be drawn 

(Ketokivi and Mantere 2010; Timmermans and Tavory 2012) about the potential for cross-recognition 



 

 
15 

 

and standardisation. Furthermore, a multiple-case study approach was chosen to discover, collect 

and compare illustrative new empirical SSAS data on an under-researched phenomenon. Common 

sustainability themes were induced from the comparison of SSAS in order to allow a juxtaposition of 

SSAS processes and protocols, which in turn enabled a granular comparison of the audit standards. 

Once this comparability, based on empirical data, was achieved, the potential for and barriers to 

standardisation could be identified. This research was complemented by desk-based research of 

SI/A’s annual reports in order to collect data on the number of audits conducted since 2010 as well 

as an overview of auditing service providers. Taken together the research methods provided a better 

contextual understanding of the research’s focus.  

3.1.3 Methods: Transparency for SSCM in Multi-Tier Supply Chains (B3) 

Whereas the methodological approach in the first two contributions involved discovering and 

accessing empirical data, the third contribution began with an abductive research design (Ince and 

Hahn 2020) that had been applied to existing literature and a TfS Framework (Garcia-Torres et al. 

2019). The ensuing research approach entailed an in-depth, single-case study of a Multi-Tier Supply 

Chain (MT-SC) Transparency implementation (including the author’s participant observation (Yin 

2018) in the case-studied project). As the project unfolded, data was generated and collected in an 

ongoing manner, and abductive logic was applied in order to understand the data as it became 

available and to categorise findings. This method, involving abductive reasoning (Biggs 2011; 

Helmreich 2007), expects an iterative process of unfolding data, and returning to the literature in 

order to finetune the analysis of the data and improve abductive conclusions (Ince and Hahn 2020; 

Timmermans and Tavory 2012). Hence, as the data was further analysed, this sometimes led to an 

extension of literature from other disciplines that had been taken into consideration.  This was done 

in order to better formulate possible explanations for the findings.  

Indeed, this was a common methodological facet across all three contributions, which led to 

the inclusion of literature from non-SSCM / operations research fields, such as psychology (e.g. 

Tourangeau 1984; Jenkins and Dillman 2012) for the first contribution (B1), global political economy 

and global governance (e.g. Bair 2017; Rasche and Gilbert 2012; LeBaron et al. 2017), and legal 
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compliance and accounting (Terwindt and Armstrong 2019) for the second (B2) and third (B3) 

contributions.  

3.2 Generating and Collecting Data on SSCM Tools and Instruments 

Adequately and successfully responding to the research questions introduced in section 2.1 

necessitated qualitative, exploratory, inductive and abductive research approaches as outlined above 

in order to collect and/or generate new primary empirical data on the instruments and tools of SSCM. 

This served as a basis for evaluating the workings, limits and potential of such tools. All three 

contributions were motivated by a research goal of providing new insights based on empirical data. 

Demonstrating current SSCM practices, the data first had to be generated (defined, conceived, 

delineated) in two cases (contributions B2 and B3) before it could be captured / collected as part of 

the research process. The data collection for the three contributions is summarised below. 

Table 1. Summary of Data Generation and Collection Across all Research Contributions 

First Contribution (B1): 

Supplier Sustainability Self-

Assessment Questionnaires  

Second Contribution (B2): 

Supplier Sustainability Audits 

Third Contribution (B3): 

Supply Chain Transparency for 

MT-SSCM 

• Obtain access and clearance 

to conduct research at FC 

• Compare questionnaire 

content to ensure 

comparability of SAQ data 

• Extract dataset for internal 

questionnaire (ISQ) from FC 

database; second SAQ dataset 

downloaded from external 

service provider’s portal 

• Supplier questionnaire 

responses converted to excel 

in order to enable qualitative 

analysis 

• Multiple-case study design 

enabled cross-case synthesis 

– ‘theoretical replication’ (Yin 

2018) 

• Exploratory research 

approach necessitated broad, 

illustrative data  

• Eight SI/As identified, each 

with own audit standard, from 

various industries 

• Audit process documents 

downloaded, converted to 

Excel 

• Audit protocols downloaded / 

accessed, converted to Excel 

• Audit activity / frequency data 

collected from SI/As 

• Audit service provider data 

collected from SI/As 

• Comparison of content 

conducted in Excel 

• Abductive logic sought to 

match real-world data with 

TfS Framework 

• MT-SC data generated in real-

world SC transparency project 

• Transparency data generated 

by measuring known number 

of suppliers in MT-SC before 

and after intervention 

• Descriptive process data 

generated also via participant 

observation (author 

accompanied audit of 

supplier) and qualitative 

analysis of transparency 

process 
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In the following subsection, a high-level summarisation of the dissertation’s findings is 

presented before these are discussed in Section A4. 

3.3 Major Research Results and Findings 

The dissertation’s three research contributions were empirical and qualitative in nature, and 

accordingly generated a lot of rich, descriptive data. In the following sub-sections, the major findings 

of the research contributions are presented. For more detailed and broader findings, please consult 

the respective ‘findings’ chapter in each of the published articles (B1, B2 and B3). This section 

summarises the key findings that were compiled, and in the next section (A4) these compiled findings 

are discussed and reflected upon within the context of SSCM. 

Table 2. Summary of Research Contributions’ Findings 

First Contribution (B1): 

Supplier Sustainability Self-

Assessment Questionnaires  

Second Contribution (B2): 

Supplier Sustainability Audits 

Third Contribution (B3): 

Supply Chain Transparency for 

MT-SSCM 

• Over 20,000 FC internal 

supplier questionnaires (ISQ) 

and over 5,000 SAQs analysed 

• Average supplier scores much 

higher for internal supplier 

tick-box questionnaire (89%) 

than validated, industry-

aligned and shared SAQ (65%)  

• For SAQ differentiated results 

concerning sustainability 

areas; for ISQ considered 

non-representative due to 

improbably high avg. scores 

• Average scores based on 

supplier’s location returned 

unexpected results: suppliers 

in developing countries 

‘outperformed’ those is 

developed countries  

• Supplier fatigue addressed by 

standardised nature of SAQ 

• Eight SI/As selected from 

sample, as comparable in 

terms of having a common 

audit standard and ability to 

share audit results within SI/A 

• Audit activity confirmed to be 

increasing: approx. 10,000 in 

2010 and over 60,000 in 2019 

among surveyed SSAS 

• Particular increase in activity 

between 2017 – 2019 

• High degree of SSAS overlap, 

particularly in regard to audit 

process and steps (almost 

identical) and audit 

sustainability categories (13 

common major sustainability 

categories identified) 

• At granular level, audit 

protocols differed, 

demonstrating heterogeneity 

& barriers to standardisation 

• SC transparency can be 

operationalised by comparing 

snapshots of known SC actors 

• Research found that supply 

chain mapping audits, tracing 

material flows are a means 

for FCs to improve SC 

transparency 

• Based on Tier-1 estimate 28 

sub-suppliers in a critical, high 

risk SC were assumed. After 

intervention minimum of 79 

sub-suppliers identified 

(+182%) 

• Both FC and Tier-1 supplier 

underestimated SC complexity 

• SC transparency identified as 

precondition for extending 

SSCM activities in MT-SCs 

• SC Transparency can 

contribute to increased SC 

collaboration and improved SC 

governance 
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3.3.1 Self-Assessment Questionnaires (B1) 

As introduced above, the first research contribution involved a case-study of two types of 

supplier sustainability questionnaires and over 25,000 supplier responses to these questionnaires. 

Thus, it analysed two datasets, which included over 20,000 supplier responses to an older internal 

supplier questionnaire (ISQ) and over 5,000 responses to a self-assessment questionnaire (SAQ), 

which has been aligned across the industry and is deployed by ten OEMs. The ISQ returned much 

higher average supplier sustainability scores: two-thirds of all suppliers attained scores between 90 

and 100%. The ISQ was a mandatory requirement for many suppliers as part of standard procurement 

process, but it was not shared with other FCs, nor was it embedded in a process of validation, 

corrective action and continual improvement. In contrast, the industry-aligned SAQ returned supplier 

sustainability scores that were more differentiated, both in terms of total score as well as the 

different sustainability areas that constituted the questionnaire (Environmental, Social, Compliance, 

Sub-Suppliers, Health and Safety). The SAQ questionnaire was not mandatory, but was imbedded in 

a process that included the external validation of all responses and enabled suppliers to share their 

completed SAQs with multiple FCs. The average scores per instrument were 89% for the ISQ and 65% 

for the SAQ.  

The research also revealed unexpected results in terms of average scores relating to the 

suppliers’ geographic locations (Jia et al. 2018b; Silvestre 2015; Jayasinghe and Hunter 2020; Zailani 

et al. 2012). In the ISQ results, the top ten country average scores were very high, ranging from 86% 

(Germany) to 98% (China). The top ten SAQ country average scores ranged from 60% (United 

Kingdom) to 73% (Mexico). The lack of score differentiation found in ISQ responses affected the 

usefulness of the tool in terms of realistic sustainability performance monitoring or generating 

sustainability risk data. Because the ISQ total scores were so high, the FC under analysis could not 

distinguish which risk profiles were prevalent, regardless of whether they were based on 

sustainability area or the supplier’s geographic location. The SAQ as a tool returned supplier 

sustainability performance results that was more differentiated. The research contribution found that 

the questionnaire design and process (including validation, potential for resubmission and ability to 
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be shared with multiple purchasing FCs) could enable more differentiated (and probably realistic) 

sustainability performance results. 

3.3.2 Major Findings Supplier Sustainability Audit Standards (B2) 

The second contribution (B2) centred on a central research assumption, which was that 

supplier sustainability audit activity is increasing. The research confirmed this proposition. By 

identifying and gathering data from eight private, voluntary, multi-brand sustainability initiatives / 

associations (SI/As), representing FCs across a broad range of industries, the research was able to 

provide empirical evidence of an increase in audit activity. The research found that the number of 

audits conducted according to the common audit standards that were surveyed increased from 

around 10,000 in 2010 to over 60,000 in 2019, with over half of them conducted between 2017 and 

2019. This six-fold increase stands in contrast to the SI/As’ stated aims of reducing audit fatigue (and 

thereby, one assumes, audit numbers) through the creation of common audit standards. 

The research found a high degree of overlap with regard to audit process and the 

corresponding audit steps foreseen by the SI/As’ audit standards. More pertinently, the SSAS were 

found to overlap with regard to the sustainability topics they covered, with 13 common sustainability 

categories identified. More than half of these categories were found in all audit standards, while the 

remaining categories were found in at least three quarters of the SSAS. Although the general findings 

seemed to confirm that SSAS are highly similar and that there is initial potential for cross-recognition 

and standardisation, a deeper, more granular analysis of audit protocols revealed much less 

homogeneity at the level of audit questions. In summary, the research found that in spite of the 

potential for cross-recognition and standardisation in terms of the audit process and the categories 

they cover, there was greater divergence and less-overlap – in terms of the detailed content that was 

covered – than was initially apparent. 

3.3.3 Main Findings: Transparency for Multi-Tier SSCM (B3) 

The third research contribution provided empirical insights into the operationalisation of MT-

SC transparency for SSCM. In general, this was achieved by quantifying the numbers of known SC 

actors in an entire multi-tier, raw material supply chain, of an automotive OEM FC, tracking up the SC 
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to the corresponding refiners, traders and mines. These findings were achieved by measuring 

snapshots before and after SC transparency instruments and tools had been applied to the SC. The 

research began with a baseline MT-SC map provided to AFC by its first-tier supplier.  This constituted 

a total of 28 sub-suppliers below the direct tier-1 supplier. After an intensive process of tier-for-tier 

supply chain auditing and mapping that was commissioned by the FC and its first-tier supplier, 

profound mid- and upstream supply chain complexity was uncovered. This resulted in a total of at 

least 79 sub-suppliers (an increase of 182%). The research found that such significant MT-SC 

complexity had been underestimated by both FC and first-tier supplier alike. 

The case-study research found that transparency is a necessary precondition for implementing 

MT-SSCM. Furthermore, the process of achieving multi-tier supply chain transparency was found to 

be an iterative one, dependent on collaboration with experts and tier-one suppliers, and potentially 

contributing to improved MT-SC collaboration and governance. This lends support to the framework 

suggested by Garcia-Torres et al. (2019). In the following section, the dissertation’s cumulative 

findings are discussed in detail and mapped within the research framework introduced in A2.  

4. Discussion 

This dissertation frames its findings by referencing three major facets of SSCM that were 

proposed by Roy et al. (2018) in their framework, namely: SSCM adoption, implementation and 

extension, and sees the successive adoption of SSCM as part of a process or journey, not a once-off 

state (in alignment with Silvestre 2015) as depicted in Figure 4. The tools and instruments analysed 

in each contribution can be used by a FC after it has proclaimed its intentions regarding sustainability 

(including to its SC) and formulated its requirements and expectations of its suppliers. While codes of 

conduct are useful for adopting SSCM, assessment tools such as self-assessment questionnaires and 

audits are often the first manifestations of practised / implemented SSCM.  
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Figure 4. Discussion of Dissertation Findings within SSCM Framework  

As the first contribution (B1) found, merely having a questionnaire in place (‘dear supplier, how 

sustainable are you?’) does not guarantee that actual sustainability performance is really being 

captured, let alone actively being managed in SCs. This research also demonstrated that if FCs work 

to make the self-assessment tool more accurate and effective, then differences in supplier 

sustainability performance can be detected. Audits, which in the second research contribution (B2) 

were found to be an intensive assessment instrument gaining in global application, are proposed to 

be a more mature assessment tool. In contrast to self-assessment questionnaires, audits represent 

an external supplier sustainability assessment that is conducted in order for a FC to assess realities 

on the ground at their suppliers’ facilities, monitor conformance in greater depth, and to capture 

supplier sustainability performance data. Combined, the two tools analysed in B1 and B2 can help 

strengthen the FC adoption of SSCM by providing broad and in-depth sustainability performance data 

from their direct suppliers, which helps to inform and improve SSCM practice. Nonetheless, as the 

findings also demonstrate, quite different sustainability performances may be measured depending 
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on the audit standard applied and/or the design and configuration of the self-assessment 

questionnaire. 

Putting aside issues of measurement / accuracy, the application and implementation of such 

tools to the direct supply base do not satisfy stakeholder expectations regarding FC responsibility for 

entire, critical supply chains (Hartmann and Moeller 2014; Jia et al. 2018a; Rebs et al. 2019; Villena 

2019). In particular with regard to some raw materials, grave sustainability issues can occur in the 

upstream supply chain, and FCs are expected to assess and mitigate related risks and problems (Sauer 

and Seuring 2017; Young et al. 2019). While sustainability self-assessment questionnaires and audits 

could be (adapted and) extended to the upstream SC, such as raw material producers, this first 

requires FCs to achieve supply chain transparency in order to know where the raw materials in their 

products come from (Young et al. 2019) and which SC actors to monitor and assess in the SC. The 

necessity of SC transparency as a prerequisite (Bastian and Zentes 2013) for the extension of SSCM 

and that of the corresponding SSCM tools and instruments to the entire SC, is depicted in Figure 4.  

Hence, the third research contribution (B3) focussed on emerging developments in multi-tier 

SSCM (Garcia-Torres et al. 2019; Tachizawa and Wong 2014) in order to first understand how MT-SC 

transparency can be achieved so that FCs can move beyond the ‘visible horizon’ (Busse et al. 2017) 

and monitor, assess and manage the sustainability of sub-suppliers. The research contribution 

demonstrates how applying transparency instruments such as mapping audits can increase MT-SC 

transparency so that it enables due-diligence and sustainability assessment (also indicated by the 

orange feedback arrows in Figure 4). Furthermore, all contributions provided support for the 

argument proposed by Beske-Janssen et al. (2015), which is that measuring sustainability in the 

supply chain (direct suppliers or sub-suppliers) increases transparency and further contributes to 

supply chain collaboration and governance, while also providing preliminary support for the enabling 

cycle proposed by Garcia-Torres et al. (2019). These reinforcing outcomes support the extension and 

adoption of SSCM throughout MT-SCs (Sauer and Seuring 2018b; Canzaniello et al. 2017; Lechler et 

al. 2019). 
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 The dissertation’s main findings indicate that SSCM instruments and tools are key 

contributors to how companies adopt, implement and extend sustainability management in their SCs. 

The findings partially fill various knowledge gaps that have perhaps instead been assumed in 

academic considerations of how SSCM is implemented in practice. Importantly, the findings point to 

potential serious blind spots confronting FCs caused by poorly-designed instruments and processes 

that may provide a false sense of sufficient SSCM. Certainly, the research demonstrates that 

effectiveness depends on how the tools are designed, embedded in procurement processes and 

anchored within institutions. Unique, company-specific tools are likely to lead to supplier assessment 

fatigue (Newitt 2012; Jayasinghe and Hunter 2020), which can have negative effects on the reliability 

and / or accuracy of the instruments (Locke et al. 2013). Beyond the tools and instruments surveyed 

in the three research contributions, there are other SSCM tools, such as Product Life Cycle 

Assessments (which focus less on the company level of the organisations in the SC, and more on the 

environmental and/or social footprint of a product); Blockchain solutions for tracking and/or tracing 

raw materials, and collecting and safely communicating sustainability information about each partner 

in the SC; a geographical and filter-based risk assessment (such as Maplecroft); supplier sensitisation 

and development programmes (training); philanthropy / local community projects; and 

incentivisation tools (Kogg and Mont 2012; Singh and Trivedi 2016; Kühnen and Hahn 2017; D'Eusanio 

et al. 2019; Björklund et al. 2012).  

A sustainability strategy in procurement is only as effective as the implemented management 

systems that enable it. In turn, sustainability management systems for SCM / procurement are 

dependent on their constitutive instruments, tools and processes for operationalisation and success. 

The findings in B1 and B2 suggest that SSCM tools need to produce dependable data that is preferably 

externally verifiable, and that such data should be shareable and scalable to reduce the assessment 

fatigue of suppliers (Newitt 2012), in particular when (sub-) 

suppliers supply to various industries (Schoeggl et al. 2016a; Villena and Gioia 2018). If such tools are 

anchored into core, strategic procurement processes, then they will be taken seriously by suppliers 

and buyers alike (Villena 2019). Although an increasing body of research points to the financial and 

operational benefits of becoming more sustainable, suppliers are often under competing pressures 
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(Wang and Wood 2016; Zamur et al. 2017) and (especially B2B suppliers), in stark contrast to focal 

companies (Villena and Gioia 2018), are not exposed to constant critical pressure from a broad array 

of stakeholders.  

As Beske-Janssen et al. (2015) explain, traditional procurement and supply chain management 

focussed primarily on economic factors. Correspondingly, classic SCM tools and instruments that 

were developed to determine cost, dependability, flexibility, quality, and speed (Gunasekaran et al. 

2004) do not provide the purchasing FCs with sustainability information from their SCs that can be 

used to inform their SSCM. Much extant SSCM literature appears to have overlooked the critical role 

that tools and assessment play (Imbrogiano 2020). Whilst supplier sustainability audits have been 

subjected to significant scrutiny and critique from disciplines outside of SSCM (Short et al. 2016; 

Terwindt and Armstrong 2019; Locke 2013; LeBaron et al. 2017), these critical debates were not 

prominently featured in SSCM debates. Supplier SAQs on the other hand, were not found to have 

been investigated in any discipline, despite their prominence as a widespread instrument for 

generating SC sustainability data and their status as a mainstay of SSCM implementation (Müller and 

Bessas 2017; BSR & UNGC 2015). In general, scalability and the cost of tools and instruments remains 

a challenge. As long as FCs have to cover all or most costs for determining the sustainability 

performance in their supply chains, this will be weighed against how this data is used in order to 

conform with stakeholder requirements (e.g., reports) and to fulfil minimum requirements versus 

thorough SSCM and supporting continuous improvement of supplier sustainability performance. 

There are more significant ‘grand challenges’ confronting SSCM (Buckley et al. 2017) that nonetheless 

affect and are partially affected by the tools and instruments that have been surveyed. These range 

from incentive structures for suppliers and sub-suppliers as well as the need for political/public 

contributions, to global supply chain governance and monitoring (Mayer and Phillips 2017). In some 

cases, for more than three decades, global FCs have been pursuing global sourcing and procurement 

strategies to secure the lowest price. Thus, suppliers have historically been conditioned and selected 

for practices that were contrary to the goals of SSCM (Locke 2013; Brown 2015). It seems that without 

any changes being made to entrenched and dominant incentive structures in procurement, the 

reaction of suppliers to such instruments will depend on complex motivations. This can potentially 
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lead to strategies such as ignoring requirements or doing the minimum to fulfil or comply with them 

(Chen and Chen 2019; Grimm et al. 2016). Once suppliers understand that sustainability 

improvements will probably improve their business outcomes (Ağan et al. 2016), the importance of 

positively interacting with such instruments (e.g. to positively differentiate themselves from their 

competitors) will become apparent.  

 Finally, in many cases, SSCM tools seek to measure to what extent a supplier conforms with 

legislation, international norms and company requirements. Due to a prevailing neoliberal economic 

climate, global brands have been left to regulate themselves and voluntarily govern sustainability 

standards in their supply chains (Klein 2010; LeBaron et al. 2017; Mayer and Phillips 2017; Bair 2017). 

At the same time there has been a lack of binding, progressive legislation in many developing and 

producing countries (this was often seen as a disincentive for investment by MNCs), meaning that 

working and environmental standards have been kept low and not systematically controlled (ITUC 

2020; Bair 2017; Mayer and Phillips 2017). Over the last decade there has been increasing pressure 

on governments in ‘western’ countries to implement tougher laws and regulations, which has 

required global brands and FCs to improve the sustainability of their supply chains. SSCM tools and 

instruments, if well designed and implemented to maximise effectiveness, can play an important role 

in increasing transparency in global supplies chains by revealing the realities in these SCs (Kashmanian 

2017). By measuring companies’ sustainability practices and performance in SCs, and thereby 

creating quantifiable, comparable data for governments and other stakeholders to orient themselves 

towards, businesses can be held accountable for their actions. Also, FCs that recognise that their 

business benefits from more sustainable supply chains can use such instruments to increase 

transparency with regard to their sustainability undertakings and improvements.  

5. Relevance and Implications 

This research was undertaken with an aim to improve knowledge of the instrumental workings 

of SSCM. Ideally all research should aim to not only generate new knowledge of relevance and 

consequence to its (and neighbouring) academic field(s), but also to be of timely relevance for 
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practitioners, actors and interested stakeholders in the corresponding field. Recalling the opening 

assertion by Krause et al. (2009) that FCs are only as sustainable as their supply chains, this research 

was designed with a practical focus and sought to connect the frameworks and theories of SSCM to 

its actual instrumentation and implementation by individual focal companies. The research 

contributions provide empirical insight into and in-depth analysis of exemplary core instruments and 

tools currently employed by FCs in order to manage sustainability in their global SCs. The research 

contributions demonstrate how these central tools and instruments are operationalised, and what 

processes they can be embedded in. Moreover, it shows how collecting such sustainability data and 

measuring sustainability performance increases SC transparency, which in turn informs and enables 

SSCM. Analysing these tools and instruments in an in-depth, empirical manner revealed important 

insights into their limits and potential, and serves as a basis for demonstrating what they can achieve 

and how they can be improved. In the following, the implications and relevance of this research for 

academia is presented, followed by its implications for focal companies and practitioners in the field 

of SSCM. 

5.1 Implications for Academia 

SSCM as an academic field has come a long way from its beginnings as a fledgling sub-topic of 

supply chain management less than 20 years ago (Lis et al. 2020; Carter et al. 2019). The research 

presented in this dissertation is clearly located within the applied / operational sub-categories (Dubey 

et al. 2017a) of this field as explicated in Figure 1 in section A2 above. Beyond the obvious practical 

implications regarding the design of instruments and the corresponding processes examined in detail 

(supplier self-assessment questionnaires, sustainability audits and supply chain mapping), the 

findings of this dissertation also have broader academic relevance.  

One of the primary goals of the research was to draw attention to the basic tools of SSCM given 

the central role they play in generating and measuring sustainability in supply chain management. 

The dissertation contends that in SSCM both questionnaires and audits have been overlooked and/or 

taken for granted, and that audits were also handled as neutral instruments of measurement despite 
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mounting criticism in other academic disciplines (Brown 2015; Terwindt and Armstrong 2019; Locke 

et al. 2007; Short et al. 2016; Fransen et al. 2019). On the one hand, such SSCM instruments are 

fundamental to a whole sub-discipline focussing on sustainability performance in SSCM (Beske-

Janssen et al. 2015; Lee and Kashmanian 2013; Ferri and Pedrini 2018; Saeed and Kersten 2020), 

including supplier monitoring, evaluation and development (Zimmer et al. 2016; Ağan et al. 2016; 

Hajmohammad and Vachon 2016; Liu et al. 2018; Meqdadi et al. 2020), and by extension, SC-wide 

sustainability management (Schaltegger Stefan et al. 2014; Fritz et al. 2017; Schoeggl et al. 2016b). 

On the other, as Imbrogiano (2020) warns, SSCM as an academic discipline risks complacency if the 

tools used to generate sustainability performance data are not critically assessed and understood.  

Hence this dissertation recognises a need for more integrated SSCM research – not just 

simulations and decision theories, frameworks and literature reviews on the one hand and case 

studies at higher strategic levels on the other, but also a coupling of critical analysis and the evaluation 

of the instruments required by SSCM.  Thus, the findings presented in this research should be 

considered in future SSCM research so that when companies are questioned on their SSCM strategies 

and implementation (Delphi studies, case studies, broad questionnaires etc.), attention is paid not 

only to what activities are purportedly undertaken or what data is considered, but also to how these 

reported activities are implemented (what instruments, what type of tools) and how companies 

generate their supplier sustainability performance data.  

The ‘quality’ of the performance data not only suffers under a myriad of widely-defined and 

cited performance indicators (see, for example, Saeed and Kersten 2020) but also from the well-

established phenomenon in the field of information technology referred to as: ‘garbage in; garbage 

out.’ Poorly designed or implemented SSCM measurement tools will result in poor data quality. As 

demonstrated in the first research contribution, poor data quality is of little use to academics in terms 

of differentiating sustainability practices and performance, and hence drawing relevant conclusions 

from the data. The questions regarding the central role played by tools in generating sustainability 

data become even more important once the academic focus expands to supply-chain wide 

sustainability management (Fritz et al. 2017), as standardisation of performance data collection is 
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found to facilitate data exchange for SSCM (Beske-Janssen et al. 2015). Once SC sustainability data is 

standardised, the potential of big-data becomes more apparent (Chiappetta Jabbour et al. 2020; 

Castka et al. 2020) and may be utilised by technologies such as blockchain (Paliwal et al. 2020; 

Kouhizadeh et al. 2020). Special attention needs to be given to underreported and/or unknown sub-

SC complexity and the fact that the SC needs to be revealed / transparency achieved before data can 

be gathered from it. This applies especially to MT-SSCM.  

Another aspect of particular importance for SSCM research, concerns supplier assessment 

fatigue such as audit fatigue (Khalid et al. 2020; Newitt 2012). The dissertation provides empirical 

insights into the scale of the instruments applied to suppliers in order to measure and manage their 

sustainability compliance and performance, which includes a six-fold increase in shared audits 

conducted. Specifically, the research produced indicative findings that, despite efforts to harmonise 

SSCM tools within industries (e.g., at the level of industry associations / initiatives), the number of 

assessments being undertaken is increasing. It is therefore important to better understand the 

particular pressures on and incentives for tier-1 suppliers (Leppelt et al. 2013). Tier-1 suppliers 

perform a ‘double role’ as they receive strict requirements from global FCs, which they are expected 

to fulfil, but also they are expected / required to implement SSCM themselves, by cascading FCs' 

sustainability requirements (and then monitoring / measuring performance) in their own SCs 

(Wilhelm et al. 2016). The dissertation presents findings that indicate that tier-1 suppliers are likely 

to produce desirable responses if the tools and instruments let them. These findings add weight to 

the concern raised by extant literature regarding the strategic choice made by some suppliers to not 

comply with SSCM (Zamur et al. 2017). Hence the efficacy and legitimacy of the tools employed 

should contribute to suppliers’ perceptions of SSCM as whole (Sauer and Seuring 2018a). The 

apparent effectiveness of the SSCM tools and instruments will not only potentially lead to more 

accurate sustainability performance measurement and management, but also increase the perceived 

legitimacy of the FC’s sustainability reporting. This is because the numbers and facts presented will 

then be seen as realistic / representative.  
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The third research contribution in this dissertation also raises questions about the perspectives 

and roles of mid-tier and upstream SC actors in SSCM (Meinlschmidt et al. 2018; Sauer and Seuring 

2018b). While instruments such as those featured in this dissertation can and are applied to sub-

suppliers, the bigger challenge is to know which SC partners are actually present in the SC. Hence this 

research underlines the pre-eminence of transparency as the defining pre-requisite (Bastian and 

Zentes 2013) for accurately determining which sub-suppliers could and should be included in MT-

SSCM so that more targeted SSCM practices are enabled throughout relevant MT-SCs (Young et al. 

2019). As pressure continues to increase for MT-SSCM, the perspectives of mid-tier and upstream 

(sub-)suppliers will need to be increasingly factored into research (Lechler et al. 2019), as these SC 

actors will increasingly become the recipients of such SSCM tools and processes. 

5.2 Implications for Focal Companies and Practitioners 

From the outset, this research was designed and conducted in order to be of practical value to 

practitioners of SSCM. Recognising the particular responsibility attributed to FCs along with the 

corresponding leverage and influence that these companies exercise, this research analysed the 

implementation of SSCM in practice from a FC perspective. This was in order to understand how 

various tools and instruments work and how they can be effectively operationalised and integrated 

into core company processes and strategy. A strategy is only as good as the systems in place and the 

system requires instruments and tools to inform it (Hoejmose et al. 2013). With a better 

understanding of the potential and limits of core SSCM tools and instruments, this research aims to 

contribute to better implementation and more accurate measurement and monitoring, which would 

in turn support decision making (Taticchi et al. 2015) and ultimately lead to more effective SSCM 

(Meqdadi et al. 2020). Rather than being a static state that companies either achieve or not, this 

dissertation follows the concept of SSCM as journey (Silvestre 2015; Roy et al. 2018) during which 

SSCM implementation goes through stages of maturity and increased reach.  

The research specifically considers the design and implementation of core supplier assessment 

instruments, such as how to monitor and measure supplier sustainability conformance and 
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performance through both self-assessment questionnaires and sustainability audits conducted at 

supplier facilities. It finds that the resulting supplier performance data can significantly differ 

depending on how the SSCM tool is conceived, designed and implemented. A sustainability 

questionnaire is not necessarily going to produce the same performance data as another 

sustainability questionnaire, nor can it be assumed that supplier sustainability audits are completely 

comparable or will return the same findings. Hence, this research features the key importance of 

tools for better sustainability performance measurement, and, correspondingly, better management 

(Schaltegger Stefan et al. 2014). Indeed, the implications for companies with good tools versus those 

with bad ones can have wide-ranging consequences. For example, bad tools (inadvertently or not) 

may serve as a fig-leaf or for greenwashing purposes. Good tools, on the other hand, can provide 

realistic data that informs risk management and serve as the basis for sustainable supplier 

development. It also can provide input for improvement, innovation and new strategies. 

In contrast to much of the extant literature on SSCM implementation, this dissertation focuses 

on concrete cases of implemented SSCM tools and instruments, either at the level of an individual FC 

or at that of industry associations collaborating as part of SSCM. In this manner, over 25,000 supplier 

sustainability responses provide a substantial snapshot and insight into response behaviour with 

regard to supplier self-assessment questionnaires. The limits and pitfalls of self-assessment do not 

represent a new problem (Spector 1994; Crane 1999) but are very likely overlooked when FCs design 

their own instruments (generally with limited resources). Hence, this research offers insight into 

SSCM implementation in practice, such as differences in supplier responses in relation to how they 

can contribute to a sustainability self-assessment questionnaire that is more thorough and better-

designed. Therefore, this research draws attention to the need for critical reflection on how to 

improve supplier self-assessment (e.g., through validation and industry alignment).  

By offering empirical insights and discussions on improving tools at different phases of SSCM 

maturity, practitioners starting out on the SSCM journey (Silvestre 2015) can orient themselves 

towards broadly monitoring compliance with their sustainability requirements (Lee and Kashmanian 

2013; Roy et al. 2018). Companies that have long since established and communicated their 
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requirements and have already instituted a broad, general compliance mechanism, can conduct 

deeper assessments and monitor their suppliers’ sustainability performance with the help of 

sustainability audits. The dissertation’s contribution on the topic of audits analyses eight supply chain 

sustainability initiatives and associations that represent a broad range of industries (from pharma, to 

electronics, to toys). It covers over 300,000 audits conducted over a ten-year timeframe. The 

thorough comparison of various audit standards portrayed in this dissertation can provide focal 

companies with an informed reference point for understanding what major sustainability categories 

are covered by which standards, and what the differences are between various existing standards.  

Practitioners from FCs will be well aware of the challenge of managing hundreds or thousands, 

if not tens of thousands of suppliers, and of the importance of the suppliers to procurement 

performance (Ferri and Pedrini 2018). FCs at the start of their SSCM journey first need to gain an 

overview of the general sustainability performance of their suppliers for the purpose of risk 

management, and performance comparability, before they know where to direct resources for the 

purposes of monitoring, supplier sensitisation, and the development and improvement of assessment 

processes. The research found that both self-assessment questionnaires and audits were widely used 

by FCs from all manner of industries (Müller and Bessas 2017). Although many procurement 

professionals are surely aware of the pressures on suppliers resulting from various and varying 

buyers’ demands, there is perhaps less of an understanding of the phenomenon of supplier 

assessment and audit fatigue (Lindholm et al. 2016; Newitt 2012; Locke et al. 2007). As the 

dissertation argues, suppliers that are the subject of multiple or many individual focal company 

assessment tools will be motivated to treat these instruments as laborious and time-consuming 

compliance measures that somehow have to be passed, without engaging with the purpose of the 

instruments in the sense of SSCM (Locke and Samel 2018). Tools that are better designed and whose 

results can be shared with multiple buying customers (for example, an entire industry) reduce the 

repetitive, time-consuming and sometimes disruptive nature of assessments. Hence the takeaway for 

managers and practitioners should be on designing and implementing SSCM tools and instruments 

that effectively measure sustainability practice and performance, and that can also be scaled and 

shared so that assessment/audit fatigue is reduced.  



 

 
32 

 

Finally, the third research contribution should serve as a warning to practitioners that multi-

tier sustainability in supply chain management (MT-SSCM) is heavily reliant on the ‘visible horizon’ 

(Busse et al. 2017), i.e. knowing which suppliers are present in the sub-supply chain. The case study 

demonstrates very clearly that neither the AFC nor the tier-1 supplier was able to anticipate the 

amount of complexity in the MT-SC. Achieving transparency is only the first step in implementing 

SSCM throughout the SC. Furthermore, there is an underlying necessity of transparency with regards 

to many aspects of sustainability for large FCs. For example, they need to be able to report and 

communicate to their stakeholders, to understand the status quo in their operations (including their 

SCs) and to improve overall SC sustainability performance. With regard to extending SSCM 

throughout (particularly high-risk, complex) supply chains, the dissertation pointed to transparency 

as a precondition for supply chain collaboration and governance. Given increasing stakeholder 

pressure on FCs to take responsibility for sustainability issues throughout entire SCs, it is important 

that FCs recognise how little information they have, that they prioritise certain supply chains and 

begin to improve SC transparency in order to begin measuring, monitoring and improving MT-SC 

sustainability.  

As blockchain and other forms of supply chain digitalisation potential continue to emerge, it 

will become even more important that the tools and instruments employed by FCs to measure 

sustainability throughout the SC – which also provide the input data for such solutions – are well-

understood, accurate, transparent, effective and legitimate. Only then, once a broad range of 

stakeholders can trust the output, will the interplay of tools and processes, coupled with 

standardisation, enable industry-wide collaboration and the sharing of SC sustainability data 

(Schoeggl et al. 2016a; Fritz et al. 2017). Hence, in conclusion, no matter where along the SSCM 

implementation journey companies find themselves, they are well-advised to pay critical attention to 

the SSCM tools and instruments they implement, as these can play a critical role in the FC’s ability to 

manage sustainability in their global supply chains.  



 

 
33 

 

6. Conclusion  

The dissertation contributes to a much deeper and empirically-grounded understanding of the 

core instruments and tools used by focal companies at various stages of SSCM implementation in 

order to measure, monitor and assess their suppliers’ sustainability performance. This practical and 

applied dissertation focus and its tangible research outcomes were achieved through close 

cooperation with a large industry player in the form of a global focal company, and a research focus 

on the realities of SSCM as it is actually practised. Qualitative, exploratory case-study research 

revealed insights into the workings of supplier assessment tools, instruments and processes, which 

form the nuts and bolts of SSCM through its measurement of the sustainability practices and the 

performance of suppliers in global SCs. The research responded to identified empirical research gaps 

by: analysing and comparing tens of thousands of supplier responses to different types of self-

assessment; uncovering actual numbers of audits conducted in multiple industries, compiling a 

detailed audit protocol comparison, and undertaking in-depth data analysis of over 10 audit 

standards and following-up with sustainability organisations in Europe, Asia, and North America; and, 

finally, by revealing sensitive, hitherto unknown SC complexity uncovered and analysed in MT-SSCM. 

The dissertation not only analysed current tools and instruments and the data that they produce, it 

also grappled with the phenomenon of supplier assessment fatigue and produced relevant data on 

the tendency towards standardisation and the cross-recognition of SSCM data.   

 Although the dissertation revealed important insights into widespread, core tools of SSCM, it 

is important to note the limitations of the current research. Two of the three research contributions 

were framed within the automotive industry and based on learnings from the perspective of a large 

multi-national German manufacturer. Automotive supplier relations are characterised by relatively 

long lead times until the product’s start of production and (compared to the fashion industry, for 

example) rather long product lifecycles. Hence the general caveat concerning qualitative, case-study 

research and generalisability certainly applies to the subjects of this dissertation, as it is possible that 

SC-specifics related to the FC at hand may not apply to other FCs. While SSCM researchers have called 

for more data from the automotive industry, it is important to note that aspects of power relations 
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and supply chain structures probably have some impact on the workings of the tools and instruments 

analysed for this research. As automobiles continue to become more and more digitised, there will 

no doubt be increasing overlap among automotive and electronics supply chains (Fritz et al. 2017; 

Schoeggl et al. 2016a), and hence standardisation of SSCM performance measure is conceivable. But 

one could question the generalisability of this research’s findings and conclusions for SSCM applied 

to distant commodities, products and industries, such as agricultural goods or building materials. 

Another potential limitation is the timing of the research. Not only the primary FC but the automotive 

industry in general, as well as the practice of SSCM find themselves in a time of disruption and rapid 

change. On the one hand, new digital technologies are emerging and with them the potential for 

collaboration and data sharing is increasing. Furthermore, companies have better understanding of 

sustainability issues in SCs and access to information. On the other hand, NGOs have improved access 

to information on local sustainability issues and scandals, and can leverage communication 

technologies to increase pressure on FCs. Finally, governments and international bodies are 

beginning to create laws, regulations and guidelines that formalise the requirements and 

expectations of FCs and underline the necessity and benefits of SSCM (Shavin 2019). Hence the 

motivations, drivers and pressures that apply to FCs is in a constant state of evolution, which 

conceivably also has an effect on suppliers, and the tools and instruments of SSCM.  

This research primarily focussed on the implementation of SSCM by focal companies – in the 

form of tools, instruments and processes – as applied to suppliers – primarily tier-1, direct suppliers. 

Future research could continue with this focus at the level of the instruments used to measure and 

communicate sustainability performance and practice, but with a focus on B2B tier-1 and tier-2 

supplier-buyer relationships. It would be interesting to understand the extent to which tools, such as 

those illuminated in this dissertation, can be implemented by suppliers, integrated into their 

organisations, and applied to their own suppliers. Such research could shine more light on the 

potential for supply-chain-wide sustainability performance measurement as well as its potential 

barriers and drivers. Further cases and a broader body of research on other multi-tier SC transparency 

approaches would provide a better base for testing models and frameworks that deal with how 

transparency and traceability can enable supply chain collaboration and governance. Finally, future 
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SSCM research would be well-advised not to treat the measurement instruments and tools that 

underlie the strategies and outcomes as neutral artefacts. Critical academic attention from disciplines 

outside of SSCM have consistently questioned the efficacy of audits in particular as well as the fig-

leaf nature of private, voluntary SSCM that is driven by large companies in general. Hence, future 

research should focus on measuring impact and efficacy, as it would thereby contribute to 

empirically-informed debates on legitimacy. 

This dissertation took as its starting point the hypothesis put forward by Krause et al. (2009), 

that a focal company is only as sustainable as its supply chain. By way of reference to the adage that 

‘a master is only as good as their tools,’ the dissertation sought to shine light on these overlooked, 

crucial aspects of sustainability management in global supply chains. By better understanding these 

instruments, and accepting that their design and implementation can affect the sustainability 

performance that they are supposed to be neutrally measuring, both academics and practitioners 

may be able to improve the accuracy, implementation and efficacy of SSCM.  
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B1. Article 1: Supplier Sustainability Self-Assessment Questionnaires 

 

 

Dear supplier, how sustainable are you? 

A multiple-case study analysis of a widespread tool for sustainable supply 

chain management 

Iain J. Fraser1, Martin Müller1, Julia Schwarzkopf2 

1 Institute of Sustainable Corporate Management, Ulm University, Ulm 
2 Chair of Sustainable Corporate Management, HTW Berlin Business School, Berlin 

 

Abstract 

This article analyses one of the most common tools employed by global focal companies in 

sustainable supply chain management (SSCM) across all industries: supplier sustainability self-

assessment questionnaires. Extant research has moved beyond the questions of whether and which 

suppliers should be assessed. Current research is already focussing on how to share and standardise 

such assessment data. Despite mounting general research on SSCM, we identified that specific tools 

such as self-assessment questionnaires have not been empirically analysed in SSCM literature. Thus, 

this paper addresses the research questions of what differences there are among supplier self-

assessment questionnaires and how supplier responses to such questionnaires might be influenced. 

Our research involves an abductive multiple-case study design and an analysis of over 25,000 

responses from globally dispersed suppliers to two types of supplier sustainability self-assessment 

questionnaires administered and requested by a global automotive focal company. 

Although the two questionnaires covered similar areas of sustainability practices and were 

administered to suppliers of the same focal company, the suppliers’ responses demonstrated various 

observable differences in average sustainability scores. Social desirability bias and supplier 

assessment fatigue were identified as issues confronting such questionnaires. We find that 

questionnaire design, how the questionnaire is embedded in the focal company’s processes and 

institutional settings are factors that potentially influence suppliers’ responses and could counteract 

social desirability bias and supplier assessment fatigue. Based on these findings we make suggestions 

for improving these SSCM tools and provide recommendations for further research.  

 

Keywords: Sustainable supply chain management; Supplier assessment; Self-assessment; 

Sustainability assessment tools; Supplier assessment fatigue; Social desirability bias  
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1. Introduction 

Two decades ago, Crane (1999) titled an article “Are you ethical? Please tick yes or no.” Over 

20 years later, the title is relevant to sustainable supply chain management (SSCM) research and 

warrants specific academic attention. Global buying companies increasingly monitor and/or evaluate 

the sustainability practises of their suppliers with the help of self-assessment questionnaires but 

these central tools have not been featured in SSCM investigations. This is a problem because, as Das 

(2017) argues the challenge for SSCM as an academic discipline is “how to make the broad concepts 

of sustainability relevant, applicable and operationalisable to SCM at firm level” (Das 2017, p. 1345). 

The problem is, how sure are we about the accuracy of such tools for conveying suppliers’ 

sustainability practices and performance? And how can companies trust the responses and data 

generated? 

The last decade has seen a veritable boom in publications focussing on SSCM, the closely-

related areas of responsible/green/sustainable purchasing and supplier management (Ahi and Searcy 

2013; Ansari and Kant 2017; Beske-Janssen et al. 2015; Brandenburg et al. 2019; Gimenez and 

Tachizawa 2012; Oliveira et al. 2018; Seuring and Müller 2008; Koberg and Longoni 2019; Walker et 

al. 2012). This intensification of research corresponds with a continual increase in the importance of 

SSCM to practitioners/companies, as evidenced by the growth in activity within and among firms 

regarding sustainability in supply chains (Gimenez and Tachizawa 2012; Schoeggl et al. 2016a; Sancha 

et al. 2016; Singh and Trivedi 2016). At the same time, we note an intensification of stakeholder 

expectations (Seuring and Müller 2008; Li et al. 2014; Mueller and Bessas 2017) and a densification 

of guiding frameworks (Rasche and Gilbert 2012; Seuring and Gold 2013; Lee and Kashmanian 2013). 

By now, large multi-national corporations will inevitably include their approaches to supply chain 

sustainability in their sustainability reporting (Harms et al. 2011; Walker and Jones 2012). 

Nonetheless, there still appears to be a gap between theoretical academic SSCM research on the one 

hand, and SSCM practice on the other. Companies confront increasing expectations of their 

responsibility and have to devise strategies, measures, processes and tools to improve sustainability 
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in their supply networks as part of their broader sustainability strategies (Canzaniello et al. 2017; 

Ecovadis 2017; Pagell and Shevchenko 2014).  

Various practical approaches and tools employed by multi-national corporations to improve 

sustainability in their supply chains have been identified (Lee and Kashmanian 2013). Whilst there 

has been illuminating analysis of the effectiveness of codes of conduct (Egels-Zandén 2014; Bartley 

and Egels‐Zandén 2015) and to a lesser extent audits (Locke 2013; Short et al. 2016; Terwindt and 

Armstrong 2019), there has otherwise been little focus in SSCM literature on self-assessment as a 

tool for SSCM. One example is provided by Kashmanian and Moore (2014), whose research primarily 

focussed on company codes of conduct, which follow recommendations to companies by the United 

Nations Global Compact (UNGC) and Business for Social Responsibility (BSR). In summarising supplier 

monitoring activity, they briefly mention supplier self-assessments: “Prior to conducting audits of any 

kind, a company usually has suppliers perform self-assessments”, which they point out are cheaper 

and faster in terms of identifying sustainability risk (Kashmanian and Moore 2014, pp. 13–14). Das’ 

(2017) review of the state of SSCM research included a framework for SSCM practices, however 

supplier questionnaires (or similar SSCM performance measurement tools) were not covered. Thus, 

in this regard it appears that SSCM as an academic discipline is still challenged to be managerially 

relevant (Carter and Easton 2011) in the sense that it has not analysed the processes and tools that 

are widely in use. This is supported by Dubey et al. (2017a) who suggest a framework for bundling 

the numerous theoretical and practical oriented academic works in the field of SSCM (see Figure 1). 

One of their constructs, “Operational Performance Assessment” and the corresponding item “Audit 

and Assessment” (Dubey et al. 2017a, p. 339), forms the particular frame for the current paper. The 

tools covered by their framework are central to much focal company SSCM work, employed in 

multiple industries, and are sometimes the sole source of supply chain sustainability information. 

However, we argue that questionnaires are often taken for granted or overlooked and thus we find 

that they “must be further scrutinized through phenomenon-driven research” (Hahn and Ince 2016, 

p. 34).  
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This paper aims to partially address this research gap, understanding supplier sustainability 

questionnaires to be part of a supplier assessment process (Mueller and Bessas 2017) and thus it 

focuses on the following research questions: 

RQ1: What are the differences between an in-house, one-off supplier self-

assessment questionnaire and an industry-wide, shared and validated supplier self-

assessment? 

 

RQ2: What might the major factors influencing supplier responses to these two 

types of sustainability self-assessment questionnaires be? 

 By answering these research questions with empirical case data on these central tools for 

SSCM, our research we postulate various factors that may explain substantial differences in the 

results of suppliers’ sustainability self-assessment questionnaires and make suggestions about how 

to improve the quality of such tools in the future. Following this introduction, we now provide a 

literature review of supplier assessment in SSCM, supplier self-assessment and challenges to self-

assessment questionnaires, such as social desirability bias. Thereafter, we introduce the multiple-

case study methodology and focus on supplier sustainability questionnaires as the unit of analysis for 

cross-case synthesis. We then present the case studies, describing how the data was collected and 

analysed. Then the results of the cases are presented, compared and synthesised. After this 

comparative analysis and discussion of both cases, we present our conclusions, including the 

implications of our findings, limitations of the research and recommendations to both practitioners 

and academics for areas of improvement and future research. 

2. Literature Review 

Global companies have been profiting from globally dispersed supplier networks for many 

decades (Gunasekaran et al. 2004; Lebaron et al. 2017; Lee and Kashmanian 2013; Petersen et al. 

2000). Since the 1990s, public attention has increasingly been drawn to the negative effects of 

companies’ practices and the perception of their responsibility for sustainability problems in global 

supply chains (Caniëls et al. 2013; Foerstl et al. 2010; Frostenson and Prenkert 2015; Klein 2010; Locke 
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2013; Seuring and Müller 2008; Wolf 2014). The emergence of SSCM can be seen as a response to 

this stakeholder pressure (Seuring and Müller 2008). Beske-Janssen et al. (2015) documented the 

remarkable growth of academic publications on the topic of SSCM. Ansari and Kant (2017) hail SSCM’s 

rise to prominence as the “advent of a new era” (ibid, p.2524). Most SSCM literature has an implicit 

or explicit focus on so-called focal companies (Frostenson and Prenkert 2015), which typically exhibit 

the following characteristics: “(1) rule or govern the supply chain, (2) provide the direct contact to 

the customer, and (3) design the product or service offered” (Seuring and Müller 2008, p. 1699) and 

tend to be the owners/drivers of supplier sustainability assessments in their respective supply chains. 

2.1 SSCM Assessment 

The SSCM tools and processes that focal companies have at their disposal are applicable across 

industries (Hoejmose et al. 2013; BSR & UNGC 2015; Mueller and Bessas 2017). For example, Schoeggl 

et al. (2016b) note that companies in both the electronics and automotive industries are trying to 

address myriad sustainability issues in their broad and overlapping supply chains through 

sustainability assessment. As focal companies are increasingly required to assess their supply chains 

for sustainability risks (Lechler et al. 2019), they must first understand the status quo of SSCM in their 

supply chain, before they can improve it. To achieve this, they must be able to gauge progress in their 

suppliers’ sustainability performance, which means supplier sustainability performance must be 

measurable and then assessed (Mokhtar et al. 2017; Reilly 2017). Thus, as Seuring and Gold (2013, 

p. 2) find, “managing the link to suppliers plays a key role when focal firms aim at moving toward 

sustainability.”  

Spence and Bourlakis (2009, p. 27) and Foerstl et al. (2010) have argued that supplier 

assessment has a positive effect on sustainability performance. Mueller (2017) proposes companies 

break down their SSCM processes into three steps: prevention, early warning, and reaction (see 

Figure 1). Companies need processes and tools to identify sustainability risks in their SCs (Foerstl et 

al. 2010; Hartmann and Moeller 2014; Kashmanian and Moore 2014), particularly relying on exchange 

with their top tier suppliers (Leppelt et al. 2013; Sancha et al. 2016; Schoeggl et al. 2016b; Seuring 
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and Gold 2013). One of the primary means for obtaining this sustainability information, necessary for 

a focal company’s SSCM, is through supplier sustainability assessment (Lee and Kashmanian 2013; 

Schoeggl et al. 2016a). Seuring and Gold (2013) note that more research in the direction of supply 

chain sustainability performance was needed. Dubey et al. (2017b) find that assessing suppliers’ 

sustainability performance is crucial for continuous improvement. Among other things it helps to 

quantify sustainability performance and thereby contributes to the successful implementation of 

SSCM (Das 2017). Mueller and Bessas (2017) found that of fourteen sector-based initiatives analysed, 

twelve of them involved focal companies employed a type of supplier sustainability assessment in 

the form of questionnaires and/or audits. Canzaniello et al. (2017) found that companies join industry 

associations (‘strategic alliances’) to improve the equivocality of supplier assessments and hence 

improve the ability to share supplier assessment data. Given the growth of SSCM literature, it is 

surprising that there is little literature that focuses on the ‘how to?’ of assessing suppliers’ 

sustainability. Furthermore, there is still a particular lack of research dealing with the operative and 

applied active assessment of suppliers’ sustainability practises. 

2.2 Supplier Self-Assessment in SSCM 

As illustrated in Figure 1, Dubey et al. propose that supplier assessments are tools within 

“performance assessment” and constitute one of 18 SSCM items (2017a, p. 339). We propose that 

this item warrants more academic attention. Questionnaires are a common example of how 

companies gather sustainability data and assess their suppliers’ sustainability performance (see, for 

example: BSR & UNGC 2015; Ecovadis 2017). Other tools for operative sustainability performance 

assessment include code of conduct monitoring, audits, certification, sustainable labelling, creating 

minimum standards, tracking and tracing systems and multi-tier transparency initiatives (Dubey et al. 

2017a; Fraser et al. 2020; Kashmanian and Moore 2014; Mueller and Bessas 2017).  
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Figure 1: Position of our research in existing frameworks1 

Despite the lack of apparent academic focus on questionnaires as an integral tool of SSCM, 

they can be found around the world in all types of industries (BSR & UNGC 2015) and settings, ranging 

from the building and construction industries, universities and government departments to large 

manufacturers, food and beverage retailers and financial institutions. A number of industry initiatives, 

such as the automotive industry’s AIAG and DRIVE Sustainability, the electronic industry’s EICC2, the toy 

industry’s Ethical Toy Programme (IETP), or the chemistry industry’s Together for Sustainability, 

continue to further develop common and standardized sustainability questionnaires that are given to 

first tier suppliers3. However, widespread use of such tools does not preclude challenges involved 

                                                           

1 Authors’ own depiction, adapted – with permission – from Dubey et al. (2017) and Mueller and Bessas (2017). 

2 Since October 2017 rebranded as the Responsible Business Alliance: http://www.responsiblebusiness.org/   

3 Also, more online or platform service providers are responding to the demand for supply chain sustainability 

assessment, i.e. Sedex (www.sedexglobal.com), Ecovadis (www.ecovadis.com) and NQC Ltd. (https://auto.nqc.com/). 
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with employing self-assessment as a tool, which is why we look at potential problems in self-

assessment as applied to supplier sustainability management. 

2.3 Challenges in Supplier Self-Assessment 

Much has been written on the subject of questionnaire design, with research spanning half a 

century and continuing into the present (e.g.: Bradburn et al. 2004; Dalal and Hakel 2016; Jenkins and 

Dillman 2012; Krosnick 2018; Schwarz et al. 1991; Tourangeau 1984; Wright and Barnard 1975). In 

short, respondent’s reactions and responses to questionnaires are affected by: the language used, 

the questionnaire mode, the way the questions are constructed, the self-assessment process that the 

questionnaire is embedded in and the visual/spatial construction of the questionnaire (Jenkins and 

Dillman 2012). Despite much cognitive and organisational research into questionnaires, there 

remains much to be discovered and improved (Vannette and Krosnick 2018). It follows that SSCM 

should heed the lessons learned in other academic disciplines and pay particular attention to the 

tools used to gather sustainability information from the supply chain. One major problem that 

emerges from self-assessment is social desirability bias. 

Walker and Jones (2012) note that despite much progress in the field of sustainable 

procurement, there are methodological challenges that apply to all corporate social responsibility-

related fields (i.e. sustainable procurement, SSCM, green SCM). When respondents are asked to 

answer questions about sustainability, they “are often compelled to give a positive impression of 

their own and their organisation’s activities” (Walker et al. 2012, p. 202). This is not caused by explicit 

external pressure but rather due to social desirability bias, one of the main problems encountered 

when direct responses from individuals are sought on moral topics. Whilst van der Vaart and van 

Donk (2008) critically assess various subjective interpretations of supplier relationships and the 

dependence on individual assessment of supply chain integration, they do not address the issue of 

social desirability bias.  

In other fields, such as social psychology and organisation behaviour, this bias and the inherent 

methodological limits of self-report questionnaires have been widely discussed (Dalal and Hakel 
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2016; Joinson 1999; Rolstad et al. 2011; Scherpenzeel and Saris 1997; Sjöström et al. 2009; Spector 

1994), but this debate is barely found in operations research on inter-firm relations, let alone in SCM. 

One exception is the work of Roxas and Lindsay (2012), which addresses the issue of social desirability 

bias in small firms and the differences in ‘accurate’ sustainability reporting. They found that purely 

self-administered questionnaires led to less accurate reporting and overly positive self-assessment of 

sustainability. These results confirm the findings of Angus-Leppan et al. (2010) in which respondents 

were inclined to characterize beliefs and ideal states in an overly positive manner, hindering their 

ability to realistically disclose sustainability management practices. In all buyer-supplier interactions 

involving self-assessment questionnaires, individuals’ innate biases very probably have an impact on 

the resulting sustainability performance. Leppelt et al. (2013) take care to address these issues of 

misreporting and bias in the data for their research into business relationships and SSCM, but so far 

little work has been done on ensuring the same when designing sustainability self-assessments 

questionnaires for suppliers. 

Beyond the risk of social desirability bias, we should consider the problem of supplier 

assessment fatigue (Ecovadis 2017; Jiang et al. 2013; Kashmanian and Moore 2014; Newitt 2012; 

Zamur et al. 2017). Focal companies have responded to the pressure to implement supplier 

sustainability assessments (BSR and UNGC, 2015). Thus, their suppliers receive various sustainability 

questionnaires and requests for certification and audits, often receiving similar requests from 

multiple customers (Davies 2012; Ecovadis 2017). This can lead to supplier “fatigue” as supplier 

production facilities have to incur various compliance cost burdens (Newitt 2012). Initiatives such as 

Together for Sustainability and Drive Sustainability recognised this burden and identified it as a driver 

for standardisation (Drive Sustainability 2017; TFS - Together for Sustainability 2016). Jiang et al. 

(2013) took supplier survey fatigue as a starting point for their research into the challenges and 

opportunities for supplier disclosure to their customers in SSCM. Grewatsch and Kleindienst (2017) 

show how cognitive frames affect organizational capabilities, with a particular focus on corporate 

sustainability capabilities. Accordingly, similar to individuals, companies can take on cognitive 

identities that then affect the individuals within them (ibid), which could influence an individual’s 

responses. It follows that when individuals are responding to self-assessments on behalf of 
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companies we must ask ourselves to what extent an individual is responding in a socially desirable 

manner and how this affects the company’s sustainability results in a SSCM context.  

In the literature we find several potentially significant factors that could affect supplier 

assessments and self-assessment questionnaires, and importantly the results they produce: social 

desirability bias (and the supplying company’s cognitive frame), questionnaire design and process, 

supplier assessment fatigue, and the focal company’s institutional setting. We also assume that 

country differences would be a factor in performance variance (see, for example, Jia et al. 2018b). 

The proposed influencing factors and the relation of these factors to one another in the supplier 

sustainability assessment process can be seen in Figure 2.  

 

 

 

 

 

Figure 2: Research Model demonstrating process and potential variables affecting supplier responses 

We have established a need for empirical analysis of supplier sustainability self-assessment 

questionnaires to investigate what the critical factors are and how they potentially influence supplier 

responses. In the following section we introduce the multiple-case study design and our abductive 

method, before describing two case studies focusing on supplier sustainability questionnaires that 

we conducted to address this research gap. 

3. Method and Multiple-Case Study Design  

From the literature it emerges that supplier self-assessment questionnaires play an important 

role in SSCM but have received little critical academic attention. Hence, we decided to research two 

available cases of such self-assessment questionnaires and to compare and contrast them in terms 
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of the processes associated with them and the results they generate. Yin (2018) notes that case study 

research, which seeks to understand complex phenomena in their real-world contexts, is well suited 

to questions of inquiry that seek to understand ‘how’ and ‘why’ things occur. Our research involved 

an empirical inquiry into how suppliers respond to sustainability self-assessment questionnaires and 

why they might potentially respond in certain ways. Ultimately, the research design, involving 

multiples cases, allowed us to not only focus on specific variables and results but also the potential 

for cross-case synthesis. This synthesis involves uncovering within-case patterns and comparing these 

across the cases in order to determine literal replication (same or similar results in different cases) or 

theoretical replication (despite case similarities, divergence of outcomes due to predictable factors) 

(Yin 2018, pp. 174-194). 

3.1 Research Method: Design, Approach and Unit of Analysis 

We pursued our research based on a qualitative, abductive research design (Helmreich 2007; 

Ketokivi and Mantere 2010; Timmermans and Tavory 2012). After reviewing the extant literature, we 

began collecting and analysing our data. We then noted emerging themes and generated 

conceptualisations and then returned to the literature and repeated this abductive process in several 

iterations (Biggs 2011; Hahn and Ince 2016; Timmermans and Tavory 2012). In this manner the case 

studies can serve to improve extant knowledge with the insights gathered from the idiosyncrasies of 

the empirical context (Ketokivi and Choi 2014; Stuart et al. 2002). The organisational context for both 

case studies was a global automotive focal company “AFC” (henceforth referred to as AFC). The unit 

of analysis was the sustainability self-assessment questionnaire, administered to this company’s 

suppliers. The subjects of this research, AFC’s suppliers, responded to one or both sustainability 

questionnaire/s requested by AFC. Thus, our research involved a multiple case-study design wherein 

the same unit of analysis, the supplier sustainability questionnaire, formed the basis of two case 

studies (Yin 2018). As detailed in subsection 3.3. below, the questionnaires were similarly structured 

(indeed, experience gained with the first questionnaire informed the development of the second 

questionnaire) and fulfilled the same monitoring purposes as part of AFC’s sustainable supply chain 

activities. By analysing two cases involving a large amount of supplier response data gathered over a 
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timeframe of five years, we aimed to identify meta-level potential causal factors that could lead to 

new understandings for academia and practice.  

3.2 Case Studies: Background and Setting 

Despite the widespread use of supplier sustainability questionnaires in practice and their 

central place in the canon of SSCM tools and processes (Lee and Kashmanian 2013; Mueller and 

Bessas 2017), there has been very little academic inquiry into these tools. Consequently, we explored 

this topic by analysing case data on two supplier sustainability questionnaires and assessment 

approaches administered by AFC. Whilst each case concerns a different questionnaire, both 

questionnaires fulfilled a very similar purpose as part of SSCM monitoring. Case A concerns the 

original, internally-developed supplier sustainability questionnaire (ISQ) and Case B refers to the 

more recent, industry-wide developed supplier self-assessment questionnaire (SAQ) on sustainability 

that AFC gathered from some of its suppliers.  

3.2.1 – CASE A: Internal Supplier Questionnaire (ISQ) 

AFC began assessing its suppliers on sustainability in 2006. It created a supplier questionnaire 

to monitor its suppliers’ compliance with AFC’s sustainability requirements for business partners. The 

questionnaire was piloted in 2006 and developed over the ensuing years. In 2012, after years of 

manual processing, AFC began recording all supplier responses to the ISQ in a central database. 

Completion of the ISQ was mandatory for those suppliers concerned (defined as over a certain 

amount of turnover, high-risk, or as a measure/response to concrete suspicions of infringement) in 

the timeframe under consideration (2012 – 2017). The ISQ was technologically integrated into the 

central business partner platform and the completed ISQs could be checked by AFC’s buyers in the 

supplier database. 

Case A: ISQ design and integration in AFC’s processes 

The ISQ was designed to cover major areas of AFC’s sustainability requirements for suppliers. It is 

divided into five major sustainability areas, with each area containing between two and nine 

questions (see Figure 3). All questions required a “yes” or “no” answer. The total score for each ISQ 
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was generated by dividing the number of correct responses (points) by the total number of questions 

(24). All but one question in the ISQ, required a ‘yes’ in order to score a point. The ISQ process had 

been technologically integrated into supplier onboarding processes since 2012. The supplier received 

a task as part of this process and reminders to complete the ISQ. In certain cases, suppliers were 

contacted regarding their responses, which led, in some cases, to suppliers submitting updated ISQs. 

 

 
Figure 3: ISQ questionnaire design (sustainability areas & example questions) and ISQ process 

 

3.2.2 – CASE B: European Automotive Industry Self-Assessment Questionnaire (SAQ): 

In 2013, an Automotive Original Equipment Manufacturer (OEM) working group for 

sustainability in global supply chains was officially launched (CSR Europe 2013). Based on their 

respective experiences with sustainability questionnaires, combined with their suppliers’ feedback 

that suppliers were receiving too many individual supplier sustainability questionnaires from OEMs, 

the working group created a common Self-Assessment Questionnaire (SAQ) on sustainability for 
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suppliers, which was publicly launched in April 2014 (CSR Europe 2014a; Drive Sustainability 2017). 

The SAQ built upon the Automotive Industry Guiding Principles to Enhance Sustainability 

Performance in the Supply Chain, which was co-launched by CSR Europe and the Automotive Industry 

Action Group (AIAG) in March 2014 (CSR Europe 2014b). 

Case B: SAQ 2.0 Design and integration in AFC’s processes 

The SAQ evolved from previous experience with supplier sustainability questionnaires and aimed to 

strike a balance between detailed questions addressing core suppliers’ sustainability practices 

without being overburdening. Thus questions did not just ask whether a supplier had capacity, a 

sustainability policy or a certified management system, or was undertaking certain measures, but also 

required evidence for these claims. To remove the processing burden from participating OEMs and 

to ensure that supplier data was not shared with other OEMs against a supplier’s will, the 

administration was undertaken by the third-party service provider, under the anti-trust oversight of 

CSR Europe. Each OEM could choose to what extent and how the SAQ was integrated into internal 

procurement processes and systems. AFC chose to participate in the SAQ sharing platform solution. 

Suppliers were invited (see Figure 4) as part of campaigns run together with the service provider, 

individually or in waves organised by AFC. A supplier was asked to register their supply location on 

the platform, fill out contact and location details, and answer the sustainability questions. The 

supplier was then checked by the third-party platform provider. Often the responsible person for 

completing the SAQ had to gather information, certificates, links and other evidence in the process 

of filling out the online questionnaire4. Once completed, the supplier could choose which OEMs to 

share their SAQ with. Thereafter the SAQ was validated by the platform provider, to check if the 

attached evidence supported the responses. Finally, a percentage score was given based on the 

responses. To begin with, this score could only be seen by the OEMs with whom the supplier had 

chosen to share the SAQ; the supplier only saw a coloured ‘award’ (red, amber or green). As of early 

2017 the suppliers could also see their percentage score. 

                                                           

4 The SAQ could be filled out, if necessary over an extended period of time, such that responses already 

given could be saved to work on later. 
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Figure 4: SAQ questionnaire design (sustainability areas & example questions) and SAQ process  

AFC began inviting a small number of supplier locations in 2014 to test the SAQ. Increasingly, 

AFC began to onboard its most critical and production-essential suppliers. By 2017 AFC had plans to 

integrate the SAQ into its procurement processes and systems, so that buyers could see the SAQ 

results for potential and existing suppliers. The SAQ also informed AFC’s risk management and more 

suppliers were successively invited via strategic campaigns.  

Apart from a small number of non-weighted questions and sub-questions, each ‘mandatory’ 

question resulted in an equal percentage contribution to the total score. Service provider suppliers 

that were not production site locations did not have to answer as many questions as production 

locations, but still received a score out of 100%. However, all suppliers invited to fill out the SAQ by 

AFC were suppliers of parts and components for production (not service providers). Importantly, at 

no point in the timeframe under consideration was the SAQ mandatory for suppliers. They were 
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strongly encouraged by the procurement department, but by no means did all invitees register on 

the platform. Furthermore, not all of those who did register completed a SAQ and not all who 

completed it shared their SAQ with AFC. 

3.3 Methods: Research Procedure 

Two members of our research team were able to interact with AFC at different times over a 

timeframe from 2012 until 2018. Therefore, the data collection, data extraction and data analysis 

were conducted in a collaborative manner, allowing the researchers to make observations over time 

that supported the raw data in the form of the suppliers’ questionnaires. Both case studies were 

carried out by the same researcher, who was based at the automotive focal company throughout the 

research, with access to both databases and all material required. The data informing both cases 

primarily consists of empirical data in the form of direct supplier questionnaire responses, as well as 

supporting participant observation carried out by the researcher who was entrusted with analysing 

both the questionnaire data itself as well as the processes of data collection.  

 

3.3.1 – CASE A: ISQ Data Collection 

AFC’s ISQ database contained over 20,000 supplier sustainability responses. The dataset 

contains every response recorded in the timeframe from January 2012 until December 2017. Each 

supplier location’s responses were collated in the database. The data were extracted on a single day 

in January 2018, representing a snapshot of all collected responses up to the end of 2017. The 

database portrayed each supplier location’s responses to individual questions, grouped into 

sustainability areas, and also contained information on the country location. By means of a unique 

identifier duplication could be ruled out.  

3.3.2 – CASE B: SAQ Data Collection 

The SAQ data was administered, processed and validated by the platform provider. Therefore, 

AFC’s supplier SAQ data were extracted from the service provider’s secure platform. Between 2014 

and the end of 2017 there were 8,093 of AFC’s supplier locations registered on the platform. The final 
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SAQ dataset, forming the basis of Case B, involved 5,431 completed SAQ responses. The other 2,662 

SAQs had not been completed and thus had no score for analysis. A supplier could return to their SAQ 

and update their responses, resulting in new validation and (potentially) a new score. Our dataset 

only contains the most recent score for each location as the final score. The database contained 

country location information and separated each supplier’s response to individual questions. By 

means of a unique identifier number SAQ duplication could be ruled out with high certainty. The 

platform provider undertook regular data quality checks to ensure supplier data was current. 

3.3.3 – Cross-Case Synthesis: Comparison and analysis 

We had the unique opportunity to access two large questionnaire datasets at a time when AFC 

was shifting its strategy towards more shared supplier assessment. This window of opportunity 

combined with personal access to AFC’s systems and processes meant that a thorough analysis of 

each case could be undertaken. By analysing total score distributions, and then further sorting 

response scores into sustainability areas as well as filtering total scores according to countries, we 

could synthesise the two cases and begin to compare the case data. Various findings arose and by 

applying abductive logic we proposed a number of variables for better explaining supplier responses 

to these SSCM tools.  

4. Results 

In the following we present the results of the two questionnaires that constitute the unit of 

analysis of each cases study. The results depict the distribution of the overall supplier scores for each 

case, the average scores for sustainability areas in the questionnaires and the countries with the 

largest number of supplier locations and the average questionnaire scores at a country level.  

4.1 CASE A: Internal Sustainability Questionnaire (ISQ) 

In total there were 23,473 ISQ responses collected. If an ISQ was resubmitted, the latest 

response replaced the previous entry in the database, so that all responses were unique. 9,224 

locations scored a perfect score (24 out of 24 possible points), representing nearly 40% of all ISQs. 
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Scores ranged from 17% to 100% but the average score was 89%. Figure 5 depicts the frequency 

distribution of the supplier locations’ ISQ scores per decile. It is very evident that ISQ scores between 

90% and 100% were the most frequent: the majority (64%) of all supplying locations achieved a 

sustainability score in this decile. Nearly 90% of ISQ scores were in the top three deciles. Conversely, 

less than two per cent of all supplier locations had scores of less than 50%.  

 

Figure 5: Supplier locations’ ISQ % Scores, distributed by score decile 

 

Table 1: Averages scores by ISQ sustainability area 

Average Total 
ISQ Score Sub-suppliers Compliance  Environment 

Social 
Standards 

Safety & 
Health in 
workspace 

89% 82% 94% 79% 96% 92% 

The ISQ was divided into 5 sustainability areas. We analysed the average scores by 

sustainability area, which ranged from average scores of 79% for Environment to 96% for Social 

Standards (see Table 1). These high sustainability area scores are understandable considering the 

average score across all ISQs (89%) and that 40% of all ISQs collected had scores of 100%. 

Table 2: ISQ distribution & average scores by top 10 countries 

 

Supplier Location Country 
No. Supplier 

Locations 
% of all 
ISQs 

Average  
score % 

1. Germany 12,331 52.5% 86% 

2. Mexico 1,110 4.7% 92% 

3. Brazil 995 4.2% 94% 

0 2 (0.01%) 41 (0.2%) 99 (0.4%) 267 (1%) 1015 (4%) 1191 (5%)

2776 (12%) 3026 (13%)

15056 (64%)
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4. USA 915 3.9% 90% 

5. Spain 811 3.5% 95% 

6. Czech Republic 739 3.1% 93% 

7. China 728 3.1% 98% 

8. Italy 671 2.9% 91% 

9. United Kingdom 527 2.2% 90% 

10. Poland 510 2.2% 93% 

 
Total Top 10 19,337 82% 92% 

 
All suppliers ISQ 23,473  100% 89% 

ISQs were collected from supplier locations from 80 countries. Half of all ISQs came from 

supplier locations in Germany, wherein the average ISQ score was 86%. Overall, 80% of ISQs came 

from supplier locations based in just 10 countries. Table 2 shows that there was not much variation 

in average ISQ scores across countries5: Germany had the lowest, 86% and China the highest average 

score, 98%. We now turn to the results of the second questionnaire, the industry-wide self-

assessment questionnaire, that constitutes Case B. 

4.2 CASE B: Sustainability self-Assessment Questionnaire (SAQ) 

The results considered in this research are the score that each supplier location last achieved. 

Only four locations achieved a perfect score (100%), whereas 90 supplier locations submitted a SAQ 

but received a score of 0%. Thus, the range of SAQ scores was from zero to 100 percent, with an 

average score of 65%. The distribution of SAQ scores per decile can be seen in Figure 6. 

 

                                                           

5 The next ten countries only accounted for 11% of all ISQ responses and had an average ISQ score of 

92%, with average scores ranging from 89% (Austria) to 94% (Slovakia, Portugal and Sweden) 
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Figure 6: Distribution of supplier locations’ SAQ % scores, by score decile 

We observe that over half of all supplier locations (58%) in the sample achieved a SAQ score in 

the top three score deciles. Conversely, 42% of all supplier locations got SAQ scores in the lower seven 

deciles, with more suppliers achieving scores between 50 and 70% and an otherwise fairly even 

distribution across the score deciles zero to 50%.  

The SAQ was divided into five sustainability areas. We analysed the average scores by 

sustainability area across all supplier locations, which ranged from an average score of 52% for social 

sustainability to 72% for environmental sustainability (see Table 3).  

Table 3: Average SAQ scores by sustainability area 

Average 
Total SAQ 
Score  

Supplier 
Management 

Business 
Conduct and 
Compliance  

Environmental 
Sustainability 

Social 
Sustainability 

Company 
Management 

65% 54% 67% 72% 52% 70% 

These sustainability area scores indicate that AFC’s suppliers achieved higher scores in the 

areas of environmental sustainability, company management and business conduct and compliance, 

but only achieved mediocre scores for social sustainability and supplier sustainability management.  

Table 4: SAQ distribution & average scores for top 20 countries  

 

Supplier Location Country 
No. Supplier  

Locations 
% of all 
SAQs 

Average score 
% 

1. Germany                1,927    35.5% 62% 

2. Sweden                  317    5.8% 62% 

3. Mexico                  268    4.9% 73% 

4. Italy                  235    4.3% 61% 

174 (3.2%) 244 (4.5%) 240 (4.4%) 233 (4.3%) 292 (5.4%)

436 (8%)

667(12%)

1211 (22%)

1485 (27%)

449 (8.3%)
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5. Czech Republic                  231    4.3% 70% 

6. Spain                  220    4.1% 67% 

7. Poland                  196    3.6% 72% 

8. Brazil                  173    3.2% 65% 

9. United Kingdom                  164    3.0% 60% 

10. France                  155    2.9% 70% 

 Total Top 10                3,886    72% 66% 

11. China 136 2,5% 73% 

12. Hungary 124 2,3% 70% 

13. Austria 115 2,1% 69% 

14. United States 114 2,1% 72% 

15. India 106 2,0% 64% 

16. Slovakia 103 1,9% 72% 

17. Turkey 84 1,5% 68% 

18. Romania 75 1,4% 77% 

19. Netherlands 66 1,2% 56% 

20. Denmark 52 1,0% 51% 

 Total / Average Top 20 4,861 90% 66.7% 

 All Suppliers’ SAQs                5,431    100% 65% 

SAQ data was collected from supplier locations in 70 different countries. Germany-based 

supplier locations constituted over a third of all responses and the top ten supplier location countries 

accounted for over two-thirds (72%) of all SAQ responses in total (see Table 4). Among the top ten 

countries, average SAQ scores ranged from 60% (United Kingdom) to 73% in Mexico, indicating low 

average score variance among countries. When considering the top 20 countries, it is interesting to 

see that the highest average score was found among suppliers in Romania (77%), whereas the lowest 

average SAQ country score was in Denmark6. In the following we discuss these results and findings 

from each case, and then synthesise cross-case patterns of similarity and divergence. 

 

                                                           

6 Also, unexpectedly, China and Turkey both registered country average scores of 73%; higher than the 

averages for all western-European countries 
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5. Discussion 

The academic benefit of conducting multiple-case study research lies in finding like cases, with 

the same unit of analysis (in this case: sustainability questionnaires for suppliers). These can either 

predict similar findings across multiple-cases, resulting in ‘literal replication’, or point to like cases 

that predict contrasting results but for anticipatable reasons, so-called ‘theoretical replication’ (Yin 

2018, p. 57). If either of the results for a particular questionnaire presented above were to be 

analysed alone, the question might arise, how realistic are these results? Whilst analysing the results 

of the two cases it became apparent that the meta-results differed in important ways. Although 

different questionnaires, due to their similar content and purpose a meta-level comparison of the 

amassed data provided us with insights into supplier sustainability questionnaires as a SSCM tool. 

Furthermore, both questionnaires served as monitors of suppliers’ (reported) sustainability 

compliance and an assessment of supplier sustainability practices. In general, we found cause for 

scepticism about how representative the ISQ results are of sustainability performance and that the 

SAQ is probably a more accurate SSCM tool. In the following, we present our cross-case synthesised 

findings.  

5.1 Findings: Distribution of average supplier scores 

As presented in 4.1 and 4.2, it is worth recalling and synthesising the score distributions of the 

two questionnaires to make the major finding of our research clear. The SAQ returned a visibly more 

diverse set of supplier responses/scores than the ISQ. The ISQ responses resulted in very high scores 

(average 89%) and accordingly a high concentration of high-scores (nearly 90% of all supplier 

locations responses returned scores between 70% and 100%, recall Figure 5). The extremely high 

average ISQ scores and the corresponding lack of differentiation among suppliers’ performance 

meant that deeper analysis of the ISQ results and drawing meaningful conclusions were rendered 

superfluous. The SAQ responses returned greater variation in scores. The average score was lower 

(65%) with 42% of supplier responses generating scores between zero and 70%. The SAQ results 

demonstrated a somewhat top-heavy distribution of scores, with nearly half of all supplier locations 
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achieving scores between 70% and 90% (recall Figure 6). Still, due to the broader spread of scores 

(contrast Figure 5 and 6), it was possible to differentiate more among supplier responses, also when 

considering other aspects such as questionnaire sustainability area and country results.  

5.2 Findings: Sustainability area scores  

Both questionnaires contained different sustainability areas, meaning that supplier location 

responses could be looked at thematically. Table 1 (section 4.1.4) and Table 3 (section 4.2.4) depict 

the average scores drawn from the responses based on each sustainability section in the respective 

questionnaires. The ISQ returned slightly less varied responses when considering average scores by 

sustainability area and much higher average area scores in total. The highest average ISQ section 

scores were for social standards (96%) and the lowest for environmental protection (79%). However, 

given justifiable scepticism about ISQ results in general, we focus on SAQ section results. SAQ 

sustainability section average scores were significantly lower and ranged from 52% for social 

sustainability to 72% for environmental sustainability7.  

The SAQ sustainability section results coincide with general literature findings, namely that it 

is harder to quantify social sustainability and harder for firms to measure and improve performance 

in this area (Beske et al. 2014; Dubey et al. 2017a; Fish 2015). Thus, suppliers were more likely to 

achieve higher environmental sustainability scores in the SAQ thanks to ISO 14001 certification and 

certified management systems etc. Unlike the ISQ, the SAQ points not only to social sustainability as 

a SSCM area deserving continued attention (Hutchins and Sutherland 2008; Ferri and Pedrini 2018) 

but also to sub-supplier sustainability (Fraser et al. 2020). These findings correspond well with current 

problems for practitioners around achieving transparency in SCs (BSR and UNGC 2015; Schwarzkopf 

et al. 2018), addressing SSCM risks in raw materials SCs and how to pass on requirements beyond tier 

one suppliers (BSR and UNGC 2015; Drive Sustainability 2017; Sauer and Seuring 2017; Jia et al. 

                                                           

7 Interestingly, the highest average section score for the ISQ (social standards) was the lowest average 

scoring section in the SAQ (52%). Conversely the lowest ISQ section average scores were for environmental 

protection (79%), whereas this was the section with the highest average scores (72%) for the SAQ. 
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2018a). The SAQ responses demonstrate interesting and differentiated findings about supplier 

sustainability practices. 

5.3 Finding: Score differences based on location 

ISQ responses were gathered from supplying locations in 80 countries and SAQ responses from 

70 different countries. Eight of the top ten countries were the same for ISQ and SAQ responses. The 

top ten supplier locations countries constituted over 80% of all ISQ responses and over 70% of all SAQ 

responses. ISQ country results were not diverse, due to the limited range and very high average-

scores. All countries from which we analysed three or more ISQ responses achieved an average score 

of over 85%. When we consider countries, for which we received three or more SAQs, the country 

average SAQ scores range from 36% to 85% indicating much more diverse responses and 

corresponding sustainability performance. Our results included an over-representation of Germany-

based supplier locations, both for the ISQ and SAQ.  

ISQ results, while demonstrating generally high scores, also demonstrated some counter-

intuitive results. Supplier locations based in OECD countries such as Germany (86%) and the United 

Kingdom (90%) would normally achieve higher average sustainability scores than those supplier 

locations based in countries such as China (98%) and Brazil (94%). The country responses for countries 

10-20 continued to challenge common-sense wisdom: Russia and South Africa (92%) and India (93%) 

achieved higher average ISQ sustainability scores than supplier locations based in Austria (89%), the 

USA (90%) and Italy (91%). Thus, ISQ results can be questioned as not being indicative or 

representative of country sustainability practices and performance8.  

SAQ responses, however, also returned country results that were contrary to our expectations. 

For example: Mexico (73%), China (73%) and Brazil (65%) achieved higher average SAQ scores than 

                                                           

8 For example, supplier locations based in developing countries like Iran and Botswana (score 100%), 

Philippines (99%), Indonesia (98%), Thailand (97%), Tunisia and Morocco (96%) and India (93%) paint a high-

scoring picture for these countries when looking at ISQ responses. 
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Germany (62%), Sweden (62%) and the United Kingdom (60%)9. As described, these suppliers had to 

upload evidence to support their SAQ responses, which means that there is little basis for questioning 

the accuracy of the individual location scores, and therefore the aggregated scores. However, self-

selection bias could account for some of the unexpected higher country-score averages. The SAQ was 

not mandatory for AFC’s supplying locations in the timeframe under examination. Several thousand 

supplying locations had registered on the platform between 2014 and 2017 but did not complete or 

share their SAQ with AFC. Some suppliers began to fill out the SAQ and then stopped, possibly 

realising that completing it would probably return a low score. Other suppliers, upon realising that 

the SAQ was not mandatory, might not have wanted to disclose their porous sustainability practices. 

One can similarly surmise that suppliers who were confident of achieving higher scores would be 

more likely to complete and share a SAQ. German and Swedish suppliers were prioritised for various 

reasons by AFC. Possibly these country results are more statistically representative in general. These 

supplying locations might have been more likely, due to historic and strategic partnerships, to feel 

compelled to complete and share their SAQ with their customer AFC.   

The country responses showed the SAQ responses are probably not representative of general 

sustainability risks indicated by the respective social economic development level of those countries, 

prominent examples being China, Mexico, Turkey and Romania outperforming Denmark, Germany 

and Sweden. With nearly 2000 data-points, the results for German suppliers could possibly be 

considered representative, but all other countries (from which we gathered less than 320 SAQs each) 

cannot plausibly be considered representative of sustainability performance at country level. 

 

                                                           

9 Furthermore, countries such as the United Arab Emirates (81%), Timor-Leste (74%), Nicaragua (79%), 

the Philippines (85%) and Indonesia (83%) all demonstrated perhaps unexpectedly high SAQ average scores, 

but the sample size for these countries was very small (one to three supplier locations) and thus should not be 

considered representative for general sustainability performance in these countries. 
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6. Conclusions, Limitations and Relevance for SSCM 

We began our research asking ourselves what the salient differences are between two types 

of suppliers’ sustainability self-assessment questionnaires. With access to a large amount of data 

from two different types of questionnaires (designed to fulfil the same SSCM purpose and constituting 

the same type of tool), we wondered how suppliers might respond to them, how these responses 

might differ, and if so, why this might occur. We proposed that responses to self-assessment 

questionnaires could be influenced by: supplier assessment fatigue, a supplier employee’s social 

desirability bias (and the supplying company’s cognitive frame), questionnaire design and how it is 

embedded in company processes, the focal company’s institutional setting and potentially by country 

differences. We conclude our article with major conclusions resulting from our cross-case comparison 

and findings before illuminating limitations to our research and making recommendations for future 

research. Finally, we highlight the relevance of this research for SSCM academics and practitioners. 

6.1 Main Conclusions on self-assessment questionnaires for SSCM 

In response to a demonstrated research gap and directed by our two research questions, this 

research demonstrated how such supplier sustainability self-assessment tools can differ, both in 

terms of their questionnaire structure and the institutional setting and company processes that they 

necessitate. It then sought to explain why supplier responses might differ, depending on the supplier 

self-assessment tool. In the following we expound on the role and importance of questionnaire 

design, assessment process and institutional setting, concluding that more diverse, realistic supplier 

assessment tools are essential for SSCM. 

6.1.1 Addressing SDB and cognitive frame: questionnaire design & process 

We found that both questionnaire design and the process seemed to influence the responses 

and could potentially limit social desirability bias and address negative cognitive framing. In other 

disciplines much attention has been paid to questionnaires (such as the order of questions, leading 

vs. open questions etc.) and their design (Bradburn et al. 2004; Dalal and Hakel 2016; Jenkins and 

Dillman 2012; Tourangeau 1984). In our case studies we clearly observed that the ISQ’s ‘leading 



 

 
73 

 

questions’ (that were noticeably looking for one type of socially desirable response) were 

overwhelmingly responded to in the expected manner. Apart from one question that required a “no” 

answer, it could be inferred that those filling out the ISQ were aware that “yes” was the desired 

response. SSCM tools are designed to assess suppliers, but those responding to such questionnaires 

are still individuals, who are subject to psychological tendencies such as social desirability bias. The 

ISQ can thus be defined as a form of self-report. 

By contrast, the SAQ can only be defined as semi-self-report due to the validation that took 

place after responding. Suppliers were aware of the process and design of the questionnaire and that 

their answers would be validated. The final score, therefore, did not necessarily represent the initial 

self-reported responses, as those responses that could not be supported had to be revised. SSCM 

questionnaires and other assessment tools and methods must be designed with social desirability 

bias and supplier assessment fatigue in mind. Our cases demonstrated how both questionnaire 

design and assessment process can potentially reduce the tendency to respond in a socially desirable 

manner. Standardising SSCM tools and enabling results sharing among an industry can reduce the 

fatigue of those suppliers responding to multiple buying focal companies. Moreover, we observed 

that the SAQ and the supplier results served as the basis for dialogue between AFC and its suppliers 

for further supplier development. As the SAQ could be revisited by the supplier, it enabled continued 

supplier sustainability development and potentially created a different impression on those 

completing the questionnaire.  

6.1.2 Addressing supplier assessment fatigue: SSCM processes & institutional setting  

AFC (presumably like many focal companies) began their SSCM journey by developing their 

own solutions to new requirements and reacting to emerging challenges and sustainability 

expectations. In this context, larger companies might initially develop their own supplier 

sustainability assessment tools. However, given overlapping supply chains, particularly when it comes 

to multi-tier, globally dispersed supplier networks (Schoeggl et al. 2016a), large tier-1 suppliers 

probably receive numerous and similar sustainability questionnaires from their (focal company) 

customers. If not, supplier location may wonder what the purpose of such a questionnaire is and may 
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not have the competencies or human resources easily available to respond to the questionnaire10. In 

both cases the questionnaire may be regarded as an annoying ‘must do’ that is essentially about 

ticking boxes for compliance. If the supplier has the impression that the questionnaire is a one-off 

matter, along the lines of “are you ethical – please tick yes or no” (Crane 1999), then much less 

importance will probably be attached to understanding the topics and making sure that policies, 

process and competencies are in place to ensure more sustainable practices. The responses made in 

the ISQ were self-reported and only checked through manual intervention by AFC on a case-by-case 

basis. While we could not gather exact data from suppliers on how many self-assessments they had 

undertaken for different focal companies, we generated SSCM process findings that could point to 

supplier assessment fatigue as an explanatory factor. A potential example of this is the surprising 

number of suppliers (over 250) who responded “yes” to an ISQ question which asked whether 

involuntary labour had been used. This anomaly was discovered by AFC and suppliers were 

confronted about their responses. Then a so-called ad-hoc case was opened, and suppliers received 

a list of measures that had to be addressed as part of a monitored due diligence process. Suppliers 

explained that their response must have been a mistake. We infer that the ISQ was possibly seen as 

a tick-the-box measure that was necessary to proceed with registration on the business partner 

portal. If suppliers believed that no follow up would occur, then they may have rushed through the 

questionnaire, ticking ‘yes’ without slowing down to understand the questions.  

On the other hand, if the supplier understands the questionnaire to represent an entire 

industry’s sustainability expectations, and that multiple buyers could be analysing the results of the 

questionnaire, the importance attached to the questionnaire could be much higher. By contrast, the 

SAQ process may have given more of an impression of supplier development, rather than a quick, 

one-off compliance check. This is because once suppliers completed their SAQ, the SAQ platform and 

process generates an automated catalogue of recommended improvements (based on the gaps 

stemming from the suppliers’ responses). This allows for continued interaction between suppliers 

                                                           

10 Indeed, the researchers were confronted time and again with suppliers who genuinely wondered why they 

‘had’ to fill out such questionnaires and what it might be good for. 
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and focal companies across the industry, to address the gaps, risks and issues identified (Foerstl et al. 

2015). Whilst in some cases suppliers reported that the SAQ was first filled out by an administrative 

person in the company with little knowledge of sustainability practices, once feedback came from 

buyers regarding the low score, the responses were corrected, and the performance improved. CSR 

Europe and the SAQ platform service provider both confirmed that numerous SAQs were being 

shared with up to five focal companies. Furthermore, conversations with individual suppliers 

demonstrated that they were glad that they only had to fill out one SAQ (compared to earlier years) 

and for the option to share it with multiple buying focal companies.  

We therefore conclude that SSCM tools, particularly supplier assessments and questionnaires, 

must make better use of institutional (and industry) settings, to maximise standardisation and the 

perceived importance of the tool, and thereby its potential sustainability impact. One way to achieve 

this is for industry players to collaborate and cooperate, agreeing on common sustainability standards 

and the tools to measure compliance with these standards (Mueller and Bessas 2017). Suppliers, like 

focal companies, have limited resources and more standardisation reduces their burden while 

simultaneously making it clear that the tool is to be taken seriously. 

6.1.3 Differentiation in SSCM responses desirable 

Our research demonstrated that the aspects detailed above (industry setting, assessment tool 

standardisation, questionnaire design and process integration) can lead to more differentiated 

supplier responses. We conclude that more differentiation among supplier sustainability responses 

is of much more utility for SSCM. If all scores are the same, how should companies make 

sustainability-risk based decisions, prioritise supplier development, and select sites for more in-depth 

monitoring such as sustainability audits? Companies around the world are at very different stages 

when it comes to sensitisation for sustainability and the place it may have in their company 

(procurement) strategies. If the SSCM assessment tools return a homogeneous response landscape, 

then one must question the design of these tools and processes surrounding them. We found that 

more differentiation (such as in the SAQ results) allowed for meaningful further analysis of sub-areas 

of the questionnaire, directing AFC’s attention to sub-supplier management and social sustainability 
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as areas requiring further development. One plausible explanation for the higher scores in some 

areas, is that SAQs were resubmitted by suppliers, often after being engaged by different OEMs at 

different times (including AFC), potentially regarding certain topics (for example energy 

management), to improve their SAQ performance in this area. As well as highlighting differentiated 

supplier performance and responses in regard to sustainability areas, our findings also covered 

thousands of suppliers in different country settings.  

Country (or regional) differences are a continuing topic in SSCM, as their socio-economic 

conditions are a major factor in supply chain networks (Beske et al. 2008; Locke 2013). However, our 

results showed the need for caution. As depicted in 5.1.3, our findings could not be considered 

representative for most of the countries. But this raises questions about the extent to which 

questionnaires are able to generate responses that can be generalised to the country level, and 

whether country-based risk factors can be transferred to individual suppliers. Both a well-run factory, 

with good environmental social and environmental performance in a developing country, as well as 

a supplier in a highly developed country, barely conforming with minimal legal requirements (or even 

acting in contravention of them) are conceivable. Many focal companies have conducted country risk 

analyses, so it is plausible that sustainability trainings for suppliers in such countries partially explain 

the surprisingly high average SAQ scores for certain countries.  

The two case studies help confirm our initial propositions that supplier sustainability 

questionnaire responses would be affected by social desirability bias, questionnaire design and 

process, supplier fatigue, and the focal company’s institutional setting. In addition, they help confirm 

that similar questionnaires can generate very differing responses. A self-assessment questionnaire 

that undergoes validation and whose results can be shared with multiple focal companies elicited 

responses that (with a higher degree of probability) are more realistic. If SSCM tools generate 

favourable responses, one must either conclude that the supplier locations were all very sustainable, 

or that the questionnaire did not fulfil its role as a tool to accurately capture suppliers’ sustainability 

practices. Such a concentration of positive responses renders any analysis nearly useless, as one 

cannot differentiate and determine which responses genuinely represent ‘good’ sustainability 
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practises and which responded in a socially desirable manner. The SAQ produced more balanced 

results, that probably more accurately depicts sustainability practices and provided AFC a basis for 

further SSCM actions and decisions. 

6.2 Limitations and Recommendations for Further Research 

There were several limitations that potentially affected our research, one methodological 

limitation and a number relating to the questionnaire processes and the supplier sampling. We 

recognise the methodological limitations of comparing two different tools. However, various case 

study research has involved comparing differing interventions (policy, management approaches, 

systems and process) to address the same problem across cases (Yin 1989, 2018; Eisenhardt 1991; 

Cavaye 1996). In this vein, we argue that the two different questionnaires are comparable, because 

they were designed to fulfil the same task – monitoring supplier conformance with sustainability 

requirements and documenting their activities. 

Regarding the questionnaire process, one limitation may have been the degree of obligation 

on suppliers to complete the two questionnaires. The ISQ was mandatory for suppliers concerned 

and was an integral part of AFC’s supplier onboarding process. The SAQ was never strictly mandatory 

in the timeframe under consideration (although the preferred tool by 2017) and thus if suppliers 

refused to complete or share the SAQ with AFC, there were no hard / straightforward consequences. 

As mentioned in 5.1.3, the SAQ responses probably reflect a degree of positive self-selection bias, as 

those suppliers with better performance were more likely to share their SAQs. However, assuming 

this bias had a significant effect, it would mean that more representative SAQ results would then on 

average be even lower, with those supplier locations ‘required’ to fill out the SAQ bringing down the 

average score.  

A further limitation relates to the supplier country differences and potential cultural 

differences. A third of all SAQs and over half of all ISQs collected came from supplier locations in 

Germany. Interestingly, in both cases the German average scores were not as high as expected, 

particularly compared to other countries. With over 12,000 ISQs and nearly 2,000 SAQs these country 
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samples represented two large datasets for Germany-based suppliers and yet the average scores 

were significantly different (ISQ: 86%; SAQ: 62%). Due to the unreliability about the accuracy of the 

ISQ scores it would be worth focussing our attention on the SAQ scores. Unfortunately, the next 

largest country samples only involved a few hundred suppliers and thus cross-country comparisons 

are not fruitful. As Zamur et al. (2017) have recently shown in their research, there is preliminary 

support for their hypotheses that cultural and institutional background can influence the perception 

of suppliers’ managers of their customers’ sustainability requirements and the probability that they 

will be motivated to comply with them. As part of our research to manage and gather supplier’s 

responses, it also became clear that language difficulties meant that some suppliers understood that 

“yes” was the desired response, but not necessarily the content of the questions. Another important, 

potentially limiting factor on our results was company size. The SAQ requires formalised certifications 

(e.g. ISO 14001) and internationally certified management systems that are complex and expensive. 

For smaller suppliers such ‘sustainability investments’ represent a larger personnel and financial 

burden. Another limitation may be the timing of our research, as the SAQ (a tool employed by DRIVE 

sustainability) is finding increasing usage both within AFC and across the group of participating 

companies. 

Finally, this research postulates probable explanations for suppliers’ responses to an SSCM self-

assessment tool. These conclusions are based on thorough, qualitative analysis of a large number of 

questionnaire responses and observations of the management of the questionnaires over a five-year 

period at AFC. However, the research did not follow-up with suppliers to ask them for explanations 

of their responses. Future research should focus on suppliers’ perspectives on such SSCM assessment 

tools in order to make the processes and tools even more effective in terms of improving SSCM 

transparency and performance. 

6.3 Relevance of this research for SSCM 

Our research aimed to critically examine an under-researched and yet centrally, operationally 

important component of established SSCM. By analysing two cases of sustainability self-assessment 
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questionnaires, we could show that the setting in which such a tool is placed is important. Companies 

are well advised to consider psychological and organisational behaviour aspects surrounding the 

design of questionnaires before using them blindly as instruments that should inform SSCM strategy. 

Standardised questionnaire processes (at industry level, for example) reduce the burden on suppliers 

and potentially increase the chance of accurate results, as the supplier anticipates the validation and 

importance of their responses. If supplier sustainability assessment tools have a higher probability of 

returning more realistic and differentiated responses, then more reliable sustainability data can be 

generated. This more representative supplier data can lead to more focussed supply chain 

sustainability strategies and improved supply chain risk management, based on real data rather than 

estimations. The unexpected emergence of the Covid-19 pandemic and the serious disruptions it 

caused to global supply chains brought wider public attention to the vulnerability and centrality of 

SCs to our global economy. Sustainable supply chain management can continue to gain in significance 

through these recent developments as companies and consumers try to better understand where 

their products come from and how to make supply chains more resilient. Well designed and 

implemented SAQs, such as those case-studied in this research, could expand their scope, to include 

further aspects to better prepare for future pandemics and contribute to more sustainable supply 

chains. 

Future research on SSCM assessment could focus more on country comparisons of 

sustainability performance, changes in supplier sustainability performance over time, cultural 

differences regarding sustainability disclosure, and testing the correlations of sustainability self-

assessment questionnaire results with sustainability audit results. Given the increased interest in 

sharing assessment data among SC actors, research should also be directed towards how inter-

industry assessment data can be exchanged (e.g. between the mining extraction sector, the 

automobile industry and the chemistry industry). Then companies can surpass questionnaires of the 

ilk “Are you ethical? Please tick yes or no” (Crane 1999). 
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Appendix B1: A – Side by Side Comparison of Two Questionnaires 

Internal Sustainability Questionnaire (ISQ) 

 

1 Company Information 
 

(Not a part of ISQ – general company 

questions not contained in ISQ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

____________________________________________ 

2 SUB-SUPPLIERS 

2.1 Does your company have its own suppliers / 

service providers? 

2.2 Are there specifications for environmental 

protection which you apply to your own 

suppliers/service providers? 

2.3 Are there specifications for the terms and 

conditions of employment which you apply to 

your own suppliers/service providers? 

Self-Assessment Questionnaire (SAQ) 

 

A Company Management 

1. Does your company have a management person 

responsible for 

1a.  Social Sustainability * 

1b.  Business Conduct & Compliance * 

1c.  Environmental Sustainability * 

2. Does your company publish a corporate social 

responsibility report / sustainability report? * 

2a. Is your most recent report 3rd party assured ? * 

2b. Are the operations of all your company sites included in 

that report? 

3. Does your company have a Code of Conduct in place? * 

3a. Is the Code of Conduct enforced at this site? 

4. Do you organise training sessions to enhance the 

understanding of Corporate Social 

Responsibility/Sustainability at your site? 

4a. On which of the following topics do you organise 

training sessions: 

- Code of Conduct 

- Social Issues 

- Anti-Corruption & Ethics 

- Health & Safety 

- Environmental Management 

5. Have employees from your site participated in external 

Corporate Social Responsibility/ Sustainability training? 

5a. Who organised the training: 

- An OEM * 

- The Automotive Industry Action Group * 

- European Working Group on SC Sust. * 

- Other 

6. Does your company participate in any voluntary 

CSR/sustainability initiatives? * 

__________________________________________ 

E Supplier Management  

20. Does your company have a supplier CSR/ Sustainability 

Policy? *  

20a. Which areas are covered by this policy? 

- Respect for human rights 

- No forced or compulsory labour 

- No human trafficking 

- No child labour 

- Working conditions 

- Remuneration 
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2.4 Are there specifications on health and safety 

issues which you apply to your own 

suppliers/service providers? 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

____________________________________________ 

3 COMPLIANCE WITH THE LAW  

3.1 Does your company have processes and 

structures installed, controllingthe compliance 

with local laws? (Compliance Management 

Systems-CMS-) 

3.2 When will you have installed a Compliance 

Management System-CMS? 
 

 

 

 

____________________________________________ 

4 ENVIRONMENTAL PROTECTION 

4.1 Creation and application of environmental 

management system 

4.1.1 Have you set up a certified environmental 

management system? 

4.1.2 If yes –> Stop; If no –> following questions: 

4.1.3 Is an environmental management system 

without certification in use? 

- Non-discrimination 

- Freedom of association 

- Collective bargaining 

- Anti-corruption and bribery 

- Healthy and safety 

- Environment 

20b. Which supplier category is covered by your 

CSR/Sustainability policy?  

-  Direct procurement suppliers 

-  Indirect procurement suppliers 

21.  Does your company communicate its CSR / Sustainability 

policy to its suppliers? 

21.a How is the supplier sustainability policy communicated? 

- During supply meetings 

- In contractual terms 

- Brochures, magazines, newsletter, webpage 

22. Which processes do you have in place to ensure that 

your Supplier Sustainability Policy is efficiently 

implemented by your suppliers? * 

- Self-assessment questionnaire 

- Audits conducted by the company 

- Supply meetings 

- Audits conducted by an external 3rd party auditor 

- Other (please specify) 

- None 
____________________________________________ 

C Business Conduct and Compliance 

13. Does your company have a formal policy in place 

regarding business conduct and compliance? (corruption, 

extortion, bribery) * 

13a. Are the following areas covered by this policy or the 

related processes & procedures? 

- Corruption, including extortion 

- Bribery 

14. Does your company have a formal policy in place 

regarding Competition Law Compliance? * 

14a. Does this site have a documented business conduct & 

ethics management system in place? * 

________________________________________________ 

D Environmental Sustainability  

15.  Does your company have a formal environmental policy, 

which includes a commitment to legal compliance, 

continuous measurement andcontinuous improvements 

in environmental performance? * 

15a. Are the following areas covered by this policy or the 

related processes and working procedures? 

- Energy consumption 

- Water Usage 
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4.1.4 Does your organisation have a contact 

person with responsibility for environmental 

protection? 

4.1.5 Do you have binding environmental 

guidelines/objectives and/or an 

environmental policy? 

4.1.6 Did you define responsibilities in respect of 

environmental protections of your 

company? 

4.1.7 Does a record exist of compliance with 

statutory and company regulations on 

environment protection? 

4.1.8 Are your employees informed and qualified 

in respect of environmental protection 

 
 

 

 

 

 

 

 

____________________________________________ 

5 SOCIAL STANDARDS 

5.1 Contact Person 

5.1.1 Does your organisation have a contact 

person that is responsible for social 

standards? 

5.2 Freedom of association 

5.2.1 Do you grant your employees the right to 

form and/or join trade unions or employee-

elected representative bodies in accordance 

with national statutory regulations? 

5.2.2 Where this right is limited by local laws, are 

there alternative forms of co-determination 

for employees in your organisation 

5.3 Discrimination 

5.3.1 Do you guarantee equal opportunity and 

treatment - regardless of ethnic origin, skin 

colour, gender, religion, nationality, sexual 

orientation, social origin or political views as 

long as these views are based on the 

democratic principle and tolerance towards 

those who hold different views? 

5.4 Forced labour / child labour 

5.4.1 Do you use forced or compulsory labour, or 

involuntary work performed by detainees? 

- Air Emissions 

- Waste Management 

- Restricted substances & chemical handling 

- Other areas, please specifiy 

15b. Does your company have annual objectives and 

activities accordingly in the areas covered by your 

environmental policy? * 

16. Does this site have an environmental management system 

in place? * 

16a. Is the system certified? * 

   If no –> 16aa. Have internal environmental audits been 

conducted at this site? * 

17.  Do other production sites/locations have a certified 

environmental management system? * 

18.  Does your facility use restricted substances or chemicals 

for your production? If yes –> 18a. 

18a. Does your facility have work procedures to manage 

the use of restricted substances and chemicals? * 

18b. Has the management system used for managing the 

usage of restricted substances or chemicals been 

certified? * 

19.  Do you upload your material data to the International 

Material Data System (IMDS)? 

____________________________________________ 

B Social Sustainability  

7. For which of the following social issues does your 

company have a policy in place? * 

- Respect for human rights 

- No forced or compulsory labour 

- No human trafficking 

- No child labour 

- Working conditions 

- Wages & Benefits 

- Non-discrimination 

- Freedom of association 

- Collective bargaining 

8. Does your site have a certified management system in 

place to manage the above mentioned social issues? * 
- No, on none of the above 
- Yes (please upload SA8000 Social Management 

System) * 

- No, but have internal documented procedures and 

policies * 

9. Have social audits/assessments been conducted at this 

site? * 

- No 

- Yes, internal audits  

- Yes, external 3rd party audits * 
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5.4.2 Do you observe the minimum age in 

accordance with the statutory regulations 

governing employment in the country 

concerned? 

5.5 Remuneration 

5.5.1 Are the remuneration paid and benefits 

provided at least equivalent to the national 

standard or minimum standard of the 

relevant national sector? 

5.6 Working hours 

5.6.1 Are the working hours at least in line with 

the national statutory guidelines or 

standards of the relevant national sector? 

5.7 Employee information 

5.7.1 Are your employees informed and qualified 

in respect of social standards? 
 

 

 

 
____________________________________________ 

6 HEALTH AND SAFETY AT WORK 

6.1 Are health and safety duties and 

responsibilities clearly regulated in your 

organisation? 

6.2 Are hazards evaluated in your organisation, 

and are the resulting protective measures 

developed and implemented and is their 

effectiveness monitored? 

6.3 Are precautionary medical examinations 

carried out in your organisation? 

6.4 Does your company have an internally 

organised first aid facility? 

6.5 Are your employees given instruction on the 

hazards and protective measures associated 

with their field of activity? 
____________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10.  Does your company have a written health & safety 

policy in place, which complies with industry, national 

and international standards? * 

10a. Have specific activities on health & safety been 

organised at this site during the last year? * 

11.  Does this site have a health & safety management 

system in place? * 

11a. Is the system certified? * 

   If no –> 11aa. Have internal H&S audits been   

   conducted at this site? * 

12. Do other production sites/locations have a certified 

health and safety management system? * 

 

 

 
____________________________________________ 

F Special Areas 

23.  Is the 3TG (tantalum, tin, gold or tungsten) necessary to 

the production of your company’s products and 

contained in the finished product that your company 

manufactures or contracts to manufacture? 
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Abstract 

Global focal companies are increasingly required and expected to monitor the sustainability risks and 

activities in their supply chains, which has resulted in increasing supplier sustainability audit activity 

and growth in the number of sustainability initiatives/associations. While common, shared audit 

standards were originally conceived to reduce audit fatigue; with overlapping and converging supply 

chains there could be a need for cross-recognition or standardisation of supplier audit standards. This 

research aims to provide empirically grounded insight into sustainability audit activity, audit 

processes and standards for suppliers and the extent to which they overlap. Audit standards 

employed by eight multi-brand, voluntary sustainability initiatives/associations, focusing on supply 

chain sustainability (SMETA, PSCI, ICTI, FWF, ASI, JAC, amforiBSCI and RBA) were inductively analysed. 

This research compares the audit processes and standards, detecting common audit categories, 

analysing points of overlap and difference. We find empirical evidence of significant growth in 

supplier sustainability audit activity. We also find overlap among the standards in terms of audit 

process and steps, as well as at the level of audit focus categories. Deeper analysis reveals large 

differences at the granular level in terms of questions asked to assess specific topics. We conclude 

that there is potential for standardisation and cross-recognition but that significant barriers to 

agreement at the level of audit questions and how topics are evaluated remain. This research 

provides a first empirical overview of this important tool and its application in various industries for 

sustainable supply chain management. 

Keywords: SSCM; supplier sustainability audits; ethical audits; sustainability alliances; industry 

initiatives; supplier audit fatigue 
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1. Introduction 

Given that the global supply chains of multinational Focal Companies (FCs) constitute over 80% 

of trade worldwide [1], it is not surprising that influential FCs are increasingly held accountable for 

the (lack of) sustainability in their supply chains [2–4]. A mounting body of literature has focused on 

the importance of the purchasing/procurement function in FCs [5–8] and the strategic necessity of 

incorporating sustainability into supply chain management (SSCM) [2,3,9–12]. Supply chain 

sustainability expectations of influential global FCs have been steadily increasing [13–16]. As a result, 

FCs are expected to take responsibility for improving sustainability in their supply chains [17], by: 

formulating extensive sustainability requirements, analysing sustainability risks, measuring, 

monitoring and improving the sustainability performance of their suppliers and communicating about 

their SSCM activities [1,18–20].The most common first response by firms to such sustainability 

expectations of their supply chain management (SCM) has been to formulate codes of conduct for 

their suppliers [21,22]. However, FCs are also required to determine their suppliers’ compliance with 

such codes and monitor suppliers’ efforts to improve sustainability in their supply chains [6,23–28]. 

By 2020 there has been a proliferation of different private, voluntary, corporate sustainability 

initiatives/associations [29–31] that have developed their own common audit standards. Member 

companies commission supplier sustainability audits that are carried out against these standards. 

Companies join such ‘strategic alliances’ [31–33] for a number of reasons, including to pool resources, 

increase the scope and reach of their SCM sustainability activities, share sustainability risk 

management efforts, reduce the redundancy and costs and correspondingly improve the efficiency 

of such activities [30,34–38]. In the context of SSCM, such initiatives also point to the urgent need to 

redress supplier assessment fatigue, and specifically audit fatigue [27,36,38–41]. Qualitative, 

empirical research on the practices and activities of these private strategic alliances for supply chain 

sustainability are lacking. Based on our evaluation of current SSCM developments, we surmise that 

the number of supplier sustainability audits is increasing worldwide. We further propose that 

numerous emerging supplier sustainability audit standards (SSAS), developed by and conducted for 

the FC members of voluntary sustainability initiatives and associations (SI/As), are potentially similar, 
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both in terms of the audit process and the sustainability topics that they cover. Therefore, such audit 

standards could potentially be mutually recognised, not just within a SI/A but among different SI/As 

and thus various industries, and we can postulate about the potential of and limits to standardisation. 

The objective of this research is to explore and better understand the phenomenon of SSAS, including 

its prevalence. The researchers aimed to collect and generate empirical data on these audit standards 

in order to qualitatively analyse and compare them, to determine potential for cross-recognition and 

standardisation. 

Many FCs have broad, complex supply chains that can involve many hundreds, multiple 

thousands or even tens of thousands of suppliers [14,42–44], meaning that suppliers can often supply 

parts or provide services to multiple industries. For example, the electronics industry increasingly 

overlaps with automotive [45] but also toy and children’s entertainment industries [46]. Once 

suppliers are in business with multiple FCs that are members of different SI/As, each with their own 

audit standard, the chance of suppliers being audited against various, differing audit standards 

increases. Given a continual growth in SSCM activities [1,17,47–49], it is likely that audit activity will 

continue to proliferate and hence that more and more suppliers will be audited [50]. Furthermore, 

voluntary, private industry initiatives, raw material sustainability groups, corporate strategic alliances 

for supply chain sustainability (and so forth) continue to proliferate and each often employs its own 

sustainability standards and audits [30,50,51]. This could plausibly lead to an emerging situation of 

significantly overlapping audit activity and a new type of ‘audit fatigue.’ No longer caused by the audit 

requirements of individual global companies, but rather by overlapping, differing SI/A audit 

standards. 

Thus, our research begins by exploring what different supplier sustainability audit standards 

(SSAS) there are. In this paper we identify eight different SSAS, each from a different industry 

initiative/sustainability association and analyse them in detail to understand what the supplier audits 

entail and what aspects of sustainability they cover. We then compare the scope and processes of 

the SSAS, to better understand the extent to which they overlap and what barriers there are to 
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standardising SSAS, thus reducing supplier assessment fatigue and competition among SI/As. This 

leads to our research questions: 

RQ1: What are main audit process characteristics of supplier audits developed by 

multi-brand sustainability initiatives/associations and to what extent are they 

similar? 

RQ2: What are the main sustainability aspects covered by SSAS developed by SI/As 

and to what extent does the content of their audit standards overlap? 

This research was undertaken based upon the central motivating research proposition that supplier 

sustainability audit standards (SSAS) are similar both in terms of process and structure, and that 

therefore, mutual recognition (not just within an industry initiative / corporate association) but also 

among SSAS should be practicable. In order to test this central proposition, we need to answer the 

research questions detailed above. In the next section we begin by presenting background 

information and a summary of literature on the development of audits as SSCM evaluation tools and 

on private sustainability initiatives and associations. We also clarify the term supplier sustainability 

audit, as this constitutes the unit of analysis for the present research. This is followed by a description 

of our empirical research approach, outlining which SSAS form the basis of our analysis and how the 

data was collected, compared and analysed. Thereafter we present our findings, outlining the 

similarities and differences among the SSAS in our sample. Finally, we discuss the significant 

similarities found but also the problematic differences at the level of the individual audit 

protocols/questions, depicting barriers that need to be overcome for supplier sustainability audit 

standardisation to become a practicable reality. 

2. Literature Review 

Multi-national companies have profited from globally dispersed supply chains (SCs) for some 

decades [27,52,53]. However, particularly in the last decade, sustained critical attention and 

increasing stakeholder pressure have focused public attention on the negative effects FCs have had 

by pursuing low-price purchasing strategies and critics underline the responsibility that FCs have to 
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improve the sustainability in their SCs [2,7,13,16,54–56]. The emergence of SSCM, which began as a 

fringe sub-topic of supply chain management [57] can be seen as a response to this stakeholder 

pressure [2]. The remarkable growth and massive research activity in SSCM attest to the continued 

academic significance of the topic [3,10,15,58–60], which has also become a seemingly indispensable 

part of FCs’ sustainability activities [2,6,61]. Roy et al. [15] take stock of the approaching 

overwhelming amount of literature on SSCM and develop a thematic landscape schematisation of 

SSCM research since 2000, in which they prescribe understanding SSCM as a process that begins with 

adoption, then implementation and extension, and continues with maintenance and then analyses 

of outcomes. By contrast, Dubey et al. [58] put forward a schematic categorisation, dividing SSCM 

into six major areas, each covering multiple SSCM aspects and activities (such as supplier codes of 

conduct, audits and assessments). Companies often begin with a supplier code of conduct, in which 

they stipulate their expectations of their suppliers in terms of minimal standards [22,38,62]. 

Thereafter, companies increasingly begin to apply monitoring mechanisms and tools to be able to 

prove whether suppliers were adhering to those stipulated standards [1,22] and as a means of 

sustainability risk management [2,7,63] and supply chain governance [18,24,64]. In the following 

section we summarise extant literature on supplier assessments in more detail, particularly audits, 

explaining our choice of the term supplier sustainability audit, narrowing in on the phenomenon of 

supplier audit fatigue and then finally the emergence of private, voluntary corporate sustainability 

initiatives and associations for supply chain sustainability. This provides more context for the 

inductive research at hand, making the gap in empirical understanding evident and the necessity for 

our research questions clearer. 

2.1 Supplier Assessment for SSCM 

A number of standard SSCM tools have been identified, which FCs employ to ensure minimum 

standards, identify and minimise risk and improve sustainability in their supply chains 

[7,18,25,31,58,62,65]. The most common, easily-implemented tool is the code of conduct for 

suppliers [22,66], followed by supplier self-assessment questionnaires and then by more resource-

intensive supplier audits [1,13,67,68]. A code of conduct outlines a company’s expectations of its 
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suppliers’ sustainability compliance. Self-assessments and audits can be employed to verify 

compliance with such codes as well as for sustainability risk management [7,63], to identify, analyse 

and manage sustainability risks and activities within the FC’s supply chains. While pure self-

assessment relies on the self-reported estimation of the supplier, audits are normally commissioned 

by a third party or a downstream SC actor (usually the FC) to determine the sustainability 

performance of the supplier and whether the supplier conforms with environmental and social 

sustainability requirements [1,20]. Because many FCs began by administering their own supplier 

sustainability assessments [40,69], many suppliers were subjected to a broad array of similar but 

different sustainability audits. Before moving on to explore the issue of supplier audit fatigue and the 

emergence of SI/As for SSCM, we briefly clarify the term supplier sustainability audit, which 

constitutes the primary focus and unit of analysis of the present research. 

2.1.1 Clarification of Terminology: Supplier Sustainability Audits (SSAs) 

The term sustainability audits can entail the following types of audits: CSR Audit, Social Audit, 

Ethical Audit, Environmental Audit, etc., as well as addressing a supplier of an FC. Although we note 

the use of the term ‘ethical audit,’ including references to audits of suppliers’ sustainable behaviour 

[39,46,51], we consider that term too broad and open to too much interpretation. For example, 

ethical audits have been proposed as audits that evaluate a company’s latent and manifest alignment 

in its operations with ethical values [70]. Hence for this research, we prefer the term supplier 

sustainability audit (SSA), which makes it clear that the audits are not optional, voluntary audits (such 

as SA 8000, ISO 45001 etc.) that an organisation decides to undertake itself, but rather are audits 

requested, commissioned and demanded by FCs. SSAs encompass audits of the suppliers’ operations 

(headquarters and/or production facilities) with the aim of evaluating the supplier’s sustainability 

practices and compliance with sustainability requirement, including an assessment of both social and 

environmental aspects of sustainability. 
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2.2 Supplier Audit Fatigue 

Given the noteworthy increase in the focus on SC sustainability and companies’ general 

preference for a voluntary approach to sustainability self-regulation [27,71,72], it is not surprising 

that there has been a corresponding increase in audit activity, voluntarily commissioned by focal 

companies [1,38–40,73,74]. The multiplicity of standards and assessments that confront supplier 

factories can lead to “audit fatigue” [27,38,40,41]. To gain an appreciation of the vast amount of 

supplier sustainability audit activity occurring, consider that an ethical trade service provider, Sedex, 

reported having conducted nearly 300,000 audits by 2018 [75]. From an FC perspective it can be a 

very demanding task to assess the sustainability activities of all direct suppliers in their supply base. 

Thus, FCs in various different industries join SI/As focused on SC sustainability, in order to pool 

resources, and implement common supplier sustainability assessment tools and systems [31,76]. 

Doing so removes the double disincentive of 1) high investment costs in sustainability activities and 

2) being the ‘only’ FC with such demanding expectations of their suppliers [37,38]. Initially such 

strategic alliances of companies with similar goals led to process standardisation and efficiencies, 

reducing audit fatigue [38,69], so that suppliers no longer had to respond to the same type of 

assessment issued by competing purchasing FCs [22,36,37,73]. SI/As not only developed and share 

their own common audit standard, but also share audit results or even conduct common audit 

assessments [i.e.: 19,36,46,68,73,77,78]. 

2.3 Private Sustainability Initiatives and Associations for SSCM 

In 2011, the OECD first released guidelines for multinational enterprises, in which they suggest 

that FCs engage and encourage their suppliers to improve their sustainability performance [19,20]. 

Already at that time, the OECD recognised the potential for ‘conflicting requirements’ that could 

overlap whereby a supplier is exposed to audits and other SSCM practices of multiple FCs [79]. The 

OECD guidance also encourages participation in cooperative arrangements among companies, e.g.  in 

a common industry, to advance SSCM by coordinating tasks, including independent audits [12,79]. 

And indeed, private supply chain initiatives and associations were founded in response to pressure 
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for increased sustainability compliance and monitoring and to fill a gap for such coordinated services 

[34,80]. Furthermore, they serve as a platform for FCs to exchange good practice regarding standards, 

processes, tools and approaches to sustainability in supply chain management such as sustainability 

audits [30,62,65,76,79]. Fransen et al. note that the majority of activity defining “appropriate 

business practices are taking place in collaboratively developed and governed CSR standards” [81]. 

They further indicate recent work done to compile a database of multi-stakeholder initiatives (for 

more detail, see M.S.I. Integrity 2017 [29]) and differentiate between different varieties of 

international CSR standards, private initiatives and associations, based on characteristics such as: 

composition between civil society, private firms and government, geographic focus on producing 

countries or buyer countries and degree of formalisation [81]. 

We note that there has been much focus on multi-stakeholder initiatives [29,37,38,73,82] and 

that various stakeholders are sceptical of business-driven standards and initiatives [39]. Canzaniello 

et al. [31] analyse intra-industry multi-brand strategic alliances and note that these are now focusing 

on collaborating to address supply chain sustainability risks. In a recent analysis of the German 

context, Mueller and Bessas find that “companies increasingly found or join industry initiatives 

(Brancheninitiativen) to achieve sustainability in supply chain management” [30]. Such initiatives can 

be considered strategic alliances [32,33] that involve a formal association of companies (often within 

a branch/industry) and that use their pooled knowledge and resources to develop common tools for 

assessing and evaluating supplier sustainability [30,71,83], including standards for supplier 

sustainability audits. Such initiatives have the potential to achieve consensus around sustainability 

standards in their respective industry’s supply chains and thereby to sensitise suppliers in those 

respective industries [36]. Despite a seemingly common purpose, Mueller and Bessas find multi-

brand supply chain sustainability initiatives and associations to be rather heterogeneous and to 

demonstrate widely varying focuses for their activities, including a range of instruments and tools 

[30]. 

Previous research had focused in depth on one or two initiatives/associations (e.g.: 

36,37,73,84), normally with a specific industry focus or a high-level survey of what initiatives, 
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associations and standards there are (e.g. Newitt [38]). Thus, our research aims to shine light on 

numerous emerging multi-brand SI/As for supply chain sustainability, to determine the current state 

of affairs with regard to their audit standards and activity, and then to explore the potential for 

aligning/standardising such audit standards. As Terwindt and Armstrong [50] convincingly argue, 

supplier sustainability audits are very much part of the current SSCM reality that has firmly 

established itself. Hence the onus is on academia to understand this phenomenon and seek to 

improve it. We began our exploratory research on SSAS by identifying a wide range of examples of 

such multi-brand, private SI/As that represent activities within and across multiple industries. We 

wanted to find illustrative examples of shared audit standards that are being employed by private 

company alliances for sustainable supply chains. The research then involved capturing the number of 

audits conducted over the last decade and the audit processes entailed in these shared audits. 

Furthermore, we intended to create a dataset including the structure of each audit standard 

(including the categories the audits address and specific content of the audit standards and audit 

protocols in the form of questions). In the following section, we describe the methods employed to 

identify the standards included in our sample and explain how the data was collected and analysed. 

3. Data and Methods 

In this section we outline our qualitative, inductive and exploratory research methods [85–88]. 

This includes how the exploratory research was approached, how the sustainability initiatives and 

associations (SI/As) with common sustainability audit standards for their suppliers were selected, 

how the audit data from the identified SSAS was collected and finally how it was collated, analysed 

and compared. 

3.1 Research Approach 

Our survey of the extant literature revealed no empirical insights into audit activity, neither an 

analysis or comparison of audits being employed as part of SSCM, nor a discussion about the 

implications of parallel audit standards. Discussing exploration as one of three purposes for 
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qualitative research, Yin [88] notes that explorative research fulfils a number of functions while 

pursuing various research goals. These include an exploration of under-researched phenomena of 

interest, an account of how to explore the issue, as well as generating findings that may serve as the 

basis for more refined research. Our research began in late 2017 with a perceived increasing number 

of industry initiatives and corporate associations that have developed and aligned their own audit 

standards for monitoring supplier sustainability. The initial underlying assumption motivating this 

research was that if there are similar (or divergent/competing) overlapping audits, increasing in 

number and frequency, being conducted by a broad range of voluntary, multi-brand SI/As, such audit 

standards could be cross-recognised or eventually standardised to reduce duplication of effort and 

supplier audit fatigue. Before this proposition could be addressed, the researchers needed to gain a 

deeper qualitative understanding of what SI/As there are that focus on supply chain sustainability 

and also employ a common audit standard, conduct audits and share the audit results amongst 

members. The unit of analysis for this research is the supplier sustainability audit standard (SSAS). 

Initial SSAS data (such as audit process steps, audit standard structure, sustainability categories 

focused on and detailed composition down to the level of questions asked) were collected in the form 

of audit protocol/question catalogues, and analysed and compared in early 2018. The research took 

an iterative approach to collecting, analysing and generating data, whilst expanding the empirical 

sample [89]. 

This research employed an iterative ‘purposeful sampling’ approach [86,89], aiming to identify 

an array of standards that would provide rich, empirical data from a range of industries. The initial 

focus and research on the first few discovered SSAS (belonging to the SI/As: SMETA, ICTI, PSCI and 

FWF) helped attune the researchers to what to search for and how to collect further data. Once data 

had been collected and collated for all eight SSAS (see Table 1 below), text analysis, coding and 

detailed analysis of the audit standard data began in late 2019 and continued into 2020. Finally, in 

2020 the researchers contacted various SI/As to gain access to older annual reports, ascertain missing 

audit number data and for final clarification of findings. 
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3.2 Data Collection 

The research on initiatives and associations began in late 2017. The primary exploratory criteria 

for including SI/As were: publicly available audit protocols and audit process information; different 

industry representation; private, voluntary organisations (not primarily multi-stakeholder); and an 

audit standard that was actually being used and shared among members. Data from the following 

SI/As were downloaded in early 2018: SMETA, PSCI, ICTI and FWF. The sample was then expanded 

later in 2018 to include the audit protocols of: ASI, JAC, amfori BSCI and RBA. The intensive data 

collation and initial analyses began in 2018. All audit standards (SSAS) included in our sample were 

publicly available via the internet. The content of each audit standard / protocol was copy and pasted 

or transcribed into various excel tables, in order to compile master lists and a master table, to enable 

side-by-side comparison of their structure and content. Examples of the audit standard 

documentation and protocols as well as the tables created to compare and contrast the data can be 

found in the supplementary material.   

Once a SSAS had been identified, initially screened for relevance and determined to be included 

in the sample, the search for different SSAS continued. Once a representative standard had been 

identified for a particular industry/branch focused association, no more effort was made to find 

further SSAS in the same industry. Rather, the focus was on other industries to generate a sample 

that was as broad as possible and hence as indicative as possible of SSAS irrespective of industry 

affiliation. Consequently, this research involved a comparative analysis of the SSAS of eight identified 

sustainable supply chain initiatives and associations. The SSAS that comprised our final sample can 

be found in Table 1. 

Table 1. Research sample of sustainability initiatives/associations & supplier audit standards (SSAS) 

Name of SI/A 
(&SSAS) 

Acronym 

(SI/A) type [31]: 
Multi-brand vs. Multi-Stakeholder; 
Intra-industry vs. Cross-Industry;  
Horizontal vs. Vertical vs. Mixed 

SSAS Documents 
Accessed /  

Downloaded 

Sedex (SMETA) 
Sedex Members' 

Ethical Trade Audit 
Multi-brand; Cross-industry; Mixed; July 2018 

ICTI  
(IETP) 

Interntl. Council of  
Toy Industries  
ICTI Ethical Toy 

Program 

Industry Focus: Toy manufacturing; multi-brand/multi-
stakeholder; intra-industry; Mixed 

July 2018 

PSCI 
Pharmaceutical 

Supply  
Industry Specific: Pharmaceuticals; Multi-brand; Intra-industry; 

Horizontal 
July 2018 
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Chain Initiative 

FWF Fair Wear Foundation Multi-stakeholder; Intra-Industry: Apparel; Horizontal July 2018 

ASI 
Aluminium 

Stewardship  
Initiative 

Industry (Raw Material) Specific; multi-brand & multi-
stakeholder; Mixed 

Sept. 2018 

RBA  
(VAP) 

Responsible Business  
Alliance  

Validated Audit 
Program 

Multi-brand; Formerly intra-industry – Electronics – now 
increasingly cross-industry, from horizontal to increasingly 

mixed (smelters / component processing).  
July 2018 

JAC 
Joint Audit 

Cooperation 
Multi-brand; Intra-Industry (Telecom); Horizontal  Sept. 2018 

amfori BSCI 
Business Social  

Compliance Initiative 
Multi-brand; cross-industry; Horizontal Nov. 2018 

Although 11 industry initiatives and associations were initially identified, the actual audit 

protocols could only be accessed in nine cases. The final sample only includes eight SI/As because 

after further investigation, it became apparent that GSCP audit standard was more of an ideal for 

member companies to orient themselves toward, and not a standard that had been broadly audited 

against. Also, audit numbers could not be disclosed. The chemical industry’s Together for 

Sustainability (TfS) was not included in the comparison because we could not find publicly available 

information on the audit questions included in their common standard. The conflict free smelter 

initiative (CFSI, later expanded to become the responsible minerals initiative - RMI) was initially 

considered, but due to the varying audit types, depending on supply chain role (i.e. whether the 

auditee is a manufacturer, traders, or processor etc.) could not be considered as one standard and 

were not comparable with the other unitary SSAS. 

The data collected for this research was not intended to be used to create a complete or 

comprehensive database of all multi-brand SSAS but rather to enable a comparison of SSAS from a 

broad as possible range of different industries and from associations with different focuses to explore 

potential differences and similarities in terms of their potential for mutual recognition and 

standardisation. 

3.3 Data Comparison and Analysis 

As described in section 3.1 and evident in Table 1, data collection occurred in a number of 

phases. This was also applied to the analysis and comparison of the SSAS data that was collected in 

an exploratory and iterative manner. Once the SSAS audit process and audit composition data could 
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be accessed, it was downloaded. This information was converted into Excel format to enable a 

disaggregation and then itemisation of individual process steps and audit questions. Once the data 

had been tabularised and juxtaposed, the SSAS could be better compared. The first comparison 

involved a comparison and analysis of the audit phases and audit process steps of each SSAS. This 

was followed by an analysis of each SSAS to determine the major categories that comprised the 

audits, to understand how each of the audits were structured. Once this had been determined, the 

ensuing categorisations were employed to compare the SSAS in a structured manner. With 

comparable categorisations we could show the degree to which the SSAS overlapped and resembled 

each other at a higher level. Further analysis involved determining the number of individual questions 

to be answered or checked by the auditor on a certain topic as well as specific questions within a 

main category, to ascertain the potential for cross-recognition among SSAS and perhaps 

standardisation. In the following section we present our findings based on the explorative research.  

4. Findings 

Our exploration of various SI/As and the ensuing in-depth analyses of the audit processes and 

comparison of the content of the eight identified SSAS uncovered a lot of information. Not only could 

we understand and compare the standards’ audit processes, but also the sustainability categories 

they focused on and the questions asked as part of such shared audits. To get a sense of how much 

audit activity is occurring (and to test our initial proposition that SI/A audits are increasing) and the 

scope of SI/A’s activities, we compiled data on the number of shared audits conducted yearly by each 

SI/A (see Table 2). 

Table 2. Annual Audits conducted by each multi-brand SSA initiative. 

Sust. 
Initative / 

Association 

Total  
2010–
2019 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Sedex 
SMETA 

156,697 7,893 9,182 10,291 12,499 14,644 14,749 16,045 19,738 25,476 26,180 

ICTI - IETP 29,626 2,454 3,507 2,550 2057 2,887 2,761 3,756 3,721 3,123 2,810 

PSCI 984 91 83 148 270 392 

FWF 1,588 8 79 120 175 161 187 220 230 212 196 

ASI 80 - - - - - - - - 16 64 

RBA 4,186 97 157 348 422 512 504 538 786 822 1,007 

JAC 539 21 18 35 37 37 61 68 89 89 84 
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amfori BSCI 124,265 0 0 35 215 9409 16,060 20,034 22,194 26,081 30,237 

Total 318,972 10,488 12,958 13,394 15,420 27,665 34,338 40,744 46,906 56,089 60,970 

In general, as Table 2 depicts, we observe a significant increase in audit numbers (and by 

inference activity) over the previous ten years, with a total of around 10,000 audits reported in 2010, 

and over 60,000 audits conducted against the same respective common audit standards by 2019. 

Some SSAS first began auditing in the last five years but many have been conducting audits since at 

least 2010. The degrees of transparency surrounding reporting of core facts such as numbers of audits 

conducted were also highly variable. Some SI/As (IETP, FWF) were highly responsive to our official 

requests for information, either producing audit statistics on demand and/or directing our attention 

to old annual reports, not easily found online. Other SI/As only produced audit numbers after 

repeated inquiry (Sedex, PSCI, JAC, amfori BSCI). Exploring and collecting data on the actual audits 

conducted and shared helped us to refine our sample; for example, it became clear that the 

Consumer Goods Forum’s Global GSCP (Global Social Compliance Programme) audit standard was 

more of a reference or best practice benchmark, and not a standard that was being recurrently 

audited against, the results of which were shared among members. 

Furthermore, all initiatives apart from the Fair Wear Foundation (who conduct their own, 

intensive audits) employed the services of third-party auditors. Hence, we analysed the number, 

concentration and overlap of auditing companies that were commissioned to audit suppliers 

according to the corresponding SSAS. Our research shows that there is significant variance among the 

SSAS, with SMETA currently working with around 60 different auditing companies (as of April 2020), 

whereas the other SI/AS contracted between 4 and 13 auditing companies, as depicted in Table 3. 

Table 3. Number of auditing companies contracted to audit according to SSAS. 

SMETA. IETP PSCI FWF ASI RBA JAC Amfori BSCI 

60 4 12 internal auditors 13 12 4 13 

The most frequently contracted auditing service provider was SGS (used by seven of the eight 

SI/As) followed by Intertek and TÜV Rheinland (who both audit against five SSAS) and Bureau Veritas 

Certification, ELEVATE and UL – Responsible Sourcing Inc. (each contracted by four SI/As). For a full 

depiction of which SI/As worked with which audit companies, please consult Appendix B. 
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In the following, in subsection 4.1, we detail the overlaps in the audit process prescribed by 

each of the initiatives and associations. We then present the findings of our comparison of the audit 

protocols in subsection 4.2, wherein we identify the SSA main categories (such as “no child labour 

and underage worker protection” and “working hours”) and compare their frequency, in order to 

determine the level of structural overlap among the audit standards. Finally, in subsection 4.3, the 

article focusses more specifically on the level of audit subcategories, which entail the detailed 

individual audit questions within an audit main category. 

4.1 Comparison of Audit Processes for Supplier Sustainability Audit Standards 

Analogue to the process of analysis applied to the data, we begin by presenting our findings on 

the SSAS process. We were able to access the audit process information from eight of the SI/As 

identified for this research. The majority of the SI/As published their audit process online and these 

were publicly available. The ICTI Ethical Toy Program (IETP) provided detailed responses to our 

request for information on common audit process, pointing out that the process differs depending 

on whether an audit is announced or not. Five common main audit stages were identified: 1. Pre-

Audit Planning, 2. Audit Preparation, 3. Audit Execution, 4. Audit Report & Corrective Action Plan 

(CAP) and 5. Follow-Up, Audit Closure. Stage 3. ‘Audit Execution’ was the most extensive stage across 

all SSAS analysed and we identified six audit steps within this phase that were nearly covered by all 

standards (see stages 3.1–3.6 in Table 4). The SSAS covered in our research demonstrated a high 

degree of homogeneity, as evident in the small number of exceptions where there was not 100% 

overlap among the SSAS in Table 4. 

Table 4. Audit process phase-overlap among SSAS. 

Identified  
Audit Process Stages / Steps: 

Found in how many SSAS: SMETA IETP PSCI FWF ASI RBA JAC Amfori BSCI 

1. Pre-Audit Planning 7 x o x x x o  _ x 

2. Audit Preparation 8 x x x o x x x x 

3. Audit Execution 8 x x x x x x x x 
3.1 Opening Meeting 8 ٠ ٠ ٠ ٠ ٠ ٠ ٠ ٠ 
3.2 Site Tour 8 ٠ ٠ ٠ ٠ ٠ ٠ ٠ ٠ 
3.3 Interviews 8 ٠ ٠ ٠ ٠ ٠ ٠ ٠ ٠ 
3.4 Document Review 8 ٠ ٠ ٠ ٠ ٠ ٠ ٠ ٠ 
3.5 Pre-Closing Meeting 7 ٠  _ ٠ ٠ ٠ ٠ ٠ ٠ 
3.6 Closing Meeting 8 ٠ ٠ ٠ ٠ ٠ ٠ ٠ ٠ 
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4. Audit Report & CAP 8 x x x x x x x x 
5. Follow-Up,  

Audit Closure 
8 x x x x o x x x 

X = phase covered by SSAS; ٠ = step covered by SSAS; o = phase briefly mentioned; __ = not covered. 

These findings address our first research question, as they clearly demonstrate that, in terms 

of audit process phases and steps (prescribed and carried out in thousands of audits around the 

world) for various industries, the SSAS do overlap to a large extent. 

4.2 Common Audit Main Categories Among Supplier Sustainability Audit Standards 

By extracting the written structures and indexes of the SSAs and collating and juxtaposing 

them, we found a high level of overlap among the eight SSAS analysed. Thirteen main, common 

sustainability categories were identified, as displayed in Table 5 below. Of the 13 main categories 

identified, seven categories were found in all SSAS (marked bold in the table), including: 2. Freely 

chosen employment, 3. Child labour and protection of underage workers, 4. Fair remuneration, 5. 

Working hours, 6. No discrimination, 8. Freedom of association and 11. Facility safety systems. Six 

further main categories were identified that were identified in at least three quarters of the SSAS, but 

not all. The second column (Count) in Table 5 tallies the number of initiatives/associations that 

included these categories in their audit standard. The data revealed that, similar to audit processes 

(refer to section 4.1 above), the SSAS we analysed demonstrated a high degree of overlap, in terms 

of their structure, main categories and overarching content. 

Table 5. Main sustainability categories identified and extent of coverage in SSAs. 

Identified  
Main Categories: 

Frequency 
Count of 

Categories: 
SMETA IETP PSCI FWF ASI RBA JAC Amfori BSCI 

1.  Management Systems 7 x - x x x x x x 

2.  Freely Chosen Employment 8 x x x x x x x x 
3. Child Labour & Young  
    Workers 

8 x x x x x X x X 

4.  Fair Remuneration 8 x x x x x x x x 

5.  Working Hours 8 x x x x o x x x 

6.  No Discrimination 8 x x x X x X x X 

7.  Business Ethics 7 o o x – o X X X 

8.  Freedom of Association 8 x x x X X X x X 
9.  Discipline, Discrimination  

 Grievances 
7 x x  X o x o x 

10. Fire & Emergency 6  x x x – x x x 

11. Facility Safety Systems 8 x x x x X X x x 

12. Environment 7 x x x  x X x X 
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13. Employment Practices 6 X x – x  x x X 

Category in Bold = covered by all standards. X = SSAS covered topic in detail; x = SSAS includes category; o = SSAS 

briefly mentions category; – = SSAS only covers similar/neighbouring topic; [Empty] = Category not covered by 

SSAS. 

However, upon closer inspection, it became clear that some SSAS covered certain main topics 

in great detail (i.e. with ten or more audit questions solely addressing the specific sustainability issue) 

and their audit protocols contained many questions to evaluate a supplier’s conformance and activity 

within this category. Other SSAS explicitly mentioned the category as an area of focus but only 

documented a few questions to be asked about the issue. A few SSAS either did not cover the topic 

at all or only mentioned neighbouring topics. The extent of coverage is indicated by the symbols in 

each cell in Table 5 (please refer to the legend). Once we had collated the audit protocols / audits 

structures and juxtaposed them for clearer comparison, it became apparent that the SSAS covered 

the categories to differing degrees. The findings presented here in section 4.2 provide an answer to 

our second research question (“What are the main sustainability aspects covered by SSAS and to what 

extent does the content of their audit standards overlap?”) by identifying 13 common audit focus 

categories and confirming that there appears to be a lot of overlap, at least at the structural level of 

the standards. While the exploratory findings at this aggregated level of comparison are a good 

indication of audit standard similarity, they certainly do not provide enough information to confirm 

or refute our initial research proposition, that SSAS could be cross-recognised or potentially 

standardised. 

4.3 Analysis of Sub-Categories Among Supplier Sustainability Audit Standards (SSAS) 

The preceding sections demonstrated the structural overlaps at the level of sustainability 

categories identified across most or all SSAS. But how much overlap was there at the detailed level 

of individual questions, asked as part of each SSAS? Compiling manageable tables from multiple-

hundred-page audit protocols was a challenge for this research. In order to present the findings on 

the limits to the overlaps, a much more granular level of detail is required. We selected two common 

audit main categories (identified in 4.2) that feature in all eight SSAS, and compared audit focus areas 

at the sub-category level (within the category) to demonstrate overlap and differences among the 
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sampled audit standards at a finer level. A more detailed impression of the granular differences and 

similarities can be gained by consulting the supplementary material. We demonstrate findings from 

two main categories that were found to be included in all SSAS, namely ‘working hours’ and ‘child 

labour and young workers.’ Due to considerations of article length, a further detailed analysis of the 

main category, ‘fire and emergency’ (included in six of the nine SSAS), can be found in Appendix C. 

4.3.1 Comparison of Findings for Audit Standard Category: Child Labour & Young Workers 

Child labour is one of the most prominent and publicly decried social sustainability / human 

rights issues [90], hence, unsurprisingly, this main category was covered by all SSAS in our sample. A 

closer look at the number of questions that each audit standard contained on the issue, however, 

revealed a much more differentiated picture. We found that three quarters of the SSAS analysed had 

10 or less audit questions covering the issue of child labour / young workers as tallied in the third 

column of Table 6. On the other hand, the audit standard employed by amfori BSCI contained more 

questions (over 80) within the child labour and young workers category than all other standards 

combined. 

Table 6. Number of audit questions on child labour & underage workers per SSAS 

Audit Main Category: Child Labour & Young Workers 
SSAS Section(s) and reference within respective SSAS: Nr. of Questions in SSAS 

SMETA 4. Child Labour Shall Not Be Used (p. 31–32) 5 

IETP 
Section 3: Employment Practices (p. 3–5); 

Section 4: Special Protections (p. 6) 
7 

PSCI Labor (pp. 11–14) 3 

FWF 
Labour standards – No exploitation of child labour  

(A6: p. 55–56, B4: 68–69, C6: 86, D2: 93) 
10 

ASI C. Social – 10. Labour Rights (p. 16f) 4 

RBA A. Labor – A2) Young Workers (pp. 14–21) 23 

JAC A – Labour Requirements – 2. Child Labour (p. 3f) 4 

Amfori BSCI 
2.8. Perf. Area 8: No Child Labour (p. 142–147) 

2.9. Perf. Area 9: Special Protection for Young Workers 
(pp. 148–152) 

86 

Not only did we discover quantitative variance in the focus of the audits (represented by the 

number of questions dedicated to a certain main category or sub-category), we also discovered 

significant variance in the wording of the audit headings and questions. In the examples evident in 

Table 7 it becomes clear that a range of policies are being focused on by the audits and that different 

audit standards can ask different questions. Some SSAS want to confirm that no child labour occurs 
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at the supplier site, while others deal with the contextual complexities that accompany the 

phenomenon of child labour (e.g. prevalence of migratory workers, lack of education opportunities, 

need to supplement family income, etc.). Differing age limits and cut-offs are named and some SSAS 

include the neighbouring topic of young workers, whereas others solely focus on child labour. 

Table 7. Extracts from SSAS documentation, example questions on Child Labour policies. 

Audit Main Category: Child Labour and Young Workers 
Sub-category Focus:  Child Labour and Young Workers Policies & Checks 

SSAS / Nr. of 
Questions in 

Category 
Sub-category: Example question(s) from Audit Documentation: 

SMETA / 
5 Questions on 
Child Labour & 
Young Workers 

General: 4. Child 
Labour Shall not be 

used 

“Policy: No Child Labour Employed 
Check: 4.A Legal age of employment? 4.B Age of youngest worker found? 4.C Children 
present but not working? 4.D % under 18’s at site (of total workers)? 4.E. Workers under 
18 subject to hazardous materials?”  

IETP / 
7 Questions on 
Child Labour & 
Young Worker 

3.1 Policy;  
3.3 Underage 

workers;  
4.1 Young Workers 

“Policy: Does the factory have a written minimum working age policy in line with legal 
and IETP requirements? 
Are the contents of the policy made available and effectively communicated to all 
workers? 
Checks: 
3.3. Are underage workers prohibited in the factory? 
Does the factory have no cases of historical underage workers? 
4.1. If young workers are present, are they working on allowable assignments, as 
specified by legal and IETP requirements? Does the factory keep a list of appropriate 
assignments for young workers?” 

PSCI / 
3 Questions on 
Child Labour & 
Young Workers 

Labour Policy; 
Child Labor and 
Young Workers 

“Policy: Does the facility have a policy (or statement of commitment) regarding labor 
practices? Labor policy: Does the policy cover: … Prohibition of child labor, … etc., Please 
provide a link to the policy on your web site, or alternatively attach a copy of the policy. 
Checks: Does the facility ensure that no child labor takes place in their operations? 
Please list the documents reviewed. Does the facility ensure that workers under age 18 
are not involved in hazardous or strenuous or physically demanding work?” 

FWF / 
10 Questions on 
Child Labour & 
Young Workers 

Labour Standards 
(Sub-Sections: A6, B4, 

C6, D2) – no 
exploitation of child 

labour 

“Policy: What is the employment practice and policy of the enterprise regarding age? 
Since when is this policy in place 
What is the practice and policy regarding hazardous work (which is not allowed under 
the age of 18)? 
Check: How does management check the age of applicants? Is proof of age document 
kept in the records? Does the management allow juvenile workers (16 to 18 years) the 
opportunity to apply for a position in the factory? If yes, are there any schemes available 
to support such workers? 
In case child labour is found: 1) How many children are found working in the factory? 2) 
Do they work in specific departments? Are their wages lower than adult workers 
working in the same department? What document proving your age do you submit 
when applying for a job in this factory? 
Have you seen child labour in any other section of this industry? E.g. in the 
subcontracted jobs? 
C6. Labour standards -- No exploitation of child labour 
In case child labour is found, check whether children are working in specific departments 
or/and are paid lower than adult workers hired for the same job?  
D2. Labour standards -- No exploitation of child labour 
Are apparently young workers present? Do you get the impression that some workers 
are fleeing or kept out of sight? If so, find out why this has happened.” 

ASI /  
4 Questions on 
Child Labour & 
Young Workers 

Sub-section 10.2:  
Child Labour 

No Policy Question;  
“Check: The Entity shall neither use nor support the use of Child Labour as defined in ILO 
Conventions C138 and C182, and shall comply with related national and international 
law: A basic minimum working age of 15 years. Not engaging in or supporting Hazardous 
Child Labour. 
Not engaging in or supporting Worst Forms of Child Labour.” 

RBA / 
23 Questions on 
Child Labour & 
Young Workers 

A2 Sub-section Young 
Workers 

“Policy: A2.1-Workers are not below minimum age. 
Checks: Records: a) Personnel file sample shows all workers are above minimum age or 
above company policy minimum age (whichever is greater). The worker roster shows all 
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workers are above minimum age or above company policy minimum age (whichever is 
greater). Auditors need to ensure that sample covers all types of workers/employees. 
Policy: A2.2-An adequate and effective policy and process is established to ensure that 
workers below the legal minimum working age are not hired either directly or indirectly 
via labor agencies/contractors. 
Checks: There is a reliable ID verification system to control the workers' access into the 
facility. Auditee does not refuse the worker's job application after the “child” worker's 
age meets legal requirements. Underage assistance: 
There is a procedure to assist underage children found working for the Auditee that is 
designed to provide for the welfare of the child. Inspect and cross-reference to verify the 
validity at least two types of official ID*. Reliable ID verification system to control the 
workers' access into the facility e.g. finger printing or ID card with owner's photograph 
to prevent under-age workers entering the facility by using another person's ID. ID types 
for verification and cross-reference.” 

JAC / 
4 Questions on 
Child Labour & 
Young Workers  

Sub-section A2.: Child 
Labour 

“Policy: Child Labour (1) is strictly prohibited. No person is employed who is below the 
legal minimum age for employment. 
Check: Where no local legislation exists to define the minimum legal age, no person is 
employed below the minimum age which is the age of completion of compulsory 
schooling, or not less than 15 years (or not less than 14 years, in countries where 
educational facilities are insufficiently developed) in accordance with international 
conventions. 
Policy: Children under the age of 18 shall not be employed for any hazardous work or 
work that is inconsistent with their individual development. 
Check: Where no local law exists to define working hours and working conditions for 
children under the age of 18, the Supplier should not employ them for work that is 
hazardous, unsafe or unhealthy such as among others: work with dangerous machinery, 
equipment and tools, or work which involves the manual handling or transport of heavy 
loads, work in an unhealthy environment that may, for example, expose children to 
hazardous substances, agents or processes, or to temperatures, noise levels or 
vibrations damaging to their health” 

Amfori BSCI / 
86 Questions on 
Child Labour & 
Young Workers 

2.8 No Child Labour & 
2.9 Special Protection 

for Young Workers 

“8.1 Policy: Auditee does not engage in illegal child labour directly or indirectly. If child 
labour is found during the audit, immediate actions (defined in SSAS) shall be taken by 
the auditor at that very moment. 
Check: The auditee has taken the necessary measures to: 
- Understand what child labour is, building the awareness of supervisors and recruitment 
staff. - Identify likelihood of child labour in its industry or region (some industries have a 
higher risk of child labour than others). - Not engage child labour indirectly (e.g. using 
recruitment agencies, allowing migrant/seasonal workers to use their own children to 
support them at work). The auditee keeps accurate records of: - Migrant and/or 
seasonal workers' children’s names, ages, school schedules and information on their 
schools. - Age and identity cards of workers engaged via recruitment agencies. - 
Agencies’ recruitment procedures to avoid engagement of children or illegal workers 
(among others). - The auditee keeps contact details of the stakeholder(s) to be involved 
in the solution of child labour cases 
8.3 Policy: The auditee has adequate policies and procedures in writing toward 
protecting children from any kind of exploitation.  
Check: If procedure outlines: Necessary steps to ensure children are protected from 
exploitation; How to deal with the case of child labour in the most responsible and 
humane way. Business based in a region where family poverty driving force behind child 
labour? Any child labour programme or projects run in the area by government, NGOs or 
others? Any trade union which could provide support in cases of child labour? Any 
educational or vocational training facility nearby or in the regional vicinity? Are there 
available contact details and/or schedules? Can the education or social welfare 
authorities provide assistance? Is there financial compensation available for children to 
stop working so they can go to school?” 

 

4.3.2 Comparison of Results for Audit Standard Main Category Working Hours 

Working hours can be seen as an indicator of the general working conditions at a worksite and 

excessive working hours can potentially be a quantitative indicator for more complex sustainability 

issues [13,91]. Thus, as with the main category “Child Labour” above, we found that all SSAS 

addressed this topic. However, the distribution of focus was equally split into three SSAS groups: audit 
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standards with a minor focus on the issue (six or less questions on the issue), SSAS with a moderate 

focus (between 10 and 20 audit questions) and SSAS that focused in detail on the category, containing 

over 20 questions to assess the topic (see Table 8 for more details). As detailed in the case of Child 

Labour (section 4.3.1 above), we again find that the RBA and amfori BSCI standards are the most 

exhaustive in terms of questions focused on working hours, but that the Fair Wear Association also 

had a significant of focus on this topic within their standard. 

Table 8. Number of audit questions on working hours per SSAS. 

Audit Main Category: Working Hours 

SSAS Section(s) and reference within respective SSAS: # Questions 

SMETA 6: Working Hours are not Excessive (pp. 37–41) 15 

IETP 
Section 5: Working Hours (pp. 7–10) 

Section 8: Forced & Prison Labor (pp. 17–19) 
13 

PSCI Labour (pp. 11–14) 3 

FWF 
Labour standards – No excessive working hours (A6 p. 59f, B4: 73, 

C6: 89, D2: 93) 
21 

ASI C. Social – 10.8 Working Time (p. 16f) 1 

RBA A. Labour – A3) Working Hours (pp. 22–29) 32 

JAC A – Labour Requirements – 4. Working Hours (p. 4) 6 

Amfori 
BSCI 

2.6. Performance Area 6: Decent Working Hours (pp. 114–118) 30 

A closer, comparative look at the detailed questions on working hours revealed interesting 

findings. There is much focus on maximum work allowed in a week / average workload over a defined 

period (month / year), with nearly all audit standards explicitly referring to a 48-hour or maximally 

accepted 60-hour working week. However, only five of the SSAS analysed appeared to require 

auditors to check if and how working hours were being recorded, measured and collected. In Table 9 

we present the SSAS’ questions used to determine how suppliers deal with the issue of excessive 

working hours, overtime and breaks, including what methods are used to track time worked. 

Table 9. Extracts from SSAS documentation, example questions on Working Hours 

Main Category: Working Hours;  
Sub-Category Focus: Recording / Documenting Excessive Working Hours  

SSAS / Nr. of 
Questions in 

Category: 
Sub-Category: Example question(s) from Audit Documentation: 

SMETA /  
15 Questions 

6: Working Hours are 
not Excessive (p. 37–

41);  
Working hours’ 

analysis 

“Systems & Processes to determine working hours are not excessive: 
A. What timekeeping systems are used: time card etc.? B. Is sample size same as in wages 
section? … F: Are workers provided with at least 1 day off in every 7-day-period, or 2 in 
14-day-period: (Please select applicable: 1 in 7 days, 2 in 14 days, No; Is this allowed by 
local law?; Maximum no. of days worked without a day off (in sample). Overtime Hours 
worked: I: Actual overtime hours worked in sample (State per day/week/month): Highest 
OT hours: __? J: Combined hours (standard/contracted plus= total 60) found?” 
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ICTI / 
15 Questions 

Section 5: Working 
Hours (p. 7–10) 

“5.2 Documentation: Are all hours worked documented? Are all hours worked 
documented? Are all hours worked documented? Are workers aware of, and able to 
verify, their working hours in their time records? 
5.3 Working Hours: Are maximum weekly working hours within IETP requirements? 
5.4 Breaks: Are workers aware of, and able to verify, their working hours in their time 
records?” 

PSCI / 
3 Questions 

Section: Labour 
“Does the total number of weekly working hours (including overtime) per employee not 
exceed 60 hours (as required per ILO standard on maximum working time of 60 hours per 
week) or less if defined so by local law?” 

FWF / 
21 Questions 

Labour standards -- 
No excessive working 
hours (A6 p. 59f, B4: 
73, C6: 89, D2: 93) 

“A6. Labour standards -- No excessive working hours: 
What are the normal working hours, normal working week, for men and women? 
Management asked to explain the enterprise's overtime policy. Specific questions: What 
are the usual low and high season periods? How were they over the last year? How often 
does overtime occur? Which workers work overtime? What are the causes of overtime 
work; can the FWF member enterprise help to reduce overtime? Is this documented? Is 
there a documented working time register? B6. Labour Standards: 
What are the normal working hours, normal working week, holidays? Is this documented? 
What are the usual low and high season periods? How were they over the last year? 
How much overtime has the interviewee recently made. Try to get a picture as precise as 
possible, so that the records inspector can crosscheck it. Check for possible gender 
discrimination if overtime premium payments are paid. Who allocates overtime shifts? Do 
piece-rate workers make overtime because otherwise they cannot reach their production 
targets? Is there gender discrimination in the type of payment system – for example are 
most women on piece work while men are more likely to be able to earn premium rates 
for overtime?” 

ASI / 
1 Question 

10.8 Working Time 
“The Entity shall comply with Applicable Law and industry standards on Working Time 
(including Overtime working hours), public holidays and paid annual leave.” 

RBA / 
32 Questions 

A. Labor -- A3) 
Working Hours (p. 

22-29) 

“A3.1 Hours worked in a workweek over the last 12 months does not exceed 60 hours. 
Check Records: a) Mandatory sample size of individual time records as well as summary 
reports, show the number of hours worked - including overtime - per worker per week 
should not exceed 60 hours. 
A3.3 Adequate and effective policy and system/procedures are established to determine, 
communicate, record, manage and control working hours including overtime, including 
reliable and detailed records of workers’ regular and overtime working hours. Check 
Policy: a) Adequate and effective working hours/days off policies and procedures are in 
place to i) Accurately determine ii) Record iii) Manage iv) Control working hours including 
overtime and days off. 
b)  If non-conformance is detected, documented corrective action should be implemented 
and progress against the corrective action documented. Additional Records Checks:  
a) Review the company's time records and system for recording time worked to 
determine that time is recorded accurately and completely. Additionally check: b) All 
workers have a time record. c) Each time record is accurate and can be cross-referenced 
with leave records, production records, maintenance, procurement or other relevant 
records. d) Regular working time and overtime recording. e) Adequate detail to allow for 
daily, weekly and monthly working time and overtime analysis. 
Recording devices: Time Recording Devices are present and all are in working order.” 

JAC / 
6 Questions 

4. Working Hours 

“The Supplier shall ensure that normal working hours and overtime of individual 
employees do not exceed the maximum of limits set by local law. 
Where no local law defines a working week /overtime,  Supplier expected to adopt the 
following: a) a normal working week in line with ILO Convention in respect of applying the 
principle of the 8-hours day or of the 48-hours week and b) overtime in line with limits as 
specified in SA8000: i) in respect of 12 hours overtime per week and ii) in respect of one 
day off following every six consecutive working days.” 

amfori BSCI / 
30 Questions 

6. Decent Working 
Hours 

“6.1 Is there satisfactory evidence that the auditee does not require more than 48 regular 
working hours per week, without prejudice to the exceptions recognised by the ILO? Are 
workers aware of the regular working hours and possible exceptions? Are exceptions 
documented and made available? 6.2– Is there satisfactory evidence that the auditee 
request of overtime is in line with the requirements of the amfori BSCI Code of Conduct? 
6.3 - Is there satisfactory evidence that the auditee grants workers the right to resting 
breaks in every working day? 
6.4– Is there satisfactory evidence that the auditee grants workers the right to at least 
one day off every seven days?” 

A close reading of the detailed depictions of individual audit questions and checks as stipulated 

by all SSAS in our comparison demonstrates a significant range of approaches both in terms of depth 

and breadth. After this presentation of the findings across all eight SSAS and the two exemplary in-
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depth comparisons of how sub-topics were dealt with in the eight SSAS, we now turn to a discussion 

of these findings. We discuss how they relate to both our research questions and the guiding research 

proposition and what implications these findings might have for practice and academia. 

5. Discussion 

We began our research with the general observation and underlying hypothesis that supplier 

sustainability audits are increasing in number and scope worldwide. We noted that multi-brand, 

voluntary sustainability initiatives/associations (SI/As) have created their own audit standards and 

proposed that these audit standards are probably similar and therefore that the standardisation of 

such SSAS may be a possibility. In the following we begin with a discussion of our findings and how 

these findings relate to our assumptions, propositions and helped us to answer our research 

questions. Thereafter we point out the limitations of this research and make suggestions for further 

research before concluding the section by highlighting the relevance and implications for practice. 

5.1 Discussion of Exploratory Findings 

Our exploratory research of hundreds of pages of audit standards and protocols and numerous 

SI/A annual reports understandably generated an enormous amount of data. To make sense of the 

key findings we can categorise them into five discussion points: (5.1.1) increasing audit activity; (5.1.2) 

very similar audit processes; (5.1.3) broad landscape of auditing companies; (5.1.4) audit category 

overlap; (5.1.4) divergent audit detailed content. 

5.1.1 Increasing (SI/A) Audit Activity 

Our findings, depicted in Table 2, certainly agreed with our assumption that supplier 

sustainability audits (carried out for SI/As) are increasing. We discovered an apparent proliferation of 

audit activity happening within and across various industries, conducted by both-stakeholder driven 

initiatives (such as FWF) and multi-brand associations (the majority of our sample), some with a 

longer history (such as the toy industry and BSCI) and others much more recently (e.g.: ASI, PSCI). 

Larger organisations like amfori BSCI and Sedex have conducted over 100,000 supplier sustainability 
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audits each in the last decade. The other SI/As together accounted for around 38,000 audits in the 

same time frame. Our data denotes a growth in over 50,000 more audits per year in 2019, compared 

to the baseline in 2010. This represents a remarkable 481% growth in audit activity from 2010 to 2019 

among the initiatives/associations included in this research. In surveying the SSCM literature we did 

not discover empirical research or data that gave a clear indication of actual supplier sustainability 

assessment activity; thus, these findings contribute to addressing such a gap. Many SI/As indicate 

that a desire to reduce redundant activity, improve efficiencies and reduce supplier audit fatigue were 

the reasons for coming together as an industry or association. However, given that only the eight 

SSAS that we explored were applied in the form of over 60,000 audits in 2019, we can only hope that 

these audits do not involve double auditing of suppliers according to different (competing) SSAS. Also 

given the trend that we have captured over the last ten years, we see support for the move toward 

standardisation, so that if audit activity continues to grow at such a pace, suppliers will be held up to 

the same standards. 

5.1.2 Audit Process Similarity 

Our first research question pertained to the main audit process characteristics and the extent 

to which these might overlap. Our comparative research and analysis of the standards found that 

SSAS processes are very similar. Recalling the findings in Table 4, our exploratory research revealed 

that eight SSAS have established nearly identical audit processes. Nearly all SSAS had the same 

wording when it came to audit phases and there was also a high degree of overlap when it came to 

the sub-phase audit steps for carrying out the audit execution itself. Common sense reassures us that 

most audits would need to be prepared, conducted and followed up, which is what the identified 

common phases conform to and such audit steps are probably neither specific to supplier audits nor 

sustainability audits. Hence, it is conceivable and possible that such SSA could be standardised, at 

least from a process perspective. 

5.1.3 Audit Company Landscape 

All SI/As included in our research, apart from FWF, do not conduct the audits themselves and 

thus hire external auditing companies to audit suppliers against their standards. We found some 
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significant overlap among the initiatives/associations in terms of the auditing companies whom they 

partner with (recall Table 3, see Appendix 3 for greater detail). There was particular convergence on 

the companies Intertek, TÜV Rheinland, Bureau Veritas Certification, ELEVATE and UL — Responsible 

Sourcing Inc, who were contracted by at least half of the SI/As surveyed. In terms of our research 

proposition and questions, we argue that — from the perspective of the service providers — the 

potential for alignment and standardisation is demonstrated by globally distributed and different 

auditing companies carrying out audits against the standards. Thus, assuming alignment among 

different initiatives, in terms of the focus of audits, the questions to be asked and the length of the 

audits necessary, we see the potential for standardisation. 

5.1.4 Audit Standard Categories 

As demonstrated in Table 5, our analysis of the eight available supplier sustainability audit 

protocols and documents revealed 13 main sustainability categories that were found in all, or the 

majority, of the SSAS. This clearly demonstrates that, at the structural level of the audit, the SSAS 

have a high degree of thematic overlap, which has been pointed out in the literature (see for example: 

81 for a summary of proliferation of private, voluntary supply chain standards). Despite the 

organisational, industry, size and temporal differences among the SI/As included in our research, we 

found that the SSAS were focussing on remarkably similar topics at a higher level. We surmise that 

this sample probably reflects the spectrum of sustainability challenges and risks in global value chains 

[59]. It also points to a degree of convergence and emerging consensus on what constitute important 

sustainability risks, that need to be monitored and managed at supplier locations [63]. This discovered 

SSAS overlap gives the impression that our initial proposition, that SSAS are similar and could be 

standardised, is plausible. Had our analysis and comparison stopped at this level of analysis, we could 

infer that there is a lot of potential for standardisation and cross-recognition of each other’s 

standards, as all standards were dealing with the same aspects of sustainability. 

5.1.5 Audit Standard Detailed Content 

As depicted in Table 5, different audit standards covered different categories to varying 

degrees of detail. This research is not evaluating which standards are better, or arguing that more 
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questions are necessarily a sign of quality, but rather highlighting the detailed differences between 

standards. While the main categories demonstrate much intersection, there were also specialist 

categories, such as responsible raw material sourcing, that were more pertinent to certain 

associations/industry initiatives (e.g. RBA, ASI). Due to constraints of length and complexity, it was 

not possible to compare every sub-topic and outlying question that was possibly present in only one 

SSAS. Hence this research is intended to be exemplary, rather than exhaustive; providing an 

exploratory insight into potential convergence among audit standards. Other SSAS were initially 

conceived as a tool for social sustainability monitoring (not environmental) and thus did not cover 

the ecological category in as much detail/at all. We surmise that this broad sustainability category 

alignment among the SSAS potentially reflects iterative processes that occurred within each 

initiative/association. When considering the potential for standard alignment (as currently being 

undertaken by the Sustainable Supply Chain Initiative — SSCI) it would be necessary to find broad 

agreement first among members in such multi-brand / multi-stakeholder associations, as member 

would presumably not agree to implement a shared audit standard that was considered inadequate 

or insufficient, compared to the standard they are currently used to applying. Standardisation should 

not cause a race to the bottom or force agreement on the lowest common denominator. Once such 

private/voluntary organisations agree to adopt a global, inter-operative standard, only then could the 

difficult process of alignment on the details begin. 

5.1.6 Potential / Limitations of Audit Standardisation 

Our more detailed analysis of the content of the audit categories revealed wide divergence in 

terms of the number of questions on sustainability aspects within that category, differentiated sub-

categories, as well as much variance in the number and type of questions that are posed to the 

supplier. There are no doubt plausible explanations for why one initiative/association thought that 

category ‘XYZ’ could be adequately evaluated with three questions, whereas another initiative 

determined 40 questions to deal with the topic. Moreover, as critical literature has repeatedly 

pointed out, having many well-formulated questions, excellent audit statistics and documentation 

does not necessarily reflect audit quality, let alone guarantee effectiveness [50,72,83,92,93]. 

Nonetheless, this divergence in audit questions poses an array of fundamental challenges to our 
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major proposition of standardising such SSAS to reduce inter-industry audit fatigue. In order for audits 

to be able to be mutually recognised or standardised, there would have to be overarching alignment 

that ensures agreement on a standard audit process and more pertinently on common audit 

categories that comprise an acceptable audit (which our research showed), as well as the questions 

asked/contained in audit protocols. Furthermore, it remains to be seen whether 

companies/initiatives are willing to accept an audit that they have not designed themselves. 

Designing a type of global audit standard that could be applied across diverse industries and 

supply chain stages and in all geographies would require a form of governance discussion among 

existing standards (and others not covered by this paper) and a long process of discussion about 

which categories, sub-categories and questions must be included (or excluded). Moreover, a solution 

would need to be designed to account for certain specialty areas, which are of key concern for 

particularly industries, but not relevant enough to be included in a global, general audit standard. 

Perhaps this would require an international, independent body (such as the UN, ILO or OECD), 

involving broad worker-participation and civil society representation [94] to bring in an aspect of 

arbitration and legitimacy for such a standardisation project. Given the lack of such overarching 

hybrid governance [64] on global value chains at present [71] and the how arduous such a global 

supplier sustainability audit standardisation process would be, it is worth critically considering 

whether such standardisation is realistic at present and worth pursuing in the future. This needs to 

be weighed up against the apparent continual increase in auditing activity and the self-fulfilling nature 

of more activity that could eventually see (sub-)suppliers serving various industries being audited 

multiple times by different initiatives/associations – for example electronics sub-suppliers that 

produce components for the toy, automotive and mobile devices industries [45,95]. 

Critical literature continues to query the effectiveness of sustainability audits [93], particularly 

as a stand-alone instrument [13,72,83], and challenges the legitimacy and independence of auditing 

companies [96,97]. Some authors note that effectiveness depends on institutional pressure and 

follow-up activities for audits to address problems and support their improvement [13,72,92]. In the 

context of our research, it can be argued that standardised and shared supplier assessment [76], such 
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as supplier sustainability audits, should also aim to improve their effectiveness. Standardising better 

audit standards would free up both suppliers’ and focal companies’ resources (time, budgets and 

personnel) by reducing redundant/overlapping audits and thereby allow both suppliers and FCs to 

focus more on addressing the identified gaps and other sustainability problems. Whilst noting valid 

concerns in critical research on audits, our research provides empirical evidence of how well-

established supplier sustainability audits have become. As Terwindt and Armstrong [50] argue, such 

audits are here to stay, and we reveal the scope they cover and demonstrate that they are increasing 

in number. Therefore, it makes sense to research this phenomenon in further detail and contemplate 

standardising them to reduce redundant activity and increase their effectiveness as a tool for SSCM. 

5.2 Recommendations for Further Research 

Our research was exploratory in nature as no other research could be identified that compared 

so many common supplier sustainability audit standards, despite the key role that such audits fulfil 

in current SSCM strategies, approaches and toolkits. While we discovered and analysed audit 

standards that had been applied in over 300,000 supplier audits (recall Table 2.), the authors are 

cognisant of the inbuilt limitations that accompany inductive reasoning [85], namely how 

generalisable such findings might be. We endeavoured to counteract this by including established 

standards, new standards, large and smaller SI/As and including SSAS from different industries. 

Nonetheless, more research and more empirical data to build on and extend our findings could be 

useful. Much SSCM literature treats these monitoring instruments as neutral tools [58,62] taken in a 

positivistic sense and considers them to be self-explanatory, objective measuring devices to carry out 

SSCM. However, it is important to recognise the many critical voices that question the effectiveness 

of audits specifically [91,92] and the self-legitimising nature of private, voluntary self-regulation by 

companies in general, as generating a type of pseudo-legitimacy and technocratic distraction from 

more systemic issues [64,84,98]. Further research should aim to bridge the gap between critical 

literature that fundamentally questions the validity of the instruments and the private-voluntary 

governance that surrounds them on the one hand, and SSCM/operations/international business 

research which tends to approach the tools, structures and mechanisms in an apolitical manner. 
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We noted two cases in the extant literature, where databases have been created, to gather 

empirical data on the sustainability activities of companies [1] and on the array of multi-stakeholder 

industry initiatives for sustainability [29]. The former had a limited industry focus (food/produce, 

wood/timber and textiles/apparel) and the latter primarily focused on initiatives with a strong civil-

society, multi-stakeholder component, but only covered a few multi-brand, voluntary initiatives such 

as those covered in more depth in this research. Future research could draw on all three approaches, 

to more comprehensively cover the overlaps among different types of initiatives. While the empirical 

reality of SSCM (as it is practised), is being documented, continued research should focus on long-

term impact and improvement resulting from the increased audit activity. The question of auditor 

neutrality, auditor accountability and effectiveness must also be brought into the management and 

SSCM considerations [4,96]. The persistence of serious problems in the conduct and thus results of 

audits presents serious risks for the legitimacy of such programmes and the results that FCs report 

based on such audits. As Fransen et al. [81] argue, there is clear need for an integration of insights 

gained in global governance literature, political economy, labour relations and compliance and 

international business, specifically SSCM research. Researchers should also continue to undertake 

critical research into the actual effectiveness of audits, both in terms of genuinely reducing risk 

exposure and in terms of improving sustainability performance and conditions in the supply chain. 

This research must, however, consider that audit activity is increasing and attempt to address the 

reasons for why this is the case. Finally, SSCM and global value chain (GVC) governance research could 

and should collaborate, building on this paper by suggesting a standardised audit standard, with 

modular additions (for specialist areas), as well as accountability measures, and survey the potential 

openness and acceptance among various supply chain actors and stakeholders for such an idea. 

5.3 Relevance for Practice 

Our findings will hopefully serve as a good benchmarking reference for practitioners who want 

to gain insight into a cross-section of current supplier sustainability audit activity. We also anticipate 

that this research could be an important reference for future supply chain initiatives that are yet to 

design and/or align on a common audit structure. Governments, focal companies, suppliers, workers 
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and NGOs should continue to critically analyse the efficacy and presumed role that audits play in 

addressing sustainability issues in global value chains. Audits are increasing in number, despite the 

standardisation (and intended reduction in redundant re-auditing) and audit sharing that is occurring 

within multi-brand and multi-stakeholder initiatives. Fair Wear Foundation has taken note of critical 

inquiry into the limited effectiveness of monitoring (e.g. 73,83) and consequently endeavoured to 

develop a holistic and more collaborative approach to improving conditions at suppliers’ factories, 

whilst also holding participating brands more accountable to their commitments to sustainability 

improvement [68]. Many other sustainability initiatives/associations (SI/As) surveyed in this research 

increasingly stress that audits are an important measuring tool, but that the important focus needs 

to be on what is done with the results of audits [46,68,78]. SSCM tools cannot be considered in a 

vacuum, independent of questions of accountability and governance. 

Suppliers should assess the varying audit requests they are receiving and point out the overlap 

to the buying companies/customers requiring them to undertake such audits. Industry 

initiatives/sustainability associations should enter into dialog with other organisations that employ a 

similar audit standard (they could draw on our research to demonstrate such overlaps) and consider 

steps towards reducing audit fatigue among suppliers that supply to multiple industries. The SSCI is 

currently one vehicle for sustainability standards to undergo a benchmarking and it is plausible that 

this organisation could play a key role in supporting cross-initiative standardisation [99]. Further 

attention should be paid to developing review and effectiveness management into all supply chain 

audit schemes, ensuring a race to the top in terms of better standards; not a race to the bottom, in 

which companies pick the easiest standards with the least accountability. 

6. Conclusions 

Sustainability is increasingly becoming a central tenet of many discourses and global supply 

chains are no exception to this trend. Focal companies have developed numerous strategies and tools 

to manage sustainability risks in their supply chains. This qualitative research focused in-depth on 

sustainability audits as a core element of SSCM toolkits. The research contributes to literature on 
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SSCM, sustainability/ethical audits and sustainability initiatives by providing empirical evidence for 

an increasing amount of global audit activity and by describing how supplier audit standards are 

structured and differ. Global FCs are increasingly combining their efforts in multi-brand SI/As to pool 

resources, share good practices and to reduce supplier audit fatigue and redundant activities. We 

identified eight supplier sustainability audit standards (SSAS) from differing industries and found that 

supplier sustainability audit activity is increasing. Our inductive analysis of the data collected 

confirmed our underlying research assumption and we found very similar processes for conducting 

supplier sustainability audits and some convergence in the choice of service providers for such audits. 

Qualitative text analysis of the SSAS also demonstrated a high level of overlap in terms of the 

structure of the audits (sustainability issues covered as main categories). However, at a granular level, 

the SSAS were highly heterogenous. Thus, whilst standardisation of SSAS is conceivable, it would be 

much more complex than initially hypothesised. This is because audit standardisation would mean 

alignment of SSAS at the micro-level of the audit protocol questions, which would entail broad-

ranging, granular agreement and conceivably necessitate an arbitrating governance body that could 

determine which aspects of which SSAS could become the one global standard. Given the evidence 

we found for increased global audit activity, it would be advisable to understand these critical SSCM 

tools in more detail, and work to make them more effective and standardisable to further reduce 

audit fatigue and free up supplier and FC resources for implementing continuous sustainability 

improvements in global supply chains rather than just monitoring supplier compliance. 
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7.1 Sustainability Initiative/Association Resources and Links 

Sedex / Sedex Members’ Ethical Trade Audit (SMETA): 

General Information: https://www.sedexglobal.com/about-us/ 

Audit documents protocol (downloaded July, 2018):  

https://www.sedexglobal.com/smeta-audit/smeta-documents/ 

International Council of Toy Industries (ICTI) / ICTI Ethical Toy Programme (IETP) 

General Information: https://www.ethicaltoyprogram.org/en/who-we-are/ 

Audit document / protocol (downloaded July, 2018): https://prismic-io.s3.amazonaws.com/wdr-test-

icti%2Fc6f5027e-af47-4eda-8ba6-49b93e94fcea_ietp+checklist+version+2018+v1.0.pdf 

Annual Reports and Specific IETP information: 

https://www.ethicaltoyprogram.org/en/resources/publication-library/ 

Pharmaceutical Supply Chain Initiative (PSCI) 

General Information: https://pscinitiative.org/about 

Audit document / protocol (downloaded July 2018): https://pscinitiative.org/resource?resource=32 

Fair Wear Foundation (FWF) 

General Information: https://www.fairwear.org/about-us 

Audit document / protocol (downloaded July 2018):  

https://www.fairwear.org/wp-content/uploads/2016/06/FWFauditmanual-march2012.pdf 

Annual Reports and Specific FWF information:  

https://www.fairwear.org/resources-and-tools/resource-documents 

Aluminium Stewardship Initiative (ASI) 

General Information: https://aluminium-stewardship.org/about-asi/ 

Audit document / protocol (downloaded July 2018):  

https://aluminium-stewardship.org/asi-standards/asi-assurance-manual/ 

Responsible Business Alliance – RBA (previously EICC) 

General Information: http://www.responsiblebusiness.org/about/rba/ 

Audit document / protocol (downloaded July 2018): 

http://www.responsiblebusiness.org/media/docs/CodeInterpretationGuidance.pdf 

Annual Reports and Specific RBA information:  

https://www.responsiblebusiness.org/publications/ar2019/ 

https://www.responsiblebusiness.org/publications/ar2018/ 

https://www.responsiblebusiness.org/publications/ar2017/ 

Joint Audit Cooperation (Telecommunications Industry) – JAC 

General Information: https://jac-initiative.com/about-us/ 

Audit document / protocol (downloaded November 2018):  

https://jac-initiative.com/download/jac-audit-process/ 

Amfori BSCI (Business Social Compliance Initiative) 

General Information: https://www.amfori.org/content/amfori-bsci  

https://www.amfori.org/content/amfori-bsci-code-conduct- 

Audit document / protocol (downloaded November 2018):  

https://www.amfori.org/sites/default/files/amfori%20BSCI%20System%20Manual_ENG.pdf 
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Appendix B2: A–Comparison of SSAS Categories 

Table B2.1 depicts an overview of the 13 identified sustainability categories contained in the audit standards, and the respective SSAS protocol chapters that cover 
the related sustainability issues. 

 

Table B2.1. Sustainability category coverage by supplier sustainability audit standard. 

No. 
Sustainability 

Category 
SMETA ICTI PSCI FWF  ASI RBA (EICC) JAC Amfori BSCI 

1 
Management 

System 

0B. Management 
systems & code 
implementation 

(brief mention) 
1: Audit Process  

7.1 Policy 

A. Management 
Systems 

A1. Basic facts; B1. General; A5, C5. 
Factory Management system; A3., C3. 
FWF Affiliate’s System to monitor & 

remediate working conditions 

2. Policy and 
management 

3. Transparency 

E. Management 
System 

E. Measurement 
& Continuous 
Improvement 

1: Social 
Management 
System and 

Cascade Effect 

2 
Freely Chosen 
Employment 

1. Freely chosen 
Employment 

8. Forced and 
Prison Labour 

C. Freely Chosen 
Labour 

A6., B4., C6., D2 Employment is freely 
chosen 

10.3 Forced Labour 
A1) Freely Chosen 
Employment (1.1, 

1.2, 1.5) 
3. Forced Labour 

11: No Bonded 
Labour 

3 
Underage / 

Child Labour 
4. Child Labour 

3.1 Policy, 3.2 
Training; 3.3 

Underage Workers; 
4. Special 

protections 
(Young/ Pregnant 

Workers) 

C. General, Child 
Labour and Young 

Workers 

A6., B4., C6., D2. No exploitation of 
child labour 

10.2 Child Labour A2) Young Workers 2. Child Labour 

8: No Child Labour 
9: Special 

Protection for 
Young Workers 

4 
Fair Remuner-

ation 

5. Living Wages 
and Benefits 

6: Working Hours 
are not Excessive 

6. Compensation 
C. Wages, Benefits, 
and Working Hours 

A6, B4, C6. Living wage A6., B6. 
Legally binding employment 

relationship; B4. Employment freely 
chosen; A6. No excessive work hours 

10.7 Remuneration 
A4) Wages and 

Benefits 

5. Fair 
Remuneration  

4. Working Hours 

5: Fair 
Remuneration 

6: Decent Working 
Hours 

5 
Working 

Hours 
6. Working Hours 

5. Working Hours  
8: Forced and 
Prison Labour 

C. Wages, Benefits, 
and Working Hours 

A6., B4., C6., D2. •  No excessive 
working hours 

10.8 Working Time A3) Working Hours 4. Working Hours 
6: Decent Working 

Hours 

6 
No 

Discrimination 
7. Discrimination 9. Discrimination 

C. • Non-
Discrimination and 

Fair Treatment 

A6., B4., C6., D2. No discrimination in 
employment 

10.4 Non-
Discrimination 

A6) Non-
Discrimination 

7. Discrimination 
4: No 

Discrimination 

7 
Business 

Ethics 
10C. Business 

Ethics 
2. Business Ethics B. Ethics 

(brief mention) 
A2., B2., C2. Sourcing practices of the 

FWF affiliate 

(brief coverage) 
1. Business Integrity 

D. Ethics 
D – Ethics & Anti-

Corruption 
13: Ethical Business 

Behaviour 
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No. 
Sustainability 

Category 
SMETA ICTI PSCI FWF  ASI RBA (EICC) JAC amfori BSCI 

8 
Freedom of 
Association 

2. Freedom of 
Association and 

Right to Collective 
Bargaining 

10. Grievance 
Mechanisms 

C. • Freedom of 
Association 

A6, B4, C6, D2.freedom of association 
& right to collectivebargaining; A4, 

B3, C4, D1 communication, 
consultation & grievance procedure 

10.1 Freedom of 
Association & Right 

to collective 
Bargaining; 10.5 

Communication & 
engagement 

A7) Freedom of 
Association  

E7) Communication 
E8) Worker 

Feedback and 
Participation 

8. Freedom of 
Association & 

Right to Collective 
Bargaining 

3: The Rights of 
Freedom & 

Association and 
Collective 
Bargaining 
2: Workers 

Involvement & 
Protection 

9 
Discipline, 

Discrimination 
& Grievances 

9. Harsh or 
Inhumane 
Treatment 

7. Disciplinary 
Practices  

9. Discrimination 
9.3 Reporting 
Mechanism 
partially 10: 
Grievance 

Mechanism  

No Mention 
 // 

A4., B3., C4., D1. Communication, 
consultation and grievance procedure 

(partly) 

(Limited coverage) 
10.6 Disciplinary 

practices 

A5) Humane 
Treatment 

6. Disciplinary 
Practices 

4: No 
Discrimination -- 

4.3 

10 
Fire & 

Emergency 
No Mention  

// 
12: Fire & 

Emergency 

Health & Safety 
Compliance and 

Risk Management -
- Emergency 

Preparedness & 
Response, Hazard 

Information 

D2. Labour standards -- OHS 
Requirements tick list (partly) 

(Limited coverage) 
A. Governance -- 2. 

Policy and 
Management (2.6 

Emergency 
Response Plan) 

B. Health & Safety -- 
B2) Emergency 
Preparedness 

(Limited coverage) 
B – Health & 
Safety – 13. 

Accident and 
Emergencies 

Readiness 

7: OHS -- 2.7.6. 
Accident & 
Emergency 

Procedures; 2.7.9. 
Escape Routes & 
Emergency Exits 

11 
Facility Safety 

& Hygiene 

3. Safety and 
Hygienic Working 

Conditions 

13. Environmental, 
Health & Safety  

 
11. Facilities 

E. Health & Safety 
Compliance and 

Risk Management 

A6., B4., C6., D2. Safe & healthy 
working environs, OHS Requirements 

11. Occupational 
health and safety 

B. Health & Safety 
B – Health  
& Safety 

7: Occupational 
Health and Safety 

12 Environment 

10B2. Environment 
2-Pillar; 10B4. 

Environment 4-
Pillar 

13.12 
Environmental 

D. Environmental 
Protection 

No Mention  
// 

B. Environment C. Environment C- Environment 
12: Protection of 
the Environment 

13 
Employment 

Practices 

8. Regular 
Employment 

8A. Sub-
Contracting & 
Homeworking 

10A. Entitle-ment 
to Work & 

Immigration 

3. Employment 
Practices 

C. Freely Chosen 
Labour 

A6., B4., C6., D2. Legally binding 
employment relationship 

No Mention  
// 

A1) Freely Chosen 
Employment (1.3, 

1.4) 

1. Contract of 
Employment 

10: No Precarious 
Employment 
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Appendix B2: B –Audit Company Comparison 

In Table B2.2 we present an overview of Auditing Companies contracted (as of April, 2020) by the multi-brand 

voluntary sustainability associations / initiatives that constitute the sample in this research: 

Table B2.2: Auditing companies conducting supplier sustainability audits for sustainability initiatives research: 

Auditing Companies  

SM
ET

A
 

IC
TI

 

P
SC

I 

FW
F 

A
SI

 

R
B

A
 

JA
C

 

A
m

f.
B

SC
I 

Total 

Total auditing companies 
contracted: 

60 4 12 
Intern

al 
13 12 4 13  

ABS Quality Evaluations Inc. x       x 2 

Accordia x        1 
ACTE International x        1 

AJA Bangladesh x        1 

ALGI x       x 2 
APCER        x 1 

API Audit Limited x        1 

AQM HK Limited        x 1 

ARCHE Advisors Inc. x        1 
AUS-MEAT x        1 

Benchmarks Company Ltd. x    x    2 

BNQ     x    1 
BSI (Group) x  x   x   3 

Bureau Veritas Certification x  x  x   x 4 
Centre Testing International 
Corporation 

x        1 

China Quality Testing Int.Corp     x    1 

Chola MS Risk Services   x      1 
Control Union Certifications x     x   2 

Cosultivo   x      1 

CSR Solutions x        1 

Dekra   x      1 
Deloitte   x    x  2 

DNV GL x    x x   3 

DQS CFS Gmbh x    x x   3 
Ecocert IMOswiss AG x        1 
ELEVATE x x    x  x 4 
Environmental Resources Management 
(ERM) 

  x      1 

ERM CVS     x    1 

Ethical Trade Services Africa x        1 
EUROCERT SA x        1 
Extensive Standard Technical Services 
Co. Ltd. 

x        1 

FLO-Cert x        1 

Globalgroup Certification Limited x        1 

Goler Associates   x      1 
GREENMENT      x   1 

GSCS International Limited x        1 

GUTcert (AFNOR Group)     x    1 
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Auditing Companies  

SM
ET

A
 

IC
TI

 

P
SC

I 

FW
F 

A
SI

 

R
B

A
 

JA
C

 

A
m

f.
B

SC
I 

Total 

Hong Kong Q.C. Center x        1 

IBL Certification x        1 

Insite Compliance x        1 

International Associates     x    1 

International Compliance Group x        1 

International Safety Systems   x      1 

Intertek x  x   x x x 5 

IQC x        1 

IQNet x        1 

Leverage Limited x        1 

LRQA x        1 

Manumit87 x        1 

MPS-ECAS x        1 

NSF Certification x        1 

Openview Service Limited x        1 

Partner Africa (prev. Africa Now) x        1 

Primus Auditing Ops x        1 

PwC Australia x        1 

QIMA Limited x       x 2 

Q-Inspect x        1 

QMSCERT x        1 

Reassurance Network x        1 

RINA x      x  2 

SCS Global Services x        1 

SGS x x x  x x x x 7 

SIPAS CR - Peru x        1 

SMT Global x        1 

Social Compliance Services Asia x x       2 

SWEDAC Zertifizierungsgesellschaft 
International GmbH 

    x    1 

TÜV Austria CERT x    x    2 

TUV Nord Cert x       x 2 

TÜV Rheinland x  x  x x  x 5 

TÜV SUD x     x  x 3 

UL - Responsible Sourcing Inc. x x    x  x 4 

URS Verification x        1 

Verisio x        1 

Verité      x   1 

Verner Wheelock x        1 

V-Trust Inspection Service x        1 

Wieta x        1 

 

 

Appendix B2: C – Deep Dive SSAS Category: Fire & Emergency Safety 

Analogous to our analysis approach to the two main audit sustainability categories (in sections 4.1 

and 4.2 of the main article) we also counted the number of questions in the SSAS that related to fire safety 

capacity and emergency response procedure. Similar to the findings presented in subsections 4.3.1 and 
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4.3.2, the SSAS demonstrated varying degrees of detailed coverage. We identify three groups: those SSAS 

with low coverage (between 0-9 questions on the issue), those containing 10 – 29 audit questions on the 

matter, and finally those audit standards that covered the topic in a high degree of detail (over 40 

questions just for this category). Table B2.3 displays our findings for this category. It becomes apparent 

that the IETP, RBA and amfori BSCI covered this specific topic each in more detail alone than the combined 

number of questions of the other five standards. 

Table B2.3. Number of audit questions on Fire and Emergency Safety per SSAS. 

Main Category: Fire Safety & Emergency Response 

SSAS Section(s) and reference within respective SSAS: # Questions 

SMETA  None 0 

IETP Section 12: Fire & Emergency (pp. 31–41) 46 

PSCI Health & Safety Copmpliance and Risk Management (pp. 21–33) 15 

FWF D2. Labour standards – OHS Requirements tick list (pp. 94–100) 10 

ASI A. Governance – 2. Policy and Management (p. 10f) 1 

RBA B. Health & Safety (pp. 52–97) 75 

JAC B – Health and Safety (pp. 6-9) 9 

Amfori BSCI 2.7. Performance Area 7: Occupational Health & Safety (p. 119–141) 49 

 

Comparative findings of detailed questions on fire and emergency safety: as the Rana Plaza 

catastrophe and many other horrendous factory fires have demonstrated, the ability for workers to be 

able to respond to a fire and stop it from spreading can have an immediate positive impact on social 

sustainability and health outcomes of workers in such emergencies. Thus, we decided to compare detailed 

questions within the category of fire and emergency safety on audit questions regarding the availability of 

fire-fighting equipment. As can be seen in Table B2.4, the particulars of how to audit for firefighting 

capacity are wide-ranging in the different SSAS; not just in terms of breadth and thoroughness but also in 

terms of how to check systems that enable firefighting. 

Table B2.4. Extracts from SSAS documentation, example questions on Fire Safety. 

Main Category: Fire Safety & Emergency Response 
Sub-Category Focus: Capacity for Response to Fire / Fire-Fighting 

SSAS: Sub-Category: Example Question(s) from Audit Documentation: 

IETP Section 12: Fire & 

Emergency (p. 31–41); 

12.5 

Fire Fighting System: 

“Is the fire safety system inspected by a qualified entity? 

Is the number of functional and appropriate fire extinguishers in line with 

legal requirements? Are fire extinguishers properly installed? Are fire 

extinguishers clear from obstruction? Are fire extinguishers fully charged 

and inspected monthly? Is the sprinkler and fire hydrant system 

functional? Is the sprinkler and fire hydrant system clear from 



 

 
135 

 

obstructions? Is the sprinkler and fire hydrant system inspected monthly? 

Is the water supply adequate for fire hydrant or sprinkler system? Are 

emergency response personnel trained on the proper usage of 

firefighting equipment?” 

PSCI Health & Safety 

Compliance and Risk 

Management (pp. 21–

33); 

“Emergency 

Preparedness and 

Response” 

“Are the following areas of the facility equipped with fire 

detection/protection systems? (Site areas, Fire/smoke detectors, 

Sprinkler or suppression systems): -Raw material warehouse, -Flammable 

liquid storage tanks, -Process areas, -Finished product warehouse 

Does the facility ensure that an adequate amount of fire water is 

maintained for fire protection? Are new facilities constructed of fire 

resistive or non-combustible materials? Are emergency exits and 

evacuation routes clearly marked, kept free of obstructions (unlocked), 

and illuminated with emergency backup power? Are regular emergency 

evacuation drills conducted, and what is the frequency? Is the fire alarm 

system monitored 24 hours a day (including weekends and holidays) with 

prompt notification to emergency services (within 5 minutes)? Does the 

facility provide sufficient portable fire extinguishing equipment for the 

hazards present? Is the facility emergency response equipment (fire 

extinguisher, fire pumps, sprinkler systems) visually inspected monthly, 

comprehensively inspected annually, and documentation maintained for 

all inspections? 

GSCP 5. Health and Safety 

(Appendix 3, pp. 20–27); 

5.4 Physical 

Employment site 

Inspection 

“There are at least 2 unlocked/unblocked fire exits on each floor of the 

employment site. There are a sufficient number of fire extinguishers, fire 

hydrants and sprinklers to provide sufficient coverage for the whole 

employment site. All fire safety equipment should be appropriate and 

have been checked within the past year. All fire exit signage should be 

clearly visible and fire exits must not be blocked.  

5.4.14 Fire Safety Precautions  

Safeguards against fire are provided, including: fire extinguishers and / or 

hoses; fire and smoke detectors; emergency exits which open outwards 

and are unlocked / unblocked at all times; fire exit and warning signage; 

hazard / emergency lighting which runs in the event of a power cut or 

emergency; fire alarms which can be activated by detectors or workers 

and can be heard throughout the employment site. Fire safety equipment 

is regularly maintained with written documentation and that it is in good 

conditions.” 

FWF D2. Labour standards–

OHS Requirements tick 

list (p. 94–100); 

Fire Safety 

“Fire extinguishers are appropriate to the types of possible fires in the 

various areas of the factory, are regularly maintained and charged (check 

dates), and are mounted on appropriate places.” 

RBA B. Health & Safety (p. 

52–97); 

B2.2 Adequate and 

effective fire detection, 

alarm and suppression 

systems are in place. 

“Process: Automatic fire sprinklers (if required by law or insurance 

company), portable fire extinguishers, heat and smoke detection, and an 

alarm and notification system are inspected, tested and maintained for 

good state of operation on a regular basis, as required by insurance 

company or common practice  

Records: a) The inspection frequency for portable fire extinguishers shall 

not be less than monthly. The inspection frequency for single unit smoke 

detectors shall not be less than semi-annually. b) Inspection for all other 

fire safety equipment, testing and maintenance frequency shall not be 
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less than that required/recommended by the manufacturer, local code or 

insurance company whichever is more stringent 

Fire suppression 

a) Portable fire extinguishers are installed; b) Fire extinguisher inspection 

tags; c) automatic fire sprinklers as required by insurance company; d) 

Fire hose inspection tag” 

JAC B – Health and Safety (p. 

6–9); 

13. Accident & 

Emergencies Readiness 

[Supplier] “Shall identify and assess potential emergency situations and 

events, and minimize their impact by appropriate fire detection, sufficient 

extinguishers” 
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B3. Article 3: Supply Chain Transparency for Sustainability 
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Abstract 

Sustainability in supply chain management (SSCM) has become established in both academia and 

increasingly in practice. As stakeholders continue to require focal companies (FCs) to take more 

responsibility for their entire supply chains (SCs), this has led to the development of multi-tier SSCM (MT-

SSCM). Much extant research has focused on simple supply chains from certain industries. Recently, a 

comprehensive traceability for sustainability (TfS) framework has been proposed, which outlines how 

companies could achieve MT-SSCM through traceability. Our research builds on this and responds to calls 

for cases from the automotive industry by abductively analysing a multi-tier supply chain (MT-SC) 

transparency case study. This research analyses a raw material SC that is particularly renowned for 

sustainability problems—the cobalt supply chain for electric vehicles—and finds that the extant literature 

has oversimplified the operationalisation of transparency in MT-SSCM. We compare the supply chain maps 

of the MT-SC before and after an auditing and mapping project to demonstrate the transparency achieved. 

Our findings identify challenges to the operationalisation of SC transparency and we outline how FCs might 

set to increase MT-SC transparency for sustainability.  

 

Keywords: Sustainable supply chain management (SSCM); Supply Chain Transparency; Multi-Tier SSCM; 

Sustainability; Automotive Industry; Case Study Research 
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1. Introduction 

The last decade has seen remarkable growth in the interest in sustainable supply chain management 

(SSCM). This entails how companies mitigate sustainability risks in their global supply chains (SCs), as well 

as how they improve their own sustainability performance by making their SCs more sustainable [1–10]. 

Continual advances in information and communications technology (ICT) have led to near-global 

connectivity. These advancements have not only made global sourcing and outsourcing [11,12] more 

practicable, it is also becoming easier for buyers and suppliers and sub-suppliers to pass on information 

[11,13]. On the other hand, critical stakeholders are more able than ever before to draw attention to the 

negative impacts of global firms’ operations all around the globe [3,8,14–17]. At a time when consumers 

are increasingly wondering where and how their clothes are made and just how sustainable their potential 

new electric vehicle might be, given the raw materials required to make it, transparency in global supply 

chains is a core issue to be addressed. Just as Seuring and Beske [18] and Pagell and Shevkchenko [10] 

demonstrated the need for normalising sustainability in supply chain management (SCM), in the last 

decade, authors have increasingly recognised the central importance of extending (S)SCM beyond dyadic 

supplier–buyer relations [19–23] to developing multi-tier SSCM (MT-SSCM) [24–30]. In order to achieve 

MT-SSCM, supply chain transparency is required in order to know which parties in the supply network 

must be engaged [14,23,25,31,32].  

Whilst numerous authors have noted that some industries (such as food, agriculture, chemicals and 

pharmaceuticals) have been the subject of significant research on MT-SSCM [24,32,33], in which a degree 

of transparency has been/could be achieved, other industries such as apparel [24,34] and automotive [35–

37] struggle to encompass the entire supply chain to achieve visibility and transparency. In this context, 

academics have drawn attention to the particular challenges and complexities of mineral SCs for MT-SSCM 

[38–41]. Such raw materials go through many processing steps that can include smelting and refining, 

often spanning multiple continents, making transparency and tracking/tracing very difficult [42]. 

Furthermore, whilst focal companies (FCs) are able to leverage their contracts with direct suppliers to 

demand conformity with sustainability requirements, the lack of a contractual relationship with sub-

suppliers adds to these challenges. The challenge of multi-tier transparency in complex SCs, confronting 
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both academia and practitioners [32,43,44], is, as Bastian and Zentes [32] refer to it, the ‘key prerequisite’ 

for achieving MT-SSCM. 

Various authors have drawn attention to the serious sustainability challenges and risks in differing 

mineral supply chains [31,40,45–47]. The mining and extraction sector is an industry associated with 

invasive effects on the environment and hazardous working conditions [40,48–50]. Due to the many stages 

that some minerals go through before they reach the final consumer, traceability is a particularly difficult 

process [51,52]. One example of a raw material involving complex, opaque SCs is cobalt. Whilst the 

longest-standing focus has been on conflict minerals (tin, tantalum, tungsten and gold—the so-called 

“3TGs” [31,39,42,51,53]), cobalt has, for good reason, also received particular attention [54]. This 

attention has been directed to consumer electronics and increasingly to the automotive industry as 

significant downstream customers of lithium-ion batteries containing cobalt [16,55–61].  

Sustained, targeted pressure on FCs related to cobalt follows a growing trend whereby companies 

are held accountable for negative sustainability impacts in their sub-supply chains [26,28,29,33,39,62], the 

so-called “chain liability effect” [15,63]. This pressure is becoming more acute because of the transition to 

electric mobility and a corresponding spike in demand for electric vehicle (EV) raw materials 

[36,54,58,60,64,65]. Although this recent activity could give the impression that the problems have only 

recently surfaced, knowledge on the importance of cobalt to the Congo and the precarious conditions and 

sever sustainability issues in the cobalt mining sector have been available for a long time (see, for example, 

Global Witness [66], Nordbrand and Bolme [67], Garrett and Mitchell [53], Franken et al. [49], and Garrett 

[68]). However, minerals SCs are simply indicative of a larger challenge facing academia and practitioners 

concerned with the implementation of MT-SSCM broadly across industries and product segments. 

Garcia-Torres et al. (2019) point out that although traceability has been the focus of certain 

industries and achieved for certain products/produce, SC traceability for sustainability in general remains 

a distant reality. To address this gap in the literature, Garcia-Torres et al. [24] recently proposed a 

“traceability for sustainability (TfS)” framework, based on a comprehensive literature review of MT-SCM, 

SSCM, and apparel literature. The TfS framework outlines three dimensions, governance, collaboration 

and traceability and tracking, involved in an enabling cycle for more sustainability in multi-tier SCs [24]. 

Our research is motivated by a desire to apply this promising framework to a critical case to improve our 

understanding of how transparency can be achieved in MT-SCs for improved SC sustainability. 

This case study research will attempt to answer the following research questions. 
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RQ1. What challenges do focal companies face when operationalising transparency for 

multi-tier (sustainable) supply chain management, in particular opaque supply chains? 

RQ2. How might these challenges be overcome and what are the implications for the 

TfS model? 

In answering these questions, this research aims to contribute to the research on how MT-SSCM is 

instigated, practised and improved. To achieve this, the current article expands on a part of the TfS 

framework proposed by Garcia-Torres et al. [24] and analyses how transparency can be achieved as a 

necessary pre-condition for traceability for sustainability in multi-tier supply chains (MT-SCs). Following a 

qualitative abductive logic, we begin with the TfS framework and undertake a case study of a project in 

which an FC sets to gain transparency in a cobalt supply chain. By providing learning from a particularly 

critical, complex and long supply chain, this article will demonstrate the challenges to realising MT-SC-

transparency, contribute to a deepened understanding of how such a process can be operationalised in 

an MT-SC, in order to work towards the TfS envisioned by Garcia-Torres et al. [24]. Our qualitative research 

seeks to understand how the framework might look when applied in detail to a concrete case (a project to 

attain MT-SC transparency), thus our choice of a case study research approach (Eisenhardt, 1989; 1991).  

The article continues with a review of the extant literature on SSCM, MT-SSCM, and 

transparency/traceability in the supply chain context, leading to the recently proposed framework for 

achieving MT-SSCM: Traceability for Sustainability [24]. Building on arguments presented in the literature 

review, the authors propose to deviate slightly from the term traceability (preferred as the overarching 

category by Garcia-Torres et al.), suggesting that transparency for sustainability is the optimal concept. 

After introducing the adjusted theoretical frame, the article describes the abductive qualitative research 

approach and the case study methodology. This is followed by the findings of the case study. Finally, in the 

discussion, identified challenges to TfS in MT-SSCM are presented, conclusions are drawn from the case 

and the authors propose ways for FCs to better achieve transparency for MT-SSCM. The article concludes 

with limitations to the research and makes recommendations for practitioners and academia for the 

further understanding of TfS and MT-SSCM. 

2. Background  

Responding to the opportunities presented by globalisation and in an effort to become more 

competitive, global companies have been profiting from globally dispersed supplier networks for a number 
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of decades [12,69–73]. Recurrently and increasingly, various stakeholders have directed their critical 

attention to the negative effects of large FCs’ sourcing and procurement practices and the perception of 

their responsibility for sustainability problems in their global SCs [8,21,23,35,74–77]. Thus, in hindsight, it 

is not surprising that SCM expanded its focus to include sustainability and that sustainable supply chain 

management (SSCM) has become a prominent academic field in part responding to the calls for more 

critical attention [1,2,4,18,78].  

2.1 Sustainability in Supply Chain Management Beyond Tier 1 

Throughout the development of SSCM, many authors have focused on the barriers and drivers for 

implementing SSCM [3,9,29,79–81]. By early 2019, over 1500 drivers of SSCM have been identified [78]. 

However, one major barrier confronting FCs wanting to improve the sustainability of their SCs is the lack 

of SC visibility [31], hence limiting their ability to influence and improve sustainability in their sub-supply 

chains [15,29,73]. This corresponds to the earlier problem of SSCM research that focused on dyadic 

supplier–buyer relationships [19,22], whereby FC influence on sub-supply chain sustainability 

performance decreases with rising SC distance [22,28,29,82]. This initial dyadic focus in SSCM research is 

particularly interesting, given that seminal SSCM definitions include the entire supply chain [8,52]. Sauer 

and Seuring [28] argue that suppliers’ and sub-suppliers’ actions and practices are more likely to be 

adapted to their SC setting, rather than an FC’s sustainability requirements, given the decreasing FC 

influence upstream in the SC.  

To overcome the limited, prevailing dyadic SC focus, Mena et al. [22] conducted a multiple-case 

study of businesses from the food sector to propose a theory of multi-tier SCM and determined specific 

relational practices among SC partner in MT-SCs. The authors concluded that “more companies [will be] 

forging relationships across supply networks for various reasons, such as sustainability” and recommended 

that future research examine multi-tier SCs “in other industries with more complex and longer supply 

chains, such as automotive or electronics” [22]. Seeking to advance this initial MT-SC research, Tachizawa 

and Wong [29] conducted a structured literature review and sought to advance this initial research by 

moving beyond relational factors in MT-SCs to governance mechanisms, practices and contingency factors. 

Importantly, they added the context of sustainability, creating multi-tier SSCM (MT-SSCM). Hartmann and 

Moeller identified and clarified a primary motivator for FCs to commence MT-SSCM and found evidence 

for the “chain liability effect” in MT-SCs [15]. Although they recognised the “limited” possibilities for FCs 

to establish full SC transparency, they noted, nonetheless, that “the market will punish the focal firm [FC] 
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for its suppliers’ behaviour…” and they recommended that “companies should work to ensure sustainable 

behaviour throughout the supply chain, to protect themselves from chain liability” [15]. They concluded 

by calling for additional research on how SCM can extend its reach to increase transparency in MT-SCs.  

Grimm et al. [25,26] furthered MT-(S)SCM knowledge by focusing on the role of sub-suppliers and 

their interaction with FC sustainability requirements. They analysed two MT-SCs in the food industry and 

identified four groups of critical success factors that influence how successfully sub-suppliers will comply 

with sustainability standards [25]. They noted the need to obtain more data and conduct research in other 

industries/sectors. Building on these preceding contributions to MT-SSCM, Wilhelm et al. [33] identified 

the “instrumental” role of Tier-1 suppliers that have a double agency: fulfilling FCs’ requirements and 

actively passing on such requirements to the upstream SC [33]. Their research involved FCs from the food 

industry and one consumer electronics FC. They concluded that their analysis demonstrates different 

applications of purchasing power, but that power asymmetries in SCs differ from industry to industry and 

that problems of (sub-)supplier opportunism can be “alleviated through increased efforts to improve 

supply chain transparency” [33]. In another study, based on data from seven MT-SCs in the food, apparel, 

packaging and consumer electronics industries, Wilhelm et al. [30] built on the FC practices identified and 

proposed by Tachizawa and Wong: “direct”, “indirect”, “work with third parties” and “don’t bother” [29]. 

In close alignment with previous research, they discerned four MT-SC scenarios from their seven cases: 

open, closed, third party and “don’t bother”, as well as three main factors influencing FCs choice to 

conduct MT-SSCM: supply chain complexity, SSCM capabilities of Tier-1 suppliers and TBL/sustainability 

aspect in focus [30]. They recognised that different MT-(S)SCM contingencies may be present in different 

industries such as mining and automotive [30].  

Drawing on their research into complex mineral SCs [40,41] and previous MT-SSCM frameworks, 

Sauer and Seuring [28] proposed a three-dimensional framework for MT-SSCM in which the sub-supplier’s 

direct environment is taken into consideration and proposed strategies for improving MT-SSCM depending 

on various contingencies. In other research [41], Sauer and Seuring focused on the specific SSCM issues in 

mineral SCs and added to previous approaches for conducting MT-SSCM [22,25,29,33] by proposing a 

further strategy: the cascaded approach, whereby FCs collaborate with mid-SC actors, who act as a sort of 

second FC to drive sustainability requirements into the upstream SC. Due to the enormous complexity 

(involving hundreds and thousands of mid-tier suppliers) downstream FCs have been found to “jump the 

chain” [51] to engage with key upstream sub-suppliers/chokepoints and extend beyond their “visibility 

boundary” [31].  
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The primary problem that becomes apparent for companies trying to engage in MT-SSCM is knowing 

who their sub-suppliers are, where the raw materials originate and the sustainability conditions 

throughout the SC [83]. At present, the ability to trace raw materials for MT-SSCM and have total SC 

visibility is a utopia [24,43]. While academic and theoretical progress has been made on MT-SSCM, what 

is often missing is the recognition that SC transparency is a key pre-requisite before MT-SSCM can occur 

[32]. As Wilhelm et al. stated, managing the sustainability of sub-suppliers “is still the exception, rather 

than the rule” [30]. Gong and Jia et al. focused on how FCs can orchestrate their resources to achieve 

sustainability knowledge transfer through an MT-SC [84]. Importantly, in their case study, they 

transcended the triad with findings across and up to six SC tiers. They also recognised the role that supply 

chain mapping must play as a first step in MT-SSCM activities. Assuming that achieving transparency (and 

the resulting SC visibility) is the key factor for MT-SSCM [31,32,41,82,85,86], it is apparent that FCs find it 

exceptionally difficult to achieve transparency in their MT-SCs [87,88]. 

2.2 Transparency in Sustainable Supply Chain Management 

The need for transparency in supply chains has been the focus of numerous authors 

[14,31,34,43,87,88]. In some industries, such as food, agriculture and consumables, supply chain 

transparency has received a lot of attention and made progress [3,25,32,73]. Garcia-Torres et al. [24,89] 

responded to the challenges outlined above by conducting a systematic literature review of SSCM and 

traceability, with a focus on the apparel industry as an industry demonstrative of acute sustainability issues 

and characterised by MT-SC transparency challenges. They proposed an ambitious framework, the 

enabling cycle “traceability for sustainability—TfS” that explains how FCs implement TfS to increase 

transparency for improved sustainability in MT-SCs. Their framework builds on previous theoretical 

models and proposes three main dimensions that explain the occurrence of TfS: Governance, collaboration 

and tracking and tracing [24], as reproduced in Figure 1 below. Garcia-Torres et al. conceive of traceability 

as a meta-capability that can have self-reinforcing positive effects on MT-SSCM. Hence, they posit that TfS 

is applicable to SSCM in all industries and may be able to positively disrupt existing SSCM and encourage 

more truly sustainable SCs [24]. 
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Figure 1. TfS cycle as proposed by Garcia-Torres et al. [24], reproduced with author’s consent.  

However, what is supply chain transparency? Trienekens and Wognum et al. define it as the extent 

to which all SC stakeholders share a common understanding of, and have common access to, product-

related information that they request, without loss, noise, delay and distortion [73]. Hence the onus is on 

the stakeholder (whether FC, supplier, or parties affected by SC activities) to request transparency. Egel-

Zandén et al. note that transparency expectations on FCs have extended into their supply chains, leading 

to the ascension of the concept “supply chain transparency”, which they define as the “disclosure of 

information about supplier names, sustainability conditions at suppliers, and buyers purchasing practices” 

[43]. The OECD explicitly recommends that downstream companies implement a “supply chain 

transparency system” that enables the identification of key midstream SC actors and thereby countries of 

origin of all raw materials [86]. Some critical authors point out the potential for and documented 

misappropriation and abuse of purported supply chain transparency [45,87,88]. Notwithstanding, this 

research follows Gardner et al. in their neutral assessment of the term, namely that supply chain 

transparency alone is “neither inherently good, nor bad and that the impact of increased transparency 

depends … on what information is being made transparent, how, to whom, and for what purpose” [38]. 

Furthermore, they highlight that transparency can “demystify” highly complex SCs, allowing risks to be 

identified and targeted improvements to be made [38]. Thus, in alignment with the logic of Garcia-Torres 

et al. [24], we argue that transparency in MT-SCs should not just be transparency for transparency’s sake, 

but rather must be transparency for sustainability (TfS). 
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2.3 Differentiating between Supply Chain Traceability and Transparency 

Garcia-Torres et al. [24] make a compelling case for focusing on traceability as the defining activity 

(the “doer”) in their framework for improving SSCM’s reach in complex MT-SCs. Still, as Young and Dias 

[42] clearly portray, it is important to understand the nuances and differences between tracking and 

tracing in MT-SSCM. Traceability is certainly a common transparency approach for FCs (see Figure 2) that 

aim to achieve more transparency in their upstream SCs, by tracing back “up” the supply chain to 

determine the origins of their products. Gardner et al. [38] build on the SC transparency framework of 

Egels-Zandén et al. [43] by proposing that SC-transparency consists of six types of information: traceability, 

transaction, impact, policy and commitment, activity, and effectiveness information [38]. This underlines 

our argument that traceability is a key measure that contributes to the overarching concept of SC 

transparency. Hence, we concur that traceability is one of a number of steps/approaches to achieving 

transparency for sustainability in MT-SSCM. Also, practically speaking, transparency is an indisputable 

precondition for undertaking traceability—an FC must know who it should interact with (“who is my Tier 

2?”) before it can begin tracing its products or raw materials up the SC. Depending on who is instigating 

MT-SC transparency (i.e., focal companies, raw materials producers, mid-stream players such as refineries 

and smelters, or third party actors), there will be different approaches to gain transparency for 

sustainability (see Figure 2). Material or product tracking is most relevant for upstream SC actors (such as 

raw material producers) or FCs that know the source of their materials and who want to “track” the supply 

routes that the materials/products take, down the supply chain. By contrast, traceability is the approach 

for SC stakeholders to uncover the origins of a product or raw material by retracing the route taken up the 

supply chain. Mid-stream SC members would employ both approaches to gain full SC transparency.  
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Figure 2. Different approaches to SC transparency (visibility, tracing & tracking)—authors’ depiction, loosely 
based on Young and Dias [42]. 

In conclusion, we generally adopt the TfS framework [24]; however, we substitute the term 

traceability with transparency in the title, thus rebranding the model “Transparency for Sustainability”. 

Garcia-Torres et al. [24] actually propose that “visibility and transparency are preconditions for effective 

tracking” and suggest a four-step process: (1) Integration of visibility (access to / share information); (2) 

Transparency becomes core element—as a practice; (3) Integration of traceability systems; and (4) 

Traceability related innovation—extend transparency from SC actors to non-SC actors. Thus far MT-SSCM 

research has been primarily focused on the food and somewhat on the chemical and pharmaceutical 

industries. Although the TfS [24] framework is based on an analysis of the apparel industry, it has the 

potential to be applied generally, independent of a specific industry. Many other MT-SSCM frameworks 

imply knowledge about the necessary SC triads/sub-supply chain structure [22,25,26,29,30] or treat it as 

an unknown field (e.g., “Tier-n space” [28]) requiring supply chain mapping for SC sustainability learning 

[84] or coalition with key SC chokepoint actors to cascade requirements and extend FC reach [41]. The TfS 

model recognises the central necessity for the discovery of the MT-SC (traceability/transparency) and 

frames this on the same level as SC collaboration and SC governance. Hence, our abductive research 

sought a challenging, qualitative case study to further analyse the potential workings of this framework. 
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We particularly focus on the crucial part (highlighted in Figure 3) of their TfS framework in our in-depth 

case study. The research contributes to moving beyond a theoretical proposition of processes, 

interdependencies, antecedents, drivers and barriers, to understanding how entities can operationalise 

transparency for sustainability in their SCs, to suggest how transparency for sustainability can be achieved 

in MT-SSCM. 

 
Figure 3. Research focus: tracking and tracing dimension of TfS cycle (reproduced with the explicit consent of 
the corresponding author) [24]. 

3. Methods  

Noting the calls from the literature for a more in-depth understanding of how SC transparency can 

be achieved, this research employs a qualitative, abductive research design [90–93]. This is because 

abductive analysis research “specifically aims at generating novel theoretical insights that reframe 

empirical findings in contrast to existing theories” [93]. With a grounding in the extant MT-SSCM literature 

summarised in Section 2 above, we discovered and gained access to a potentially interesting case of a 

project attempting to attain MT-SC transparency. We qualitatively analysed this case, suspecting to 

encounter “surprising empirical findings” in order to return to the pre-conceptualisations we had formed 

based on our review of the literature. Once the case study was underway, we returned to the literature, 

in an iterative sense to inform our analysis of the qualitative findings [93–95]. In such a manner, abductive 

research seeks to supplement or improve existing research and theory, with findings obtained from 

empirical idiosyncrasies [96–98]. The TfS-enabling cycle framework seemed promising but optimistic when 

imagining its application to an opaque, high-risk SC, such as the cobalt SC in the automotive industry. 

Bitekine argues that research should not only explore “quantifiable aspects of … process explained by 
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theory but also those … aspects … that cannot be adequately quantified” [99]. For this case study, the 

researchers gained access to a project, in which a global focal company, hitherto “FC1” (referred to as FC1 

to distinguish it from the common abbreviation FC/FCs for any/all focal companies), and one of its 

suppliers attempted to obtain MT-SC transparency for sustainability purposes (such as to gain visibility, 

capture sustainable procurement practices, evaluate OECD due diligence compliance) in a complex cobalt 

SC. The selected mineral supply chain demonstrates characteristics [41] that set it apart from many of the 

previous supply chains (e.g., food, precious stones, pharmaceuticals, and apparel) that had served as the 

cases upon which previous frameworks and theories of MT-SSCM have thus far been based. 

3.1 Case Study Research Design: Single Case—Within Case Analysis 

Due to the need for empirical examination of the TfS framework [24,89], we employ a case study 

research approach, to make participant observations [100] about the “real world phenomenon” [101] and 

process [102] of multi-tier SSCM. This research attempts to understand TfS in a case-context and to what 

extent the empirical findings correspond to the theory discussed in Section 2.2 above [103,104]. Cavaye 

points out that while there is a tendency towards positivism and deductive approaches among proponents 

of case study research (see, for example, Lee [105], Orlikowski and Baroudi [106], and Yin [100,104]) case 

study research may entail an unstructured, interpretive investigation of a single case [103]. Whilst 

numerous authors underline the importance of multi-case case study research, particularly for validating 

concepts [104,105,107,108], others point to the value and necessity of single-case case-study research 

[100,103,109,110].  

As Eisenhardt explains, case studies can be useful for generating important new insights, particularly 

those concerning under-researched phenomena, where “current perspectives seem inadequate because 

they have little empirical substantiation” [108]. Cavaye [103] adds that the purpose of a single-case study 

can allow the researcher to understand the nuances of a phenomenon in depth. Previous research had 

called for an examination of the automotive industry for MT-SSCM and transparency [22,24,30,33]. With 

access to an illustrative FC project in the automotive industry, we decided on a single-case case study, 

employing within-case analysis. For this case study, the unit of analysis is the cobalt supply chain under 

examination. 
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3.2 Case Selection & Definition, Case Study Actors 

Our case study concerned the SSCM of the automotive company “FC1” and specifically the SC 

mapping and auditing work of an auditing and supply chain specialist consultancy “ASPC1”, undertaken on 

behalf of FC1 and one of their strategic Tier-1 suppliers (hitherto “T1S”) on their common cobalt SC. 

Increasing climate and environmental pressure, driving the ramp-up of electric vehicle production on the 

one hand, coupled with the shocking conditions presented in the media around cobalt mining on the other, 

make the cobalt supply chain a pressing candidate for SSCM research. Add to this, the particular brand and 

purchasing power of automotive OEMs to require more transparency in their SCs makes an automotive 

OEM an ideal candidate to be selected for an in-depth MT-SC transparency case study. In this case, SC 

transparency was understood to include finding out if the supposed knowledge about the sub-SC was 

extensive and complete and to determine the capacity of sub-suppliers at each stage for contributing to 

and achieving SC transparency as well as responsible sourcing, due diligence and other sustainability 

practices. However, the establishment of MT-SC transparency, in the sense of visibility of the sub-supplier 

ecosystem, remained the focus of this research, as we consider it to be the prerequisite for further 

sustainability/SSCM activities.  

The initial project that constitutes the case ran for six months. In order to map the common supply 

chain of FC1 and T1S for upcoming models (start of production in the following year), ASPC1 implemented 

its due diligence and supply chain mapping audits methodology for cobalt on the respective FC1 cobalt SC. 

Supply chain mapping audits go beyond a typical supplier audit. They not only focus on the supplier and 

the conditions and capabilities at the supplier’s direct facility but also entail an explicit focus on the 

supplier’s position in the supply chain and to uncover the supplier’s supply sources and validate this 

information (see [111] for more information). In Section 4, we outline the background and setting of the 

case study, as well as providing a description how transparency was achieved through SC mapping audits. 

3.3 Data Collection 

Our research involved thorough observation and analysis of a single channel of data generated 

through the implementation of ASPC1’s proprietary methodologies, which comprised multiple forms of 

qualitative data [100]. These included supply chain maps, audit responses, risk analyses, audit reports, 

researcher participant observation and project correspondences. ASPC1 was contracted by the multi-

national automotive FC (herein referred to as FC1) and one of FC1’s Tier-1 suppliers (T1S) to apply its 
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methodology to the SC in question. The initial cobalt supply chain map was provided to FC1 and ASPC1 by 

T1S concerning the cobalt supply chain for relevant upcoming products based on T1S’s MT-SC knowledge 

and what they were able and willing to provide at that point in time. This depiction of the MT-SC (see 

Figure 4) was taken as the baseline data, against which real and verified SC data was collected by ASPC1 

and compared. Based on the original mapping, audits assessing the capacity for MT-SC due diligence were 

planned with ASPC1. One of the researchers participated in biweekly project calls, had access to project 

documents and correspondence, analysed ASPC1’s audit reports and contributed to brainstorming about 

how to improve project processes. 

3.4 Analysis 

Our abductive research involved reviewing how MT-SC transparency has been understood in the 

literature and what approaches have been proposed. We then turned to our specific case to analyse “how” 

transparency for sustainability was operationalised in MT-SSCM from an FC’s perspective. Hence, we set 

out to capture and then compare the MT-SC transparency knowledge (data) that a focal company could 

obtain by simply asking its Tier-1 supplier, with the transparency data gained by conducting SC mapping 

audits and due diligence/sustainability assessments using ASPC1’s SC audit and mapping methodology. 

Based on the SC data, which ASPC1 enabled and uncovered for FC1 and T1S in the project, we identified 

and compared the disclosed/known number of SC (sub-)suppliers, to demonstrate how an FC’s SC-

transparency may be quantified and operationalised. Beyond this quantified data, we made observations 

about real-world processes, barriers and enablers that can affect aspects of MT-SSCM, such as tracking 

and tracing, governance and collaboration, with reference to the TfS framework. Our particular analytical 

focus was on the implementation process, to identify what steps precluded what results, in order to 

demonstrate how to make progress towards MT-SC transparency. In our analysis of the data generated by 

ASPC1 for FC1 and T1S, we aimed to further operationalise the TfS framework and identify additional 

factors that may be necessary for the proposed TfS enabling cycle to work.  
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4. Case Study 

4.1 Setting & Project Background 

As part of its SSCM strategy, FC1 is focussing on SC-transparency as a precondition for other 

sustainability activities in critical sub-supply chains. FC1, like numerous other focal companies that have 

cobalt in their final products, recognised the significant risks associated with the raw material. Critical 

stakeholders have increased pressure on global brands to improve their SC due diligence and address 

issues associated with cobalt supply. However, as FC1 did not source the raw material directly, the 

challenge was to improve transparency and find out where the cobalt in various parts and products came 

from. Thus, risk management was a driver for obtaining more transparency in such a high-risk SC. FC1 

engaged in industry-wide discussions and followed the newest developments in cross-industry forums. 

There were various previous attempts to ascertain information about the sub-supply chain, including a 

pilot project involving a cobalt-specific questionnaire that was to be “cascaded” down the supply chain. 

Whilst this pilot made some progress (down to Tier 3 and 4 in a few instances), it was generally recognised 

that the methodology was not sufficient and relied heavily on the goodwill and honesty, as well as the 

capacity and knowledge, of suppliers about the structure of the sub-supply chain. Since 2016, FC1 had 

decided to engage in direct dialogue with strategic future suppliers of cobalt-containing products and carry 

out sustainability workshops in order to identify common areas of focus and risk and then to determine 

the next steps to address the identified risks. 

One of the companies FC1 engaged in such a sustainability workshop was a strategic supplier, T1S. 

As part of this engagement, the need for more transparency in T1S’s supply chains for FC1’s products was 

determined. The culmination of several supplier sustainability engagement workshops between T1S and 

FC1 was an agreement to jointly commission ASPC1 to map and conduct supply chain mapping audits of 

the common cobalt supply chain for upcoming products.  

4.2 Cobalt Supply Chain Mapping Project for Multi-Tier Supply Chain Transparency  

Our research team had access to the planning, execution and results of a supply chain mapping and 

auditing project, implemented by ASPC1 for FC1 and T1S. The scope of the project was focused on 

establishing T1S’ multi-tiered supplier ecosystem (the complete picture of the sub-supply chain, including 

all supply chain partners) for cobalt material in FC1’s products down to the mine level. This case study 
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includes a description of the background, motivations and setting leading to such a supply chain 

transparency project, and the importance of the access to ASPC1’s audit methodology to achieve the goal 

of the project. It also offers a description of the process of how transparency in this specific case was 

conceived, how the project was implemented, and to conclude, a comparison of the supply chain maps, 

before and after the project had been completed (representing the transparency achieved). 

Supply chain mapping audits entail auditing a supplier to gain an exhaustive picture of the supplier’s 

sources for the product concerned, in this case, cobalt. ASPC1 was selected by FC1 and T1S due to its 

successful implementation of supply chain mapping audits globally for other companies and the required 

expertise to complete the project. Both commissioning companies’ management agreed to carry the cost 

of auditing sub-suppliers. This entailed the possibility of opening up the sub-supply chain and potentially 

being made aware of and exposed to more unknown risks. However, given the increasing (critical) interest 

in electric vehicles and the requirement that they be produced more sustainably, coupled with FC1’s 

general increased emphasis on sustainability in procurement, both companies decided to undertake the 

project. Following the co-ownership logic of the project and tri-partite implementation, and recognising 

that risks in the cobalt supply chain would affect both FC1 and T1S, the companies agreed to co-fund and 

manage the project. Moreover, as a direct supplier of FC1, T1S also reported that it saw participation in 

such a project as part of demonstrating a commitment to FC1’s supplier requirements that they were 

motivated to fulfil. 

To begin the mapping and auditing process, T1S provided FC1 and ASPC1 with an initial SC map, 

outlining T1S’s understanding and knowledge about the cobalt SC, as far as it related to FC1’s products. 

This “before” map was based on information provided to T1S by its suppliers and sub-suppliers. This initial 

map revealed the following initial, presumed MT-SC situation (see Figure 4). 



 

 
153 

 

 
Figure 4. initial map provided to FC1 by TS1 of FC1’s cobalt supply chain  

According to the original SC map estimate, the SC involved the following sub-supplier levels: Tier 

2—two cathode producers; Tier 3—three pre-cursor material producers; Tier 4—six fine refiners; Tier 5—

eight crude refiners/treatment units; and at Tier 6—nine mines (see Figure 4).  

4.3 SC Mapping, Auditing and Project Processes 

The scope of this initial project was decided based on the information regarding the SC structure 

and the number of sub-suppliers provided in the initial map to FC1 by T1S (recall Figure 4). Based on 

ASPC1’s advisory, it was agreed to begin auditing and mapping the supply chain tier by tier. At all tiers in 

the supply chain, ASPC1 checked the relevant company’s due diligence in sourcing, managerial awareness 

and responsibilities, and their due diligence system and site/company sustainability performance. They 

then proceeded upstream up the SC. The case data was primarily generated through the process of 

auditing sub-suppliers. The SC mapping audits followed a general supplier audit process for engagement, 

communication, execution and follow-up, as depicted in Figure 5. 
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Figure 5. Supply chain auditing and mapping process. 

The SC-mapping audits were announced and requested by ASPC1, explaining that the audit had 

been commissioned by FC1 and T1S. Follow up communication by FC1 and T1S was occasionally required 

to secure sub-supplier acceptance and participation. Each audit generated numerous types of data: 

process data; SC-mapping data (sub-supplier determination); general supplier sustainability performance 

data; and particularly, supply chain due diligence data (supplier practices and information measured 

against OECD guidance, 86). ASPC1 conducted the audits onsite at each of the concerned (sub-) suppliers’ 

facilities, which included documentary and records reviews, management and employee interviews and a 

facility walk-through for observation. Beyond the supplier data, SC map updates, audit reports and 

correspondence, the corresponding author also made observations and gathered experience regarding 

the processes, communication and collaboration, involved in such an MT-SC transparency undertaking.  

ASPC1 agreed to provide regularly updated SC maps together with audit reports to demonstrate 

progress made to T1S and FC1. Regular bi-weekly calls were held between FC1, T1S and ASPC1 in order to 

discuss progress, escalate issues, brainstorm communications for encouraging sub-supplier participation 

and acceptance of the audits, request and follow up on corrective action plans, and begin responding to 

identified risks and issues. FC1, T1S and ASPC1 allowed one of the researchers to accompany an audit of 

one of T1S’s plants, allowing the authors to gain an understanding of how such an SC mapping and due 

diligence audit is carried out in practice. By the end of an audit, the (sub-)supplier must prove to ASPC1 

that they are able to exercise due diligence on the materials under scrutiny in their SC. FC1 decided to 

continue the SC transparency project in phase two, involving an extension of the auditing and mapping 

activities to cover discovered but not yet audited parts of the supply chain. 
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5. Case Study Findings and Analysis 

In this section, we begin by describing the primary transparency findings of the MT-SC mapping 

project that constituted our case study, and then we present the findings of this project organised into 

abductively determined categories.  

5.1 Case Study Findings 

Our qualitative case study of ASPC1’s SC mapping and auditing methodology, implemented in FC1’s 

and T1S’s common SC, provided us with a rich picture of the complexity, challenges and required steps for 

obtaining MT-SC transparency. The primary finding of the case study was that the cobalt supply chain, 

which constituted the unit of analysis of our research, was in fact far more complex than either FC1 or T1S 

had anticipated and revealed many unknown SC actors, particularly in the midstream SC, as shown in 

Figure 6. Sub-suppliers are marked green, traders blue and mines grey. 

 
Figure 6. Updated supply chain map after the conclusion of Phase 1 of SC mapping and audits project. 

A cursory comparison of the two SC maps (depicted in Figures 4 and 6) reveals that a clear and 

significant increase in MT-SC transparency was achieved and thereby a better understanding of the sub-

supply chain. As portrayed in Table 1, the number of identified SC actors increased from 28 to at least 79, 

representing a 182% increase in visible, identified SC actors.  
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Table 1. Comparison of number of known/disclosed supply chain actors in FC1’s cobalt SC. 

Supply Chain Tier # SC Actors Initially Identified  # SC Actors Identified After Project 
2nd Tier—Cathode 2 2 

3rd Tier—Pre-Cursor 3 2 

4th Tier—Fine Refiner 6 37  (21 + 11 Traders + 5 undisclosed) 

5th Tier—Crude Refiner 8 27  (16 + 11 Traders) 

6th Tier—Mine 9 11  (+X? undisclosed) 

Total 28 79  (+ X?) 

 

Having established these primary comparative findings, we continued with an abductive approach, 

iterating between the accumulated data, experiences, process knowledge and identified gaps learned in 

the project and the MT-SSCM literature. In so doing, we began to identify categories of issues to group our 

findings. These categories were as follows: unexpected sub-supply chain complexity (Section 4.2.1); 

distance of T1S to its upstream SC (Section 4.2.2); MT-SC collaboration and governance (Section 4.2.3); 

iterative nature of attempts to gain transparency in MT-SCs (Section 4.2.4); and finally, that transparency, 

once obtained, only represents a temporal snapshot of the MT-SC (Section 4.2.5). 

5.1.1 Complexity of Analysed Multi-Tier Supply Chain 

The project for improved transparency in the cobalt supply chain was enlightening for both FC1 and 

T1S. Already after just a handful of supply chain mapping audits, it became abundantly clear that the cobalt 

supply chain was much more complex than initially understood by both commissioning parties. The prior 

knowledge, existing methodology and practical implementation experience of the implementation 

partner, ASPC1, were crucial to the project. The regular SC map updates, provided by ASPC1, clearly 

demonstrated that the initial supply map provided by T1S was insufficient and incomplete. Not only were 

many new sub-suppliers uncovered, but the number of traders at various tier-levels added to the 

complexity, as traders entertain supply relations to many more other SC partners. Even after only a dozen 

SC mapping audits, the SC complexity became so intense, that it was proving difficult to visualise using 

standard office computer tools. 

5.1.2 Distance of Tier 1 to Upstream Supply Chain 

Partially owing to the complexity described above, like many Tier-1 suppliers, T1S is highly removed 

(6 tiers, not including middlemen functions/traders selling material within the same SC tier level) from the 

upstream SC (mining/extraction level). This case made it apparent that T1S was ill-informed about and/or 

ignorant of its own sub-supply chain. T1S’s initial disclosure was dependent on information from their own 

direct suppliers. Hence, the case study was not only a wake-up call for T1S, it demonstrated to FC1 that 
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their Tier-1 suppliers probably have decidedly limited transparency knowledge about their sub-supply 

chains. The project also helped T1S make the case to its management for more resources and 

organisational attention, in order to have a better picture about SC transparency in the future. The case 

demonstrated the pressing need to FC1 to engage its direct suppliers of critical raw materials in order to 

ensure that MT-SC transparency and due diligence would be improved. 

5.1.3 Multi-Tier Supply Chain Collaboration & Governance for Sustainability 

Once the project began, it also became clear how an attempt to increase transparency (and work 

towards traceability) also impacted SC collaboration and SSCM governance. Through the thorough work 

of ASPC1, particularly in the cobalt ecosystem, FC1 and T1S were conducting audits that aligned with global 

institutional expectations, such as OECD due diligence requirements and Responsible Minerals Initiative 

(RMI) and Responsible Cobalt Initiative (RCI) governance expectations. Although sub-suppliers accepted 

the audits, they pointed out that similar audits were being conducted frequently by different global FCs 

and that there was a pressing need for more standardisation and alignment. Such considerations around 

the frequency of audits led to ASPC1 and FC1 deepening their relationship to engage other companies in 

collective action processes with the objective to reduce overall costs and time spent without losing 

robustness of MT due diligence process. The combined, collaborative approach of FC1, T1S and ASPC1 

pushing for more transparency in complex supply chains was effective. The collaboration between the 

three parties resulted in a high up-take rate of sub-suppliers agreeing to the audits, with only one sub-

supplier refusing the audit, reportedly due to audit fatigue. This sub-supplier instead offered to share their 

third-party audit results with T1S and FC1. With FC1, T1S and ASPC1 working together, the combined 

weight/clout seemed to have positive effects in terms of ensuring participation and SC disclosure. Not just 

in the sense of “pressuring” sub-suppliers to agree to audits, but also in terms of engaging with sub-

suppliers on the broader issues of transparency, sustainability, instituting management systems for 

responsible sourcing/due diligence and MT-SC sustainability risk management. Although initial 

engagement of some sub-suppliers took some recurring effort, once contact had been established, 

opportunities for increased engagement and cooperation became possible. The direct engagement led to 

more MT-SSCM exchange, also among FC1 and its Tier 3, 4, and 5 sub-suppliers. The transparency obtained 

served as a foundation, upon which both FC1 and T1S could base further MT-SSCM measures and activities. 

5.1.4 Iterative Nature of Gaining Transparency in Multi-Tier Supply Chains 

The initially contracted audits focused on those company types mentioned in the initial disclosure: 

pre-cursor and cathode producers as well as fine refiners and crude refiners, with a goal to find out the 
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point of origin of raw materials (i.e., mine sources). Whilst the project led to making progress up the supply 

chain, it was also clear that more iterations would be necessary to uncover new “branches” in the mid-

stream supply chain map. Both companies noted that attempts to trace the live material flows of raw 

material supplies from the origin through the SC (for example, with the help of blockchain technology) 

would be more fruitful when a comprehensive discovery and visibility of the majority of the supply chain 

has been achieved. 

5.1.5 Temporal Nature of Supply Chain Mapping  

The case study was based on a disclosed “SC snapshot” from a set point in time. APSC1 audited 

supplier relations over the 12 months prior to the audit. Even throughout the relatively short, 6-month 

project, there were proclaimed changes to sub-supply chain structures. This meant that planned future 

audits were rejected by Tier 4, as they claimed that they no longer sourced from particular identified Tier 

5/Tier 6. This posed a challenge in terms of FC1’s and T1S’s risk management, as the emerging supply chain 

map was static whereas supplier relations are dynamic. Also, it is possible that sub-suppliers will cancel 

purchasing contracts for some time (e.g., due to reputational risk) and then resume the supplier 

relationship later. Or they can simply claim to have cancelled business relationships when in fact this is not 

the case. For these reasons APSC1 encourages FCs and customers to invest in longer-term, recurrent 

auditing programmes, to drive continuous improvement and to ensure that this improvement is tracked 

over time, allowing such SC changes to be monitored and validated. 

5.2 Within Case Analysis 

When surveying the academic literature on MT-SSCM, one could gain the impression that 

discovering and then interacting with the sub-supply chain is a rather straightforward undertaking. Garcia-

Torres et al. [24] and other frameworks [22,28,29,33,41] appear to assume that knowledge about the 

other SC participants is available, accurate and exhaustive/complete. Or if it is not, that the information to 

be gained from direct suppliers about Tier 2 or key mid-stream sub-suppliers (such as smelters, refiners) 

is accurate. Our case study found that such assumptions would be ill-advised. Neither did the extant 

literature propose guidance on the “how-to” of achieving transparency/ traceability. Even in the TfS 

framework, this seems to treated as self-explanatory. Our case study findings shed light on an indicative 

process of how to achieve MT-SC transparency, and demonstrated that it can be a highly complex, 

demanding process, which may require significant resources and expertise (in this case, external expertise, 

such as that provided by ASPC1). Moreover, the process entails and requires extensive supplier 
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coordination, cooperation and collaboration, which is neither a given nor self-explanatory. Obtaining 

transparency is resource-intensive and time-consuming (e.g., manpower, correspondence, activating 

multiple hierarchy levels within each company, contracting third-party experts). Such activities required 

attaining support and commitment from management in both participating companies, who aimed to 

achieve MT-SC transparency. However, once the process of supply chain mapping for transparency had 

begun, it led to a strengthening of the strategic partnership between FC1 and its supplier T1S as well as 

between both parties and ASPC1. This, in turn, helped to improve collaboration and communication with 

suppliers/sub-suppliers and eventually led to more trust among participating SC actors. This trust and 

collaboration seem to have laid the groundwork for more explicit governance in the supply chain under 

consideration. In the following, we discuss the implications of our findings and analysis for MT-SSCM in 

general. 

6. Discussion 

The case study provided numerous findings that are particularly interesting for MT-(S)SCM in a 

number of ways. The TfS model of Garcia-Torres et al. [24] was found to generally apply, insofar as the 

initial goal to trace the origin of the raw materials in an FC’s products resulted in cyclical (iterative) 

improvements, including improved and increased collaboration among supply chain actors and the 

beginnings of governance of the MT-SC (recall Figure 1). However, the focus at the core of this research 

was the question of what barriers there are to achieving transparency in MT-SSCM, and how this could be 

operationalised, so that FCs may achieve transparency to enable such tracking and tracing, governance 

and collaboration in the future. In this discussion we analyse the relevant findings from our case study that 

demonstrate how transparency (in place of column “traceability” in the original TfS framework, recall 

Figure 3) can be operationalised, before pointing to the limitations of our research and making suggestions 

about areas for further research.  

Analogous to our findings, we structure our discussion of primary findings and their relevance for 

MT-SSCM into the following categories: underestimated complexity (6.1); distance of Tier-1 suppliers to 

their upstream SC (6.2); MT-SC collaboration and governance (6.3); the iterative nature of obtaining 

transparency (6.4); and the temporal nature of supply chain mapping (6.5). 
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6.1 Underestimated Complexity 

The case study demonstrates that sub-supply chains can potentially be significantly more complex 

than companies assume. Considering that the SC maps depicted in Figures 4 and 6 are only for the SC of 

one supplier supplying specific products to one FC, it is plausible that the entire cobalt supply chain is even 

more complex. It follows, that increasingly demanding or critical stakeholder expectations [15] will not 

change the fact that, at present, potentially many raw material supply chains are surprisingly more 

complex, and that this only becomes apparent, once they are systematically explored [83]. Furthermore, 

this underestimated, or at least unknown, complexity could pose a threat to FCs’ and downstream 

suppliers’ risk management, as it would mean that they do not have accurate or enough information to 

base risk management estimates on [31]. 

However, not only is the increased MT-SC complexity worth noting, but also how unexpected this 

was. Neither the T1S nor FC1 had anticipated an almost threefold increase in the number of sub-supply 

chain actors. Both practitioners and academics should take this into account when addressing complex SC. 

Undertaking MT-(S)SCM is more manageable when considering a supply chain with a total of 

approximately 30 actors. If this number significantly increases, i.e., to 80 (or higher), the amount of 

coordination, communication and risk management required can quickly become overwhelming. Thus, 

MT-SSCM research and frameworks should account for such eventualities. This underestimated (or 

unanticipated) complexity should not serve as a reason to not aim for SC transparency but should be 

recognised and calculated in terms of managing expectations. One conclusion that can be drawn from our 

findings, in this regard, is that FCs should aim for sub-SC rationalisation in order to reduce complexity and 

the corresponding sustainability risk. Finally, this research lends weight to the concept of proactive supply 

chain leadership, in order to improve SSCM performance [81].  

6.2 Distance of Tier-1 Suppliers to their Upstream Supply Chain 

This case study clearly showed that automotive (but also electronic) mineral supply chains are 

different from agricultural/produce/food and apparel supply chains. In earlier studies of MT-(S)SCM (e.g., 

[22,29,30,73]), the supply chain was conceived of as consisting of three tiers. In the SC maps depicted in 

our case study, we solely depict extraction, treatment, production, and processing steps. If we were to add 

transport/logistics service providers, there would be even more steps. Our case demonstrates that supply 

chain actors at the same tier level have business relations, meaning that sometimes transactions can occur 
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at the same tier level. Hence, unsurprisingly, Tier-1 suppliers (often large multinational companies 

themselves) in such supply chains are far removed from the realities of mid-stream and upstream SCs and 

are correspondingly under-informed about the structure of the sub-supply chain. In this manner, they are 

forced to rely on the disclosure of their suppliers (Tier-2+) and thus it can be highly problematic for FCs 

purely relying on their Tier-1 for supply chain transparency. Such incomplete SC disclosure does not have 

to be deliberate, but could also be due to a lack of available knowledge and internal resources to improve 

the knowledge at T1S. On the other hand, previous research has pointed to the special “double role” of 

Tier-1 suppliers [33] and that such suppliers’ compliance with the sustainability goals and expectations of 

FCs can depend on public attention and pressure on Tier-1 and the perceived risks of inactivity or non-

compliance [26,27]. We argue that our research demonstrates how such mapping projects can significantly 

increase attention within Tier-1 suppliers’ organisations for the need for more resources to address the 

topic of MT-SC transparency for SSCM. On the other hand, Tier-1 suppliers usually sign contracts in which 

they agree to adhere to FCs’ code of conduct and enforce these further up the supply chain. Such 

transparency exercises could be seen as risky for Tier-1 suppliers, as it exposures their lack of knowledge. 

6.3 Multi-Tier Supply Chain Collaboration & Governance 

Whilst the focus of this research has been on the transparency/traceability part of the TfS 

framework (rather than collaboration and governance), it became clear, as the framework suggests, how 

interconnected these three aspects [24,25] are (recall Figures 1 and 3). In the case at hand, the ability to 

co-conduct transparency and SC mapping resulted from a string of sustainability workshops and thus we 

can surmise that, without enough collaboration, a full supply chain transparency project does not have a 

high chance of success. The engagement, whilst often treated cautiously to begin with (which is an 

understandable reaction to being audited), in some cases was then used as a platform for more exchange 

between the mid- and up-stream sub-suppliers and T1S and/or FC1. Potentially, the direction of such a 

transparency push must not necessarily go from downstream FCs back up to the raw material but could, 

(conceivably) begin with mines/raw materials producers, who, together with treatment units, wish to work 

for more transparency in their downstream SC [45,53]. This might then also lead to more exchange, 

collaboration and eventually strengthened governance [41]. In many cases, the usefulness of achieving 

MT-SC transparency, undertaking due diligence for responsible sourcing and trying to improve 

sustainability through the supply chain was able to be “sold” as a benefit for all participating SC actors as 

it reduces their risks and positively differentiates them, making them a more attractive (sub-) supplier in 
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the future. Finally, engaging third-party, subject matter experts, in the form of service providers or relevant 

organisations (e.g., international bodies, NGOs), with specific SC expertise, and who have no buyer-seller 

relation to the product at hand, is potentially a significant factor that lends legitimacy to the undertaking. 

Such third-parties can interact with auditees in a different manner to the FC or downstream direct/Tier-1 

suppliers. We argue that companies attempting to undertake such supply chain mapping audits 

themselves will struggle due to the lack of resources and, specifically, expertise in terms of the sub-supply 

chain mapping process and because their role as a buyer adds pressure to achieve and declare biased 

outcomes. 

6.4 Iterative Nature of Gaining Transparency in MT-SCs 

Our case study demonstrates that SC transparency is not a static state, but rather something that 

needs to be worked towards. Thus, operationalising supply chain transparency in large, multi-national SCs 

probably requires an iterative process, which corresponds to the self-reinforcing cycle proposed by Garcia-

Torres et al. [24]. One begins with an incomplete picture (an initial estimated supply chain map), that 

nonetheless provides a frame of reference and seeks to improve MT-SC visibility [31]. Gong et al. [84] 

remind us that MT-SSCM should be thought of in terms of processes. They see SC mapping as the first step 

in such a process toward the dissemination of sustainability throughout the MT-SC. This process could be 

done at product level, supplier level or perhaps for a raw material. Once mapping activities reveal new 

supply chain actors, these need to be included in the mapping process and integrated. We argue that 

proposing a traceability system before having conducted intensive mapping activities will be limited 

because such an SC map will most probably be incomplete and thus important parts of the supply chain 

could be missed in the tracking/tracing system. This problem would be intensified if there is not sufficient 

trust that (sub-) suppliers will proactively disclose that other materials, products or parts are entering the 

SC but that such sources are not currently in the tracing system. Thus, our case study findings suggest that 

tracking and tracing would first require multiple iterations of SC transparency and mapping undertakings 

before it can be effective. 

6.5 Temporal Nature of Supply Chain Mapping 

One final major finding of the case study was the reminder that supply chains are temporal by 

nature, and that particularly further up the supply chain, sub-suppliers can change their sources without 

Tier-1 suppliers or FCs knowing. Moreover, new sources/sub-suppliers can be introduced after such SC 
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mapping audits have taken place, rendering the supply chain map incomplete and the validity limited to a 

certain point in time. This necessitates re-audits to confirm if sub-suppliers have in fact been 

discontinued/removed from the supply chain and if new actors are now contributing to the SC. Increasingly 

technological solutions (such as blockchain) are emerging that could support high levels of complexity and 

enable real-time confirmation of SC material flows [112,113]. Such solutions would register 

discontinuation of certain sub-suppliers but new SC actors would have to be brought onboard. 

Nonetheless, supply chain mapping audits provide an effective method to understand the real structure 

of a supply chain at a point in time, which can then serve as a base for further activities and measures that 

enable real-time tracking and tracing. At present, to our knowledge, no technological solutions can also 

confirm the trustworthiness of the data entering the system, which means that audits are required to 

validate the SC sustainability data. 

Finally, it is worth considering that attaining MT-SC transparency can be independent of 

sustainability objectives. However, currently, companies seem much more likely to collaborate on 

sustainability issues. Achieving more SC transparency could also open up an FC to a lot more risks, indirect 

impacts that are discovered and increased sub-supply chain responsibilities. Given the reputational risk 

associated with gaining transparency (knowing what is there) without having the resources to back up the 

process with SSCM (doing something about it), it is not entirely surprising that MT-SC transparency is not 

so widespread in such critical supply chains. Recognising the tendency to opacity, the researchers are 

grateful to FC1, T1S and ASPC1 for allowing such project insights to be subject to academic inquiry. 

7. Conclusions 

Progress in achieving SC Transparency for Sustainability must be made so that, just as eventually 

SSCM should become the norm in SCM [10], MT-SSCM should become the norm in SSCM. In this paper, 

we find evidence for the idea that SC transparency is the pre-requisite for all proceeding MT-SC 

sustainability activities (whether understanding human rights risks and impacts, working conditions or 

environmental performance in the sub-supply chain). Our research builds on the framework of traceability 

for sustainability, uncovering challenges to obtaining transparency and demonstrating how transparency 

can be operationalised by focal companies. Obtaining transparency can begin an enabling cycle that can 

improve traceability of products, parts and raw materials, contributing to better collaboration throughout 

the supply chain and improved SC governance. However, we found that in certain complex supply chains, 
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the process is a lot more complex than implied in the extant literature. By analysing an in-depth case 

involving MT-SC transparency, we identify potential factors that require more attention when considering 

the operationalisation of transparency for sustainability in MT-SSCM. 

7.1 Implications of Our Research 

This research provides much needed empirical insights to academics writing on MT-SSCM 

approaches, frameworks and models. By demonstrating the unexpected complexity in an exemplary raw 

material SC, this should cause theoreticians to consider the complex reality that is not accounted for in 

dyadic or triadic, orderly conceptions of supply chains. Furthermore, whilst this research concerned itself 

with cobalt, authors have pointed out that various mineral SCs demonstrate similar characteristics [41]. 

We hope to contribute to a debate around transparency vs. traceability that needs to be better understood 

in terms of ordering/hierarchies. Technological advancement coupled with the pressure on FCs to 

demonstrate transparency in their MT-SCs is leading to increasing activities and a number of (pilot-

)projects tracking/tracing materials and aiming for SC transparency. We concur with previous authors that 

such transparency activities contribute to improvements in other areas of SCM and our case study findings 

provide evidence for this. 

For practitioners, our case study demonstrates the importance of FCs of being proactive and taking 

leadership to begin working towards MT transparency in the most critical SCs for improved SSCM. The 

research showed that SC complexity is underestimated and that this could have serious consequences for 

an FC’s risk and reputation management. On the other hand, once such activities have been led by the FC, 

there can be positive reinforcing side-effects in terms of strengthening trust, collaboration and governance 

with strategic suppliers. 

7.2 Limitations 

There are a number of limitations to the approach taken to SC transparency and to the research 

itself. The SC mapping audits were announced in advance, as contractually agreed upon. This approach is 

in contrast to some general supplier sustainability audits, which are unannounced and focus on the current 

state of sustainability at factory/supplier premises. The audits examined for this research were primarily 

concerned with due diligence mechanisms, responsible sourcing management systems and suppliers’ SC 

mapping capabilities to generate upstream SC knowledge. Thus, contrary to a supplier sustainability audit, 
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whereby underage workers can be removed from premises or fire extinguishers placed throughout the 

premise on audit day, such processes, responsibilities, mechanisms and systems cannot be easily “faked” 

even with some advance warning. There was a high degree of reliance on the quality of the auditing 

undertaken. Thus, one of our researchers participated in an audit of one of the T1S facilities and 

accompanied ASPC1 throughout the entire audit process. In this manner, we could be sure that 

uncomfortable questions were being asked, that spot checks were conducted and that ASPC1 checked the 

capacity of the (sub-)supplier to know their sub-supply chain and implement due diligence on their raw 

material sourcing.  

As with all single-case case-study research, we are aware of the limitations to the generalisability of 

our findings. We selected this particular raw material SC transparency project as cobalt represents a 

particularly difficult, opaque and critical market. Our survey of the literature found no examples of MT-

SSCM being documented and explained at the level of operationalisation for such a complex supply chain 

and in the automotive industry. Thus, given the opportunity to participate in this case study, we accepted 

the limited scope (one focal company, one tier one supplier) and the lack of cross-case comparisons. Whilst 

much more information was gathered as part of the project, in the interest of fair anonymisation, our 

research primarily focused on the extent of supply chain visibility achieved (and not, e.g., the performance 

of (sub-)suppliers regarding due diligence). 

7.3 Recommendations for Further Research 

As MT-(S)SCM is still a relatively new field of research, there are many options for building on the 

concept of transparency/traceability for sustainability. We commend the foundational work of Garcia-

Torres et al. [24] and see the descriptive and explanatory potential of the model, particularly in that it 

proposes an enabling cycle, whereby the aspects traceability, collaboration and governance contribute to 

one another and depend on each other. We have attempted to shine a light on the workings of traceability 

within this model (preferring the term transparency) and demonstrate how such transparency might be 

operationalised and what challenges FCs may face in operationalising TfS. Further research could look at 

other aspects of the theoretical model to determine whether empirical/real-world experiences align with 

it. Particularly once more (focal) companies have begun to map entire supply chains and or industry 

cooperation leads to better integrated technological solutions to improve transparency in MT-SCs, then 

research could look at the generalisability of our findings and continue to learn from different types of 

industries and supply chains. Another potential field for future research could be at the intersection of SC 
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sustainability risk management and transparency in MT-SSCM. As argued above, increased MT-SC 

transparency should lead to better and more realistic data about more probable and accurate risks, so that 

companies can advance to pre-empting likely risks in the sub-supply chain before they eventuate. Finally, 

different auditing standards and approaches for achieving transparency could be the subject of further 

inquiry, to better understand their effectiveness and role in MT-SSCM as a tool and process. 

Author Contributions: M.M., J.S. and I.F. conceived of and designed the research; I.F. collected, visualised and 
analysed the data; I.F. wrote the paper; M.M. and J.S. reviewed, edited and supervised the paper. 

Funding: This research received no external funding. 

Acknowledgments: The article processing charge was partially funded by Ulm University. The authors are very 
grateful for the close cooperation with FC1, T1S and ASPC1 for enabling this research despite the sensitive nature of 
the topic. The authors would like to expressly thank RCS Global Ltd. (hitherto ASPC1) for their substantial 
contributions of auditing and mapping methodology that underpins the common project, which constitutes the case 
study at hand. 

Conflicts of Interest: The authors declare no conflict of interest. 

 

8. References 

1. Ahi, P.; Searcy, C. A comparative literature analysis of definitions for green and sustainable supply chain 
management. Journal of Cleaner Production 2013, 52, 329–341, doi:10.1016/j.jclepro.2013.02.018. 

2. Ansari, Z.N.; Kant, R. A state-of-art literature review reflecting 15 years of focus on sustainable supply chain 
management. Journal of Cleaner Production 2017, 142, 2524–2543, doi:10.1016/j.jclepro.2016.11.023. 

3. Beske, P.; Land, A.; Seuring, S. Sustainable supply chain management practices and dynamic capabilities in 
the food industry: A critical analysis of the literature. International Journal of Production Economics 2014, 
152, 131–143, doi:10.1016/j.ijpe.2013.12.026. 

4. Beske-Janssen, P.; Johnson, M.P.; Schaltegger, S. 20 years of performance measurement in sustainable 
supply chain management—What has been achieved? Supply Chain Management: An International 
Journal2015, 20, 664–680, doi:10.1108/SCM-06-2015-0216. 

5. Ferri, L.M.; Pedrini, M. Socially and environmentally responsible purchasing: Comparing the impacts on 
buying firm’s financial performance, competitiveness and risk. Journal of Cleaner Production 2018, 174, 
880–888, doi:10.1016/j.jclepro.2017.11.035. 

6. Gimenez, C.; Tachizawa, E.M. Extending sustainability to suppliers: a systematic literature review. Supply 
Chain Management: An International Journal 2012, 17, 531–543, doi:10.1108/13598541211258591. 

7. de Oliveira, U.R.; Espindola, L.S.; da Silva, I.R.; da Silva, I.N.; Rocha, H.M. A systematic literature review on 
green supply chain management: Research implications and future perspectives. Journal of Cleaner 
Production 2018, 187, 537–561, doi:10.1016/j.jclepro.2018.03.083. 

8. Seuring, S.; Müller, M. From a literature review to a conceptual framework for sustainable supply chain 
management. Journal of Cleaner Production 2008, 16, 1699–1710, doi:10.1016/j.jclepro.2008.04.020. 



 

 
167 

 

9. Walker, H.; Jones, N. Sustainable supply chain management across the UK private sector. Supply Chain 
Management: An International Journal 2012, 17, 15–28, doi:10.1108/13598541211212177. 

10. Pagell, M.; Shevchenko, A. Why Research in Sustainable Supply Chain Management Should Have no Future. 
Journal of Supply Chain Management 2014, 50, 44–55, doi:10.1111/jscm.12037. 

11. Busse, C.; Meinlschmidt, J.; Foerstl, K. Managing Information Processing Needs in Global Supply Chains: A 
Prerequisite to Sustainable Supply Chain Management. Journal of Supply Chain Management 2017, 53, 
87–113, doi:10.1111/jscm.12129. 

12. Kotabe, M.; Murray, J.Y. Global sourcing strategy and sustainable competitive advantage. Ind. Mark. 
Manag. 2004, 33, 7–14, doi:10.1016/j.indmarman.2003.08.004. 

13. Kembro, J.; Näslund, D.; Olhager, J. Information sharing across multiple supply chain tiers: A Delphi study 
on antecedents. Int. J. Prod. Econ. 2017, 193, 77–86. 

14. Doorey, D.J. The Transparent Supply Chain: from Resistance to Implementation at Nike and Levi-Strauss. 
Journal of Business Ethics 2011, 103, 587–603, doi:10.1007/s10551-011-0882-1. 

15. Hartmann, J.; Moeller, S. Chain liability in multitier supply chains? Responsibility attributions for 
unsustainable supplier behavior. Journal of Operations Management 2014, 32, 281–294, 
doi:10.1016/j.jom.2014.01.005. 

16. Weber, A.-K.; Partzsch, L. Barking up the right tree? NGOs and corporate power for deforestation-free 
supply chains. Sustainability 2018, 10, 3869. 

17. Seuring, S.; Müller, M. Core issues in sustainable supply chain management—A Delphi study. Bus. Strat. 
Environ. 2008, 17, 455–466, doi:10.1002/bse.607. 

18. Seuring, S.; Beske, P. Putting sustainability into supply chain management. Supply Chain Management: An 
International Journal 2014, 19, 322–331, doi:10.1108/SCM-12-2013-0432. 

19. Choi, T.Y.; Wu, Z. Taking the leap from dyads to triads: Buyer–supplier relationships in supply networks. J. 
Purch. Supply Manag. 2009, 15, 263–266, doi:10.1016/j.pursup.2009.08.003. 

20. Choi, T.; Linton, T. Don’t let your supply chain control your business. Harv. Bus. Rev. 2011, 89, 112–118. 

21. Frostenson, M.; Prenkert, F. Sustainable supply chain management when focal firms are complex: a 
network perspective. Journal of Cleaner Production 2015, 107, 85–94, doi:10.1016/j.jclepro.2014.05.034. 

22. Mena, C.; Humphries, A.; Choi, T.Y. Toward a theory of multi‐tier supply chain management. Journal of 
Supply Chain Management 2013, 49, 58–77. 

23. Villena, V.H.; Gioia, D.A. On the riskiness of lower-tier suppliers: Managing sustainability in supply 
networks. Journal of Operations Management 2018, 64, 65–87, doi:10.1016/j.jom.2018.09.004. 

24. Garcia-Torres, S.; Albareda, L.; Rey-Garcia, M.; Seuring, S. Traceability for sustainability–literature review 
and conceptual framework. Supply Chain Management: An International Journal 2019, 24, 85–106. 

25. Grimm, J.H.; Hofstetter, J.S.; Sarkis, J. Critical factors for sub-supplier management: A sustainable food 
supply chains perspective. International Journal of Production Economics 2014, 152, 159–173, 
doi:10.1016/j.ijpe.2013.12.011. 

26. Grimm, J.H.; Hofstetter, J.S.; Sarkis, J. Exploring sub-suppliers’ compliance with corporate sustainability 
standards. Journal of Cleaner Production 2016, 112, 1971–1984, doi:10.1016/j.jclepro.2014.11.036. 



 

 
168 

 

27. Leppelt, T.; Foerstl, K.; Hartmann, E. Corporate Social Responsibility in Buyer-Supplier Relationships: Is it 
Beneficial for Top-Tier Suppliers to Market Their Capability to Ensure a Responsible Supply Chain? Bus. 
Res. 2013, 6, 126–152. 

28. Sauer, P.C.; Seuring, S. A three-dimensional framework for multi-tier sustainable supply chain 
management. Supply Chain Management: An International Journal 2018, 23, 560–572. 

29. Tachizawa, E.M.; Wong, C.Y. Towards a theory of multi-tier sustainable supply chains: A systematic 
literature review. Supply Chain Management: An International Journal 2014, 19, 643–663. 

30. Wilhelm, M.; Blome, C.; Wieck, E.; Xiao, C.Y. Implementing sustainability in multi-tier supply chains: 
Strategies and contingencies in managing sub-suppliers. International Journal of Production Economics 
2016, 182, 196–212, doi:10.1016/j.ijpe.2016.08.006. 

31. Busse, C.; Schleper, M.C.; Weilenmann, J.; Wagner, S.M. Extending the supply chain visibility boundary: 
Utilizing stakeholders for identifying supply chain sustainability risks. Int. J. Phys. Distrib. Logist. Manag. 
2017, 47, 18–40, doi:10.1108/IJPDLM-02-2015-0043. 

32. Bastian, J.; Zentes, J. Supply chain transparency as a key prerequisite for sustainable agri-food supply chain 
management. Int. Rev. Retail. Consum. Res. 2013, 23, 553–570, doi:10.1080/09593969.2013.834836. 

33. Wilhelm, M.; Blome, C.; Bhakoo, V.; Paulraj, A. Sustainability in multi-tier supply chains: Understanding the 
double agency role of the first-tier supplier. Journal of Operations Management 2016, 41, 42–60. 

34. Köksal, D.; Strähle, J.; Müller, M.; Freise, M. Social sustainable supply chain management in the textile and 
apparel industry—A literature review. Sustainability 2017, 9, 100. 

35. Caniëls, M.C.J.; Gehrsitz, M.H.; Semeijn, J. Participation of suppliers in greening supply chains: An empirical 
analysis of German automotive suppliers. J. Purch. Supply Manag. 2013, 19, 134–143, 
doi:10.1016/j.pursup.2013.02.005. 

36. Kalaitzi, D.; Matopoulos, A.; Clegg, B. Managing resource dependencies in electric vehicle supply chains: A 
multi-tier case study. Supply Chain Management: An International Journal 2019, 24, 256–270, 
doi:10.1108/SCM-03-2018-0116. 

37. Koplin, J.; Seuring, S.; Mesterharm, M. Incorporating sustainability into supply management in the 
automotive industry—The case of the Volkswagen AG. Journal of Cleaner Production 2007, 15, 1053–1062, 
doi:10.1016/j.jclepro.2006.05.024. 

38. Gardner, T.A.; Benzie, M.; Börner, J.; Dawkins, E.; Fick, S.; Garrett, R.; Godar, J.; Grimard, A.; Lake, S.; Larsen, 
R.K.; et al. Transparency and sustainability in global commodity supply chains. World Dev. 2019, 121, 163–
177, doi:10.1016/j.worlddev.2018.05.025. 

39. Kim, Y.H.; Davis, G.F. Challenges for global supply chain sustainability: Evidence from conflict minerals 
reports. Acad. Manag. J. 2016, 59, 1896–1916. 

40. Sauer, P.C.; Seuring, S. Sustainable supply chain management for minerals. Journal of Cleaner Production 
2017, 151, 235–249, doi:10.1016/j.jclepro.2017.03.049. 

41. Sauer, P.C.; Seuring, S. Extending the reach of multi-tier sustainable supply chain management—Insights 
from mineral supply chains. International Journal of Production Economics 2018, 
doi:10.1016/j.ijpe.2018.05.030. 

42. Young, S.B.; Dias, G. LCM of Metals Supply to Electronics: Tracking and Tracing ‘Conflict Minerals’. SSRN 
2011, doi:10.2139/ssrn.1875976. 

https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.2139%2Fssrn.1875976


 

 
169 

 

43. Egels-Zandén, N.; Hulthén, K.; Wulff, G. Trade-offs in supply chain transparency: The case of Nudie Jeans 
Co. Journal of Cleaner Production 2015, 107, 95–104, doi:10.1016/j.jclepro.2014.04.074. 

44. Linich, D. The Path to Supply Chain Transparency: A Practical Guide to Defining, Understanding, and 
Building Supply Chain Transparency in A Global Economy. Deloitte University Press: Westlake, TX, USA, 
2014. Available online: https://dupress. deloitte.com/dup-us-en/topics/operations/supply-chain-
transparency.html (accessed on 21 May 2019). 

45. Hilson, G. ‘Constructing’ Ethical Mineral Supply Chains in Sub‐Saharan Africa: The Case of Malawian Fair 
Trade Rubies. Dev. Chang. 2014, 45, 53–78. 

46. Laurence, D. Establishing a sustainable mining operation: an overview. Journal of Cleaner Production 2011, 
19, 278–284, doi:10.1016/j.jclepro.2010.08.019. 

47. Mori Junior, R.; Sturman, K.; Imbrogiano, J. Leveraging greater impact of mineral sustainability initiatives: 
An assessment of interoperability. In Centre for Social Responsibility in Mining, Sustainable Mining 
Institute, University of Queensland (SMI-CSRM); The University of Queensland: Brisbane, CA, USA, 2017. 
Available Online available at https://smi. uq. edu. au/files/10104/GIZ% 20Interoperability% 20Report% 
(accessed on 20 July 2017). 

48. Dubiński, J. Sustainable Development of Mining Mineral Resources. J. Sustain. Min. 2013, 12, 1–6, 
doi:10.7424/jsm130102. 

49. Franken, G.; Vasters, J.; Dorner, U.; Melcher, F.; Sitnikova, M.; Goldmann, S. Certified Trading Chains in 
Mineral Production: A Way to Improve Responsibility in Mining. In Non-Renewable Resource Issues: 
Geoscientific and Societal Challenges; Sinding-Larsen, R., Wellmer, F.-W., Eds.; Springer: Dordrecht, The 
Netherlands: 2012; pp. 213–227, ISBN 978-90-481-8679-2. 

50. Segura-Salazar, J.; Tavares, L. Sustainability in the Minerals Industry: Seeking a Consensus on Its Meaning. 
Sustainability 2018, 10, 1429. 

51. Young, S.B.; Fernandes, S.; Wood, M.O. Jumping the Chain: How Downstream Manufacturers Engage with 
Deep Suppliers of Conflict Minerals. Resources 2019, 8, 26. 

52. Carter, C.R.; Rogers, D.S. A framework of sustainable supply chain management: moving toward new 
theory. Int. J. Phys. Distrib. Logist. Manag. 2008, 38, 360–387, doi:10.1108/09600030810882816. 

53. Garrett, N.; Mitchell, H. Trading Conflict for Development: Utilising the Trade in Minerals from Eastern DR 
Congo for Development; Resource Consulting Services: London, United Kingdom 2009. Available online: 
https://assets.publishing.service.gov.uk/media/57a08b6ced915d3cfd000ce4/trade-conflict-
development.pdf (accessed on 13 June 2019). 

54. Banza Lubaba Nkulu, C.; Casas, L.; Haufroid, V.; de Putter, T.; Saenen, N.D.; Kayembe-Kitenge, T.; Musa 
Obadia, P.; Kyanika Wa Mukoma, D.; Lunda Ilunga, J.-M.; Nawrot, T.S.; et al. Sustainability of artisanal 
mining of cobalt in DR Congo. Nat. Sustain. 2018, 1, 495–504, doi:10.1038/s41893-018-0139-4. 

55. Amnesty International. This Is What We Die for: Human Rights Abuses in the Democratic Republic of the 
Congo Power the Global Trade in Cobalt. Available online: https://www.amnestyusa.org/wp-
content/uploads/2017/04/this_what_we_die_for_-_report.pdf (accessed on 30 May 2019). 

56. Amnesty International. Industry Giants Fail to Tackle Child Labour Allegations in Cobalt Battery Supply 
Chains. Available online: https://www.amnesty.org/en/latest/news/2017/11/industry-giants-fail-to-
tackle-child-labour-allegations-in-cobalt-battery-supply-chains/ (accessed on 31 May 2019) 

https://www.amnesty.org/en/latest/news/2017/11/industry-giants-fail-to-tackle-child-labour-allegations-in-cobalt-battery-supply-chains/
https://www.amnesty.org/en/latest/news/2017/11/industry-giants-fail-to-tackle-child-labour-allegations-in-cobalt-battery-supply-chains/


 

 
170 

 

57. Amnesty International. Amnesty Challenges Industry Leaders to Clean up Their Batteries. Available online: 
https://www.amnesty.org/en/latest/news/2019/03/amnesty-challenges-industry-leaders-to-clean-up-
their-batteries/ (accessed on 30 May 2019). 

58. Broom, D. The Dirty Secret of Electric Vehicles; The World Economic Forum: Geneva, Swizerland, 2019. 
Available online: https://www.weforum.org/agenda/2019/03/the-dirty-secret-of-electric-vehicles/ 
(accessed on 2 June 2019). 

59. Maubrey, F. Lessons Learnt for the ‘Conflict Mineral of the Moment’; 2018; Reuters: London, UK, 2018. 
Available online: http://news.trust.org//item/20181004141000-o04q9/ (accessed on 6 June 2019). 

60. Thies, C.; Kieckhäfer, K.; Spengler, T.S.; Sodhi, M.S. Assessment of social sustainability hotspots in the 
supply chain of lithium-ion batteries. Procedia CIRP 2019, 80, 292–297, doi:10.1016/j.procir.2018.12.009. 

61. West, K. Carmakers’ Electric Dreams Depend on Supplies of Rare Minerals: With Mining of Cobalt and 
Other Elements Politically and Ethically Charged, the Hunt for Alternatives is on. The Guardian, 29 July 
2017. Available online: https://www.theguardian.com/environment/2017/jul/29/electric-cars-battery-
manufacturing-cobalt-mining (accessed on 4 June 2019). 

62. Khurana, K.; Ricchetti, M. Two decades of sustainable supply chain management in the fashion business, 
an appraisal. J. Fash. Mark. Manag.: Int. J. 2016, 20, 89–104, doi:10.1108/JFMM-05-2015-0040. 

63. van Tulder, R.; van Wijk, J.; Kolk, A. From Chain Liability to Chain Responsibility. Journal of Business Ethics 
2009, 85, 399–412, doi:10.1007/s10551-008-9742-z. 

64. Tkaczyk, A.H.; Bartl, A.; Amato, A.; Lapkovskis, V.; Petranikova, M. Sustainability evaluation of essential 
critical raw materials: Cobalt, niobium, tungsten and rare earth elements. J. Phys. D: Appl. Phys. 2018, 51, 
203001, doi:10.1088/1361-6463/aaba99. 

65. Goad, R. New Cobalt Supply Central to Growing Electric Vehicle Market. How the Rise of Electric Vehicles 
is Shaping Demand for Cobalt; Canadian Mining Journal: Toronto, ON, Canada, 2019. Available online: 
http://www.canadianminingjournal.com/features/new-cobalt-supply-central-to-growing-electric-
vehicle-market/ (accessed on 7 June 2019). 

66. Global Witness. Widespread Fraud and Abuse in Katanga’s Copper and Cobalt Mines; Global Witness： 
London, UK, 2006. Available online: https://www.globalwitness.org/en/archive/widespread-fraud-and-
abuse-katangas-copper-and-cobalt-mines/ (accessed on 13 June 2019). 

67. Nordbrand, S.; Bolme, P. Powering the Mobile World: Cobalt Production for Batteries in the DR Congo and   
Zambia; SwedWatch: Stockholm, Sweden, 2007. Available online: https://germanwatch.org/sites/ 
germanwatch.org/files/press_release/2269.pdf (accessed on 15 June 2019). 

68. Garrett, N. Artisanal Mining and Conflict Financing in Eastern Democratic Republic of Congo (DRC): Coping, 
Conflict and Shadow Economy Actors and the Impact of the ‘Conflict Minerals’ Campaign. Doctoral Thesis; 
Freie Universitaet Berlin, Berlin, Germany, 2013. 

69. Bartlett, C.A.; Ghoshal, S. Managing across Borders: The Transnational Solution; Harvard Business Press: 
Brighton, MA, USA, 2002; ISBN 1578517079. 

70. Gunasekaran, A.; Patel, C.; McGaughey, R.E. A framework for supply chain performance measurement. 
International Journal of Production Economics 2004, 87, 333–347, doi:10.1016/j.ijpe.2003.08.003. 

71. Lee, T.; Kashmanian, R.M. Supply Chain Sustainability: Compliance- and Performance-Based Tools. Environ. 
Qual. Manag. 2013, 22, 1–23, doi:10.1002/tqem.21340. 



 

 
171 

 

72. Petersen, K.J.; Prayer, D.J.; Scannell, T.V. An Empirical Investigation of Global Sourcing Strategy 
Effectiveness. Journal of Supply Chain Management 2000, 36, 29–38, doi:10.1111/j.1745-
493X.2000.tb00075.x. 

73. Trienekens, J.H.; Wognum, P.M.; Beulens, A.J.M.; van der Vorst, J.G.A.J. Transparency in complex dynamic 
food supply chains. Advanced Engineering Informatics 2012, 26, 55–65, doi:10.1016/j.aei.2011.07.007. 

74. Foerstl, K.; Reuter, C.; Hartmann, E.; Blome, C. Managing supplier sustainability risks in a dynamically 
changing environment: Sustainable supplier management in the chemical industry. Journal of Purchasing 
& Supply Management 2010, 16, 118–130. 

75. Locke, R.M. The Promise and Limits of Private Power. Promoting Labor Standards in a Global Economy; 
Cambridge University Press: Cambridge, UK, 2013; ISBN 978-1107670884. 

76. Sarkis, J. A boundaries and flows perspective of green supply chain management. Supply Chain 
Management: An International Journal 2012, 17, 202–216, doi:10.1108/13598541211212924. 

77. Wolf, J. The Relationship between Sustainable Supply Chain Management, Stakeholder Pressure and 
Corporate Sustainability Performance. Journal of Business Ethics 2014, 119, 317–328, doi:10.1007/s10551-
012-1603-0. 

78. Saeed, M.A.; Kersten, W. Drivers of Sustainable Supply Chain Management: Identification and 
Classification. Sustainability 2019, 11, 1137. 

79. Dubey, R.; Gunasekaran, A.; Papadopoulos, T.; Childe, S.J.; Shibin, K.T.; Wamba, S.F. Sustainable supply 
chain management: Framework and further research directions. Journal of Cleaner Production 2017, 142, 
1119–1130, doi:10.1016/j.jclepro.2016.03.117. 

80. Foerstl, K.; Azadegan, A.; Leppelt, T.; Hartmann, E. Drivers of Supplier Sustainability: Moving Beyond 
Compliance to Commitment. Journal of Supply Chain Management 2015, 51, 67–92, 
doi:10.1111/jscm.12067. 

81. Gosling, J.; Jia, F.; Gong, Y.; Brown, S. The role of supply chain leadership in the learning of sustainable 
practice: Toward an integrated framework. Journal of Cleaner Production 2016, 137, 1458–1469, 
doi:10.1016/j.jclepro.2014.10.029. 

82. Carter, C.R.; Rogers, D.S.; Choi, T.Y. Toward the Theory of the Supply Chain. Journal of Supply Chain 
Management 2015, 51, 89–97, doi:10.1111/jscm.12073. 

83. Hofmann, H.; Schleper, M.C.; Blome, C. Conflict Minerals and Supply Chain Due Diligence: An Exploratory 
Study of Multi-tier Supply Chains. Journal of Business Ethics 2018, 147, 115–141, doi:10.1007/s10551-015-
2963-z. 

84. Gong, Y.; Jia, F.; Brown, S.; Koh, L. Supply chain learning of sustainability in multi-tier supply chains. Int. J. 
Oper. Prod. Manag. 2018, 38, 1061–1090. 

85. Pagell, M.; Wu, Z. Building a more complete theory of sustainable supply chain management using case 
studies of 10 exemplars. Journal of Supply Chain Management 2009, 45, 37–56, doi:10.1111/j.1745-
493X.2009.03162.x. 

86. Organization for Economic Cooperation and Development. OECD Due Diligence Guidance for Responsible 
Supply Chains of Minerals from Conflict-Affected and High-Risk Areas; OECD Publishing, 2013. Available 
online: http://dx.doi.org/10.1787/9789264185050-en (accessed on 15 May 2019) 

http://dx.doi.org/10.1787/9789264185050-en


 

 
172 

 

87. Gold, S.; Heikkurinen, P. Transparency fallacy: Unintended consequences of stakeholder claims on 
responsibility in supply chains. Account. Audit. Account. J. 2017, 31, 318–337, doi:10.1108/AAAJ-06-2015-
2088. 

88. Mol, A.P.J. Transparency and value chain sustainability. Journal of Cleaner Production 2015, 107, 154–161, 
doi:10.1016/j.jclepro.2013.11.012. 

89. Garcia-Torres, S. Traceability for Sustainability: A framework Proposal. Presented at the EurOMA 
Sustainable Operations and Supply Chains Forum: Kassel, Germany, 2018. 

90. Helmreich, S. Induction, Deduction, Abduction, and the Logics of Race and Kinship. American Ethnologist 
2007, 34, 230–232. 

91. Feilhauer, S.; Hahn, R. Emergence and Selection of Cross-Sector Partnerships for Sustainability. Academy 
of Management Proceedings 2017, 2017, 12038, doi:10.5465/AMBPP.2017.12038abstract. 

92. van Maanen, J.; Sørensen, J.B.; Mitchell, T.R. Introduction to Special Topic Forum: The Interplay between 
Theory and Method. The Academy of Management Review 2007, 32, 1145–1154, doi:10.2307/20159360. 

93. Timmermans, S.; Tavory, I. Theory Construction in Qualitative Research: From Grounded Theory to 
Abductive Analysis. Sociological Theory 2012, 30, 167–186, doi:10.1177/0735275112457914. 

94. Biggs, S. Abduction and Modality. Philosophy and Phenomenological Research 2011, 83, 283–326. 

95. Hahn, R.; Ince, I. Constituents and characteristics of hybrid businesses: a qualitative, empirical framework. 
Journal of Small Business Management 2016, 54, 33–52. 

96. Ketokivi, M.; Mantere, S. Two strategies for inductive reasoning in organizational research. The Academy 
of Management Review 2010, 35, 315–333. 

97. Ketokivi, M.; Choi, T. Renaissance of case research as a scientific method. Journal of Operations 
Management 2014, 32, 232–240. 

98. Stuart, I.; McCutcheon, D.; Handfield, R.; McLachlin, R.; Samson, D. Effective case research in operations 
management: a process perspective. Journal of Operations Management 2002, 20, 419–433. 

99. Bitektine, A. Prospective case study design: qualitative method for deductive theory testing. 
Organizational research methods 2008, 11, 160–180. 

100. Yin, R.K. Case Study Research and Applications: Design and Methods, 6th ed.; SAGE: Los Angeles, CA, USA, 
2018; ISBN 9781506336169. 

101. Weick, K.E. Theoretical Assumptions and Research Methodology Selection. In The Information Systems 
Research Challenge; McFarlan, F.W., Ed.; Harvard Business School: Boston, MA, USA, 1984. 

102. Pedemonte, B.; Reid, D. The role of abduction in proving processes. Educational Studies in Mathematics 
2011, 76, 281–303. 

103. Cavaye, A.L.M. Case study research: a multi‐faceted research approach for IS. Information Systems Journal 
1996, 6, 227–242. 

104. Yin, R.K. Case Study Research—Design and Methods, 2 (illustrated, revised); SAGE Publications Inc: 
Thousand Oaks, CA, USA, 1989; ISBN 9780803934702. 

105. Lee, A.S. A Scientific Methodology for MIS Case Studies. MIS Q. 1989, 13, 33–50, doi:10.2307/248698. 



 

 
173 

 

106. Orlikowski, W.J.; Baroudi, J.J. Studying information technology in organizations: Research approaches and 
assumptions. Information Systems Research 1991, 2, 1–28. 

107. Dyer, W.G., Jr.; Wilkins, A.L. Better stories, not better constructs, to generate better theory: A rejoinder to 
Eisenhardt. Academy of Management Review 1991, 16, 613–619. 

108. Eisenhardt, K.M. Building Theories from Case Study Research. Academy of Management Review 1989, 14, 
532–550, doi:10.2307/258557. 

109. Eisenhardt, K.M. Better Stories and Better Constructs: The Case for Rigor and Comparative Logic. AMR 
1991, 16, 620–627, doi:10.2307/258921. 

110. Levy, J.S. Case Studies: Types, Designs, and Logics of Inference. Confl. Manag. Peace Sci. 2008, 25, 
doi:10.1080/07388940701860318. 

111. Norton, T.; Conlon, C. Supply Chain Visibility: Traceability, Transparency, and Mapping Explained. Gaining 
Visibility into Your Multi-Tier Supply Chain Is a Worthwhile Endeavor; New York, NY, USA, 2019. Available 
online: https://www.bsr.org/en/our-insights/blog-view/supply-chain-visibility-traceability-transparency-
and-mapping (accessed on 17 November 2019). 

112. Saberi, S.; Kouhizadeh, M.; Sarkis, J.; Shen, L. Blockchain technology and its relationships to sustainable 
supply chain management. Int. J. Prod. Res. 2019, 57, 2117–2135, doi:10.1080/00207543.2018.1533261. 

113. Pournader, M.; Shi, Y.; Seuring, S.; Koh, S.L. Blockchain applications in supply chains, transport and logistics: 
A systematic review of the literature. Int. J. Prod. Res. 2019, 1–19, doi:10.1080/00207543.2019.1650976. 

 

  



 

 
174 

 

C. Annex 

In the following, the research articles are attached, in the form of their original publication. 

Fraser, I. J., Müller, M., & Schwarzkopf, J. (2020). Dear supplier, how sustainable are you? 

Sustainability Management Forum | NachhaltigkeitsManagementForum, 28 (3), pp. 127-149. 

Springer Berlin Heidelberg. DOI:10.1007/s00550-020-00507-z 

 

Fraser, I. J., Schwarzkopf, J., & Müller, M. (2020). Exploring Supplier Sustainability Audit Standards: 

Potential for and Barriers to Standardization. Sustainability, 12(19), 8223. 

DOI:10.3390/su12198223. 

 

Fraser, I. J., Müller, M., & Schwarzkopf, J. (2020). Transparency for Multi-Tier Sustainable Supply 

Chain Management: A Case Study of a Multi-tier Transparency Approach for SSCM in the 

Automotive Industry. Sustainability, 12(5), 1814. DOI:10.3390/su12051814 



ORIGINALBEITRAG / ORIGINAL ARTICLE

https://doi.org/10.1007/s00550-020-00507-z
NachhaltigkeitsManagementForum (2020) 28:127–149

Dear supplier, how sustainable are you?

Amultiple-case study analysis of a widespread tool for sustainable supply chain management

Iain J. Fraser1 · Martin Müller1 · Julia Schwarzkopf2

Received: 2 April 2019 / Revised: 21 September 2020 / Accepted: 30 October 2020 / Published online: 13 November 2020
© The Author(s) 2020

Abstract
This article analyses one of the most common tools employed by global focal companies in sustainable supply chain
management (SSCM) across all industries: supplier sustainability self-assessment questionnaires. Extant research has
moved beyond the questions of whether and which suppliers should be assessed. Current research is already focussing
on how to share and standardise such assessment data. Despite mounting general research on SSCM, we identified that
specific tools such as self-assessment questionnaires have not been empirically analysed in SSCM literature. Thus, this
paper addresses the research questions of what differences there are among supplier self-assessment questionnaires and
how supplier responses to such questionnaires might be influenced. Our research involves an abductive multiple-case study
design and an analysis of over 25,000 responses from globally dispersed suppliers to two types of supplier sustainability
self-assessment questionnaires administered and requested by a global automotive focal company.
Although the two questionnaires covered similar areas of sustainability practices and were administered to suppliers of the
same focal company, the suppliers’ responses demonstrated various observable differences in average sustainability scores.
Social desirability bias and supplier assessment fatigue were identified as issues confronting such questionnaires. We find
that questionnaire design, how the questionnaire is embedded in the focal company’s processes and institutional settings are
factors that potentially influence suppliers’ responses and could counteract social desirability bias and supplier assessment
fatigue. Based on these findings we make suggestions for improving these SSCM tools and provide recommendations for
further research.

Keywords Sustainable supply chain management · Supplier assessment · Self-assessment · Sustainability assessment
tools · Supplier assessment fatigue · Social desirability bias
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1 Introduction

Two decades ago, Crane (1999) titled an article “Are you
ethical? Please tick yes or no.” Over 20 years later, the title
is relevant to sustainable supply chain management (SSCM)
research and warrants specific academic attention. Global
buying companies increasingly monitor and/or evaluate the
sustainability practises of their suppliers with the help of
self-assessment questionnaires but these central tools have
not been featured in SSCM investigations. This is a problem
because, as Das (2017) argues the challenge for SSCM as
an academic discipline is “how to make the broad concepts
of sustainability relevant, applicable and operationalisable
to SCM at firm level” (Das 2017, p. 1345). The problem is,
how sure are we about the accuracy of such tools for con-
veying suppliers’ sustainability practices and performance?
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And how can companies trust the responses and data gen-
erated?

The last decade has seen a veritable boom in publications
focussing on SSCM, the closely-related areas of responsi-
ble/green/sustainable purchasing and supplier management
(Ahi and Searcy 2013; Ansari and Kant 2017; Beske-
Janssen et al. 2015; Brandenburg et al. 2019; Gimenez
and Tachizawa 2012; de Oliveira et al. 2018; Seuring and
Müller 2008; Koberg and Longoni 2019; Walker et al.
2012). This intensification of research corresponds with
a continual increase in the importance of SSCM to practi-
tioners/companies, as evidenced by the growth in activity
within and among firms regarding sustainability in sup-
ply chains (Gimenez and Tachizawa 2012; Schoeggl et al.
2016a; Sancha et al. 2016; Singh and Trivedi 2016). At the
same time we note an intensification of stakeholder expec-
tations (Seuring and Müller 2008; Li et al. 2014; Mueller
and Bessas 2017) and a densification of guiding frame-
works (Rasche and Gilbert 2012; Seuring and Gold 2013;
Lee and Kashmanian 2013). By now, large multi-national
corporations will inevitably include their approaches to
supply chain sustainability in their sustainability reporting
(Harms et al. 2011; Walker and Jones 2012). Nonetheless,
there still appears to be a gap between theoretical academic
SSCM research on the one hand, and SSCM practice on
the other. Companies confront increasing expectations of
their responsibility and have to devise strategies, mea-
sures, processes and tools to improve sustainability in their
supply networks as part of their broader sustainability
strategies (Canzaniello et al. 2017; Ecovadis 2017; Pagell
and Shevchenko 2014).

Various practical approaches and tools employed by
multi-national corporations to improve sustainability in
their supply chains have been identified (Lee and Kashma-
nian 2013). Whilst there has been illuminating analysis of
the effectiveness of codes of conduct (Egels-Zandén 2014;
Bartley and Egels-Zandén 2015) and to a lesser extent
audits (Locke 2013; Short et al. 2016; Terwindt and Arm-
strong 2019), there has otherwise been little focus in SSCM
literature on self-assessment as a tool for SSCM. One exam-
ple is provided by Kashmanian and Moore (2014), whose
research primarily focussed on company codes of conduct,
which follow recommendations to companies by the United
Nations Global Compact (UNGC) and Business for Social
Responsibility (BSR). In summarising supplier monitoring
activity, they briefly mention supplier self-assessments:
“Prior to conducting audits of any kind, a company usually
has suppliers perform self-assessments”, which they point
out are cheaper and faster in terms of identifying sustain-
ability risk (Kashmanian and Moore 2014, pp. 13–14).
Das’ (2017) review of the state of SSCM research included
a framework for SSCM practices, however supplier ques-
tionnaires (or similar SSCM performance measurement

tools) were not covered. Thus, in this regard it appears
that SSCM as an academic discipline is still challenged to
be managerially relevant (Carter and Easton 2011) in the
sense that it has not analysed the processes and tools that
are widely in use. This is supported by Dubey et al. (2017a)
who suggest a framework for bundling the numerous theo-
retical and practical oriented academic works in the field of
SSCM (see Fig. 1). One of their constructs, “Operational
Performance Assessment” and the corresponding item “Au-
dit and Assessment” (Dubey et al. 2017a, p. 339), forms the
particular frame for the current paper. The tools covered by
their framework are central to much focal company SSCM
work, employed in multiple industries, and are sometimes
the sole source of supply chain sustainability information.
However, we argue that questionnaires are often taken for
granted or overlooked and thus we find that they “must be
further scrutinized through phenomenon-driven research”
(Hahn and Ince 2016, p. 34).

This paper aims to partially address this research gap,
understanding supplier sustainability questionnaires to be
part of a supplier assessment process (Mueller and Bessas
2017) and thus it focuses on the following research ques-
tions:

RQ1: What are the differences between an in-house,
one-off supplier self-assessment questionnaire and an
industry-wide, shared and validated supplier self-as-
sessment?
RQ2: What might the major factors influencing sup-
plier responses to these two types of sustainability
self-assessment questionnaires be?

By answering these research questions with empirical case
data on these central tools for SSCM, our research we pos-
tulate various factors that may explain substantial differ-
ences in the results of suppliers’ sustainability self-assess-
ment questionnaires and make suggestions about how to
improve the quality of such tools in the future. Follow-
ing this introduction, we now provide a literature review
of supplier assessment in SSCM, supplier self-assessment
and challenges to self-assessment questionnaires, such as
social desirability bias. Thereafter, we introduce the multi-
ple-case study methodology and focus on supplier sustain-
ability questionnaires as the unit of analysis for cross-case
synthesis. We then present the case studies, describing how
the data was collected and analysed. Then the results of
the cases are presented, compared and synthesised. After
this comparative analysis and discussion of both cases, we
present our conclusions, including the implications of our
findings, limitations of the research and recommendations
to both practitioners and academics for areas of improve-
ment and future research.
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Fig. 1 Position of our research in existing frameworks. (Authors’ own depiction, adapted—with permission—from Dubey et al. (2017a) and
Mueller and Bessas (2017))

2 Literature review

Global companies have been profiting from globally dis-
persed supplier networks for many decades (Gunasekaran
et al. 2004; Lebaron et al. 2017; Lee and Kashmanian 2013;
Petersen et al. 2000). Since the 1990s, public attention has
increasingly been drawn to the negative effects of com-
panies’ practices and the perception of their responsibility
for sustainability problems in global supply chains (Caniëls
et al. 2013; Foerstl et al. 2010; Frostenson and Prenkert
2015; Klein 2010; Locke 2013; Seuring and Müller 2008;
Wolf 2014). The emergence of SSCM can be seen as a re-
sponse to this stakeholder pressure (Seuring and Müller
2008). Beske-Janssen et al. (2015) documented the remark-
able growth of academic publications on the topic of SSCM.
Ansari and Kant (2017) hail SSCM’s rise to prominence as
the “advent of a new era” (ibid, p. 2524). Most SSCM lit-
erature has an implicit or explicit focus on so-called focal
companies (Frostenson and Prenkert 2015), which typically
exhibit the following characteristics: “(1) rule or govern the
supply chain, (2) provide the direct contact to the customer,
and (3) design the product or service offered” (Seuring and
Müller 2008, p. 1699) and tend to be the owners/drivers of

supplier sustainability assessments in their respective sup-
ply chains.

2.1 SSCM assessment

The SSCM tools and processes that focal companies have
at their disposal are applicable across industries (Hoejmose
et al. 2013; BSR & UNGC 2015; Mueller and Bessas 2017).
For example, Schoeggl et al. (2016b) note that companies
in both the electronics and automotive industries are try-
ing to address myriad sustainability issues in their broad
and overlapping supply chains through sustainability as-
sessment. As focal companies are increasingly required to
assess their supply chains for sustainability risks (Lechler
et al. 2019), they must first understand the status quo of
SSCM in their supply chain, before they can improve it. To
achieve this, they must be able to gauge progress in their
suppliers’ sustainability performance, which means supplier
sustainability performance must be measurable and then as-
sessed (Mokhtar et al. 2017; Reilly 2017). Thus, as Seuring
and Gold (2013, p. 2) find, “managing the link to suppliers
plays a key role when focal firms aim at moving toward
sustainability.”
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Spence and Bourlakis (2009, p. 27) and Foerstl et al.
(2010) have argued that supplier assessment has a posi-
tive effect on sustainability performance. Mueller (2017)
proposes companies break down their SSCM processes
into three steps: prevention, early warning, and reaction
(see Fig. 1). Companies need processes and tools to iden-
tify sustainability risks in their SCs (Foerstl et al. 2010;
Hartmann and Moeller 2014; Kashmanian and Moore
2014), particularly relying on exchange with their top
tier suppliers (Leppelt et al. 2013; Sancha et al. 2016;
Schoeggl et al. 2016b; Seuring and Gold 2013). One of
the primary means for obtaining this sustainability in-
formation, necessary for a focal company’s SSCM, is
through supplier sustainability assessment (Lee and Kash-
manian 2013; Schoeggl et al. 2016a; Fraser et al. 2020b).
Seuring and Gold (2013) note that more research in the
direction of supply chain sustainability performance was
needed. Dubey et al. (2017b) find that assessing suppli-
ers’ sustainability performance is crucial for continuous
improvement. Among other things it helps to quantify
sustainability performance and thereby contributes to the
successful implementation of SSCM (Das 2017). Mueller
and Bessas (2017) found that of fourteen sector-based ini-
tiatives analysed, twelve of them involved focal companies
employed a type of supplier sustainability assessment in
the form of questionnaires and/or audits. Canzaniello et al.
(2017) found that companies join industry associations
(‘strategic alliances’) to improve the equivocality of sup-
plier assessments and hence improve the ability to share
supplier assessment data. Given the growth of SSCM litera-
ture, it is surprising that there is little literature that focuses
on the ‘how to?’ of assessing suppliers’ sustainability.
Furthermore, there is still a particular lack of research
dealing with the operative and applied active assessment of
suppliers’ sustainability practises.

2.2 Supplier self-assessment in SSCM

As illustrated in Fig. 1, Dubey et al. propose that supplier
assessments are tools within “performance assessment” and
constitute one of 18 SSCM items (2017a, p. 339). We pro-
pose that this item warrants more academic attention. Ques-
tionnaires are a common example of how companies gather
sustainability data and assess their suppliers’ sustainability
performance (see, for example: BSR & UNGC 2015; Eco-
vadis 2017). Other tools for operative sustainability perfor-
mance assessment include code of conduct monitoring, au-
dits, certification, sustainable labelling, creating minimum
standards, tracking and tracing systems and multi-tier trans-
parency initiatives (Dubey et al. 2017a; Fraser et al. 2020a;
Kashmanian and Moore 2014; Mueller and Bessas 2017).

Despite the lack of apparent academic focus on ques-
tionnaires as an integral tool of SSCM, they can be found

around the world in all types of industries (BSR & UNGC
2015) and settings, ranging from the building and construc-
tion industries, universities and government departments to
large manufacturers, food and beverage retailers and finan-
cial institutions. A number of industry initiatives, such as
the automotive industry’s AIAG and DRIVE Sustainability,
the electronic industry’s EICC1, the toy industry’s Ethical
Toy Programme (IETP), or the chemistry industry’s To-
gether for Sustainability, continue to further develop com-
mon and standardized sustainability questionnaires that are
given to first tier suppliers2. However, widespread use of
such tools does not preclude challenges involved with em-
ploying self-assessment as a tool, which is why we look at
potential problems in self-assessment as applied to supplier
sustainability management.

2.3 Challenges in supplier self-assessment

Much has been written on the subject of questionnaire de-
sign, with research spanning half a century and continuing
into the present (for example: Bradburn et al. 2004; Dalal
and Hakel 2016; Jenkins and Dillman 2012; Krosnick 2018;
Schwarz et al. 1991; Tourangeau 1984; Wright and Barnard
1975). In short, respondent’s reactions and responses to
questionnaires are affected by: the language used, the ques-
tionnaire mode, the way the questions are constructed, the
self-assessment process that the questionnaire is embedded
in and the visual/spatial construction of the questionnaire
(Jenkins and Dillman 2012). Despite much cognitive and
organisational research into questionnaires, there remains
much to be discovered and improved (Vannette and Kros-
nick 2018). It follows that SSCM should heed the lessons
learned in other academic disciplines and pay particular at-
tention to the tools used to gather sustainability information
from the supply chain. One major problem that emerges
from self-assessment is social desirability bias.

Walker and Jones (2012) note that despite much progress
in the field of sustainable procurement, there are method-
ological challenges that apply to all corporate social respon-
sibility-related fields (i.e. sustainable procurement, SSCM,
green SCM). When respondents are asked to answer ques-
tions about sustainability, they “are often compelled to give
a positive impression of their own and their organisation’s
activities” (Walker et al. 2012, p. 202). This is not caused
by explicit external pressure but rather due to social desir-
ability bias, one of the main problems encountered when

1 Since October 2017 rebranded as the Responsible Business Alliance:
http://www.responsiblebusiness.org/.
2 Also more online or platform service providers are responding to
the demand for supply chain sustainability assessment, i.e. Sedex
(www.sedexglobal.com), Ecovadis (www.ecovadis.com) and NQC
Ltd. (https://auto.nqc.com/).
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Fig. 2 Research Model demon-
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direct responses from individuals are sought on moral top-
ics. Whilst van der Vaart and van Donk (2008) critically
assess various subjective interpretations of supplier rela-
tionships and the dependence on individual assessment of
supply chain integration, they do not address the issue of
social desirability bias.

In other fields, such as social psychology and organisa-
tion behaviour, this bias and the inherent methodological
limits of self-report questionnaires have been widely dis-
cussed (Dalal and Hakel 2016; Joinson 1999; Rolstad et al.
2011; Scherpenzeel and Saris 1997; Sjöström et al. 2009;
Spector 1994), but this debate is barely found in operations
research on inter-firm relations, let alone in SCM. One ex-
ception is the work of Roxas and Lindsay (2012), which
addresses the issue of social desirability bias in small firms
and the differences in ‘accurate’ sustainability reporting.
They found that purely self-administered questionnaires led
to less accurate reporting and overly positive self-assess-
ment of sustainability. These results confirm the findings
of Angus-Leppan et al. (2010) in which respondents were
inclined to characterize beliefs and ideal states in an overly
positive manner, hindering their ability to realistically dis-
close sustainability management practices. In all buyer-sup-
plier interactions involving self-assessment questionnaires,
individuals’ innate biases very probably have an impact
on the resulting sustainability performance. Leppelt et al.
(2013) take care to address these issues of misreporting
and bias in the data for their research into business rela-
tionships and SSCM, but so far little work has been done
on ensuring the same when designing sustainability self-
assessments questionnaires for suppliers.

Beyond the risk of social desirability bias, we should
consider the problem of supplier assessment fatigue (Eco-
vadis 2017; Jiang et al. 2013; Kashmanian and Moore
2014; Newitt 2012; Zamur et al. 2017; Fraser et al. 2020b).
Focal companies have responded to the pressure to imple-
ment supplier sustainability assessments (BSR and UNGC,
2015). Thus their suppliers receive various sustainability
questionnaires and requests for certification and audits,
often receiving similar requests from multiple customers
(Davies 2012; Ecovadis 2017). This can lead to supplier

“fatigue” as supplier production facilities have to incur
various compliance cost burdens (Newitt 2012; Fraser et
al. 2020b). Initiatives such as Together for Sustainability
and Drive Sustainability recognised this burden and identi-
fied it as a driver for standardisation (Drive Sustainability
2017; TFS—Together for Sustainability 2016). Jiang et al.
(2013) took supplier survey fatigue as a starting point for
their research into the challenges and opportunities for
supplier disclosure to their customers in SSCM. Grewatsch
and Kleindienst (2017) show how cognitive frames af-
fect organizational capabilities, with a particular focus on
corporate sustainability capabilities. Accordingly, similar
to individuals, companies can take on cognitive identities
that then affect the individuals within them (ibid), which
could influence an individual’s responses. It follows that
when individuals are responding to self-assessments on
behalf of companies we must ask ourselves to what extent
an individual is responding in a socially desirable manner
and how this affects the company’s sustainability results in
a SSCM context.

In the literature we find several potentially significant
factors that could affect supplier assessments and self-as-
sessment questionnaires, and importantly the results they
produce: social desirability bias (and the supplying com-
pany’s cognitive frame), questionnaire design and process,
supplier assessment fatigue, and the focal company’s insti-
tutional setting. We also assume that country differences
would be a factor in performance variance (see, for exam-
ple, Jia et al. 2018b). The proposed influencing factors and
the relation of these factors to one another in the supplier
sustainability assessment process can be seen in Fig. 2.

We have established a need for empirical analysis of
supplier sustainability self-assessment questionnaires to in-
vestigate what the critical factors are and how they poten-
tially influence supplier responses. In the following section
we introduce the multiple-case study design and our abduc-
tive method, before describing two case studies focusing on
supplier sustainability questionnaires that we conducted to
address this research gap.
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3 Method andmultiple-case study design

From the literature it emerges that supplier self-assessment
questionnaires play an important role in SSCM but have
received little critical academic attention. Hence, we de-
cided to research two available cases of such self-assess-
ment questionnaires and to compare and contrast them in
terms of the processes associated with them and the re-
sults they generate. Yin (2018) notes that case study re-
search, which seeks to understand complex phenomena in
their real world contexts, is well suited to questions of in-
quiry that seek to understand ‘how’ and ‘why’ things occur.
Our research involved an empirical inquiry into how sup-
pliers respond to sustainability self-assessment question-
naires and why they might potentially respond in certain
ways. Ultimately, the research design, involving multiples
cases, allowed us to not only focus on specific variables
and results but also the potential for cross-case synthesis.
This synthesis involves uncovering within-case patterns and
comparing these across the cases in order to determine lit-
eral replication (same or similar results in different cases)
or theoretical replication (despite case similarities, diver-
gence of outcomes due to predictable factors) (Yin 2018,
pp. 174–194).

3.1 Research method: design, approach and unit of
analysis

We pursued our research based on a qualitative, abduc-
tive research design (Helmreich 2007; Ketokivi and Man-
tere 2010; Timmermans and Tavory 2012). After review-
ing the extant literature, we began collecting and analysing
our data. We then noted emerging themes and generated
conceptualisations and then returned to the literature and
repeated this abductive process in several iterations (Biggs
2011; Hahn and Ince 2016; Timmermans and Tavory 2012).
In this manner the case studies can serve to improve ex-
tant knowledge with the insights gathered from the id-
iosyncrasies of the empirical context (Ketokivi and Choi
2014; Stuart et al. 2002). The organisational context for
both case studies was a global automotive focal company
“AFC” (henceforth referred to as AFC). The unit of anal-
ysis was the sustainability self-assessment questionnaire,
administered to this company’s suppliers. The subjects of
this research, AFC’s suppliers, responded to one or both
sustainability questionnaire/s requested by AFC. Thus, our
research involved a multiple case-study design wherein the
same unit of analysis, the supplier sustainability question-
naire, formed the basis of two case studies (Yin 2018). As
detailed in subsection 3.3. below, the questionnaires were
similarly structured (indeed, experience gained with the first
questionnaire informed the development of the second ques-
tionnaire) and fulfilled the same monitoring purposes as part

of AFC’s sustainable supply chain activities. By analysing
two cases involving a large amount of supplier response
data gathered over a timeframe of five years, we aimed to
identify meta-level potential causal factors that could lead
to new understandings for academia and practice.

3.2 Case studies: background and setting

Despite the widespread use of supplier sustainability ques-
tionnaires in practice and their central place in the canon
of SSCM tools and processes (Lee and Kashmanian 2013;
Mueller and Bessas 2017), there has been very little aca-
demic inquiry into these tools. Consequently, we explored
this topic by analysing case data on two supplier sustainabil-
ity questionnaires and assessment approaches administered
by AFC. Whilst each case concerns a different question-
naire, both questionnaires fulfilled a very similar purpose
as part of SSCM monitoring. Case A concerns the orig-
inal, internally-developed supplier sustainability question-
naire (ISQ) and Case B refers to the more recent, indus-
try-wide developed supplier self-assessment questionnaire
(SAQ) on sustainability that AFC gathered from some of
its suppliers.

3.2.1 CASE A: Internal Supplier Questionnaire (ISQ)

AFC began assessing its suppliers on sustainability in 2006.
It created a supplier questionnaire to monitor its suppli-
ers’ compliance with AFC’s sustainability requirements for
business partners. The questionnaire was piloted in 2006
and developed over the ensuing years. In 2012, after years
of manual processing, AFC began recording all supplier re-
sponses to the ISQ in a central database. Completion of the
ISQ was mandatory for those suppliers concerned (defined
as over a certain amount of turnover, high-risk, or as a mea-
sure/response to concrete suspicions of infringement) in the
timeframe under consideration (2012–2017). The ISQ was
technologically integrated into the central business part-
ner platform and the completed ISQs could be checked by
AFC’s buyers in the supplier database.

3.3 Case A: ISQ design and integration in AFC’s
processes

The ISQ was designed to cover major areas of AFC’s sus-
tainability requirements for suppliers. It is divided into five
major sustainability areas, with each area containing be-
tween two and nine questions (see Fig. 3). All questions
required a “yes” or “no” answer. The total score for each
ISQ was generated by dividing the number of correct re-
sponses (points) by the total number of questions (24). All
but one question in the ISQ, required a ‘yes’ in order to
score a point. The ISQ process had been technologically
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Fig. 3 ISQ questionnaire design
(sustainability areas & example
questions) and ISQ process
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integrated into supplier onboarding processes since 2012.
The supplier received a task as part of this process and
reminders to complete the ISQ. In certain cases, suppli-
ers were contacted regarding their responses, which led, in
some cases, to suppliers submitting updated ISQs.

3.4 CASE B: European Automotive Industry Self-
Assessment Questionnaire (SAQ):

In 2013, an Automotive Original Equipment Manufacturer
(OEM) working group for sustainability in global supply
chains was officially launched (CSR Europe 2013). Based
on their respective experiences with sustainability question-
naires, combined with their suppliers’ feedback that suppli-
ers were receiving too many individual supplier sustainabil-
ity questionnaires from OEMs, the working group created
a common Self-Assessment Questionnaire (SAQ) on sus-
tainability for suppliers, which was publicly launched in
April 2014 (CSR Europe 2014a; Drive Sustainability 2017).
The SAQ built upon the Automotive Industry Guiding Prin-
ciples to Enhance Sustainability Performance in the Supply
Chain, which was co-launched by CSR Europe and the Au-
tomotive Industry Action Group (AIAG) in March 2014
(CSR Europe 2014b).

3.5 Case B: SAQ 2.0 design and integration in AFC’s
processes

The SAQ evolved from previous experience with supplier
sustainability questionnaires and aimed to strike a balance
between detailed questions addressing core suppliers’ sus-

tainability practices without being overburdening. Thus
questions did not just ask whether a supplier had capacity,
a sustainability policy or a certified management system,
or was undertaking certain measures, but also required
evidence for these claims. To remove the processing bur-
den from participating OEMs and to ensure that supplier
data was not shared with other OEMs against a supplier’s
will, the administration was undertaken by the third-party
service provider, under the anti-trust oversight of CSR Eu-
rope. Each OEM could choose to what extent and how the
SAQ was integrated into internal procurement processes
and systems. AFC chose to participate in the SAQ sharing
platform solution. Suppliers were invited (see Fig. 4) as
part of campaigns run together with the service provider,
individually or in waves organised by AFC. A supplier was
asked to register their supply location on the platform, fill
out contact and location details, and answer the sustainabil-
ity questions. The supplier was then checked by the third-
party platform provider. Often the responsible person for
completing the SAQ had to gather information, certificates,
links and other evidence in the process of filling out the
online questionnaire3. Once completed, the supplier could
choose which OEMs to share their SAQ with. Thereafter
the SAQ was validated by the platform provider, to check
if the attached evidence supported the responses. Finally,
a percentage score was given based on the responses. To
begin with, this score could only be seen by the OEMs

3 The SAQ could be filled out, if necessary over an extended period
of time, such that responses already given could be saved to work on
later.
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Fig. 4 SAQ questionnaire de-
sign (sustainability areas &
example questions) and SAQ
process

Self-Assessment Ques�onnaire (SAQ)
Ques�on Areas & Ques�on Examples

A. Company Management (12 Ques�ons)
Ques�on example: “Does your company have a 
management person responsible for:
- Social Sustainability? 
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- Environmental Sustainability? 
If yes please provide contact details for each area”
B. Social Sustainability (& Health and Safety) 
(9 Ques�ons)
Ques�on example: “Does your site have a cer�fied 
management system in place to manage social 
issues? If yes, please upload SA 8000”

C. Business Conduct & Compliance (4 Ques�ons)
Ques�on example: “Does your company have a 
formal policy in place regarding business
conduct and compliance? (corrup�on, extor�on, 
bribery)? If yes, please upload”

D. Environmental Sustainability (7 Ques�ons)
Ques�on example: “Does this site have an 
environmental management system in place?”
Sub-ques�on: “Is the system cer�fied? If yes 
please upload”

E. Supplier Management (9 Ques�ons)
Ques�on examples: “Does your company have a 
supplier CSR/Sustainability Policy? If yes, please 
upload”
“Does your company communicate its 
CSR/Sustainability policy to its suppliers? If yes, via
what channels?”
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Fig. 5 Supplier locations’ ISQ
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with whom the supplier had chosen to share the SAQ;
the supplier only saw a coloured ‘award’ (red, amber or
green). As of early 2017 the suppliers could also see their
percentage score.

AFC began inviting a small number of supplier locations
in 2014 to test the SAQ. Increasingly, AFC began to on-
board its most critical and production-essential suppliers.
By 2017 AFC had plans to integrate the SAQ into its pro-
curement processes and systems, so that buyers could see
the SAQ results for potential and existing suppliers. The

SAQ also informed AFC’s risk management and more sup-
pliers were successively invited via strategic campaigns.

Apart from a small number of non-weighted questions
and sub-questions, each ‘mandatory’ question resulted in
an equal percentage contribution to the total score. Service
provider suppliers that were not production site locations
did not have to answer as many questions as production
locations, but still received a score out of 100%. However,
all suppliers invited to fill out the SAQ by AFC were sup-
pliers of parts and components for production (not service

K



NachhaltigkeitsManagementForum (2020) 28:127–149 135

Table 1 Averages scores by ISQ sustainability area

Average Total ISQ Score Sub-suppliers Compliance Environment Social Standards Safety & Health in workspace

89% 82% 94% 79% 96% 92%

Table 2 ISQ distribution & average scores by top 10 countries

Supplier Location
Country

No. Supplier
Locations

% of all
ISQs

Average
score %

1 Germany 12,331 52.5 86

2 Mexico 1110 4.7 92

3 Brazil 995 4.2 94

4 USA 915 3.9 90

5 Spain 811 3.5 95

6 Czech Republic 739 3.1 93

7 China 728 3.1 98

8 Italy 671 2.9 91

9 United Kingdom 527 2.2 90

10 Poland 510 2.2 93

Total Top 10 19,337 82 92

All suppliers ISQ 23,473 100 89

providers). Importantly, at no point in the timeframe under
consideration was the SAQ mandatory for suppliers. They
were strongly encouraged by the procurement department,
but by no means did all invitees register on the platform.
Furthermore, not all of those who did register completed
a SAQ and not all who completed it shared their SAQ with
AFC.

3.6 Methods: research procedure

Two members of our research team were able to interact
with AFC at different times over a timeframe from 2012 un-
til 2018. Therefore, the data collection, data extraction and
data analysis were conducted in a collaborative manner, al-
lowing the researchers to make observations over time that
supported the raw data in the form of the suppliers’ ques-
tionnaires. Both case studies were carried out by the same
researcher, who was based at the automotive focal company
throughout the research, with access to both databases and
all material required. The data informing both cases primar-
ily consists of empirical data in the form of direct supplier
questionnaire responses, as well as supporting participant
observation carried out by the researcher who was entrusted
with analysing both the questionnaire data itself as well as
the processes of data collection.

3.6.1 CASE a: ISQ data collection

AFC’s ISQ database contained over 20,000 supplier sus-
tainability responses. The dataset contains every response
recorded in the timeframe from January 2012 until Decem-
ber 2017. Each supplier location’s responses were collated

in the database. The data were extracted on a single day
in January 2018, representing a snapshot of all collected
responses up to the end of 2017. The database portrayed
each supplier location’s responses to individual questions,
grouped into sustainability areas, and also contained in-
formation on the country location. By means of a unique
identifier duplication could be ruled out.

3.6.2 CASE b: SAQ data collection

The SAQ data was administered, processed and validated
by the platform provider. Therefore, AFC’s supplier SAQ
data were extracted from the service provider’s secure plat-
form. Between 2014 and the end of 2017 there were 8093
of AFC’s supplier locations registered on the platform. The
final SAQ dataset, forming the basis of Case B, involved
5431 completed SAQ responses. The other 2662 SAQs had
not been completed and thus had no score for analysis.
A supplier could return to their SAQ and update their re-
sponses, resulting in new validation and (potentially) a new
score. Our dataset only contains the most recent score for
each location as the final score. The database contained
country location information and separated each supplier’s
response to individual questions. By means of a unique
identifier number SAQ duplication could be ruled out with
high certainty. The platform provider undertook regular data
quality checks to ensure supplier data was current.

3.6.3 Cross-case synthesis: comparison and analysis

We had the unique opportunity to access two large question-
naire datasets at a time when AFC was shifting its strategy
towards more shared supplier assessment. This window of
opportunity combined with personal access to AFC’s sys-
tems and processes meant that a thorough analysis of each
case could be undertaken. By analysing total score distri-
butions, and then further sorting response scores into sus-
tainability areas as well as filtering total scores according to
countries, we could synthesise the two cases and begin to
compare the case data. Various findings arose and by apply-
ing abductive logic we proposed a number of variables for
better explaining supplier responses to these SSCM tools.

4 Results

In the following we present the results of the two ques-
tionnaires that constitute the unit of analysis of each cases
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study. The results depict the distribution of the overall sup-
plier scores for each case, the average scores for sustain-
ability areas in the questionnaires and the countries with
the largest number of supplier locations and the average
questionnaire scores at a country level.

4.1 CASE A: Internal Sustainability Questionnaire
(ISQ)

In total there were 23,473 ISQ responses collected. If an
ISQ was resubmitted, the latest response replaced the previ-
ous entry in the database, so that all responses were unique.
9224 locations scored a perfect score (24 out of 24 possible
points), representing nearly 40% of all ISQs. Scores ranged
from 17% to 100% but the average score was 89%. Fig. 5
depicts the frequency distribution of the supplier locations’
ISQ scores per decile. It is very evident that ISQ scores be-
tween 90% and 100% were the most frequent: the majority
(64%) of all supplying locations achieved a sustainability
score in this decile. Nearly 90% of ISQ scores were in the
top three deciles. Conversely, less than two per cent of all
supplier locations had scores of less than 50%.

The ISQ was divided into 5 sustainability areas. We
analysed the average scores by sustainability area, which
ranged from average scores of 79% for Environment to
96% for Social Standards (see Table 1). These high sus-
tainability area scores are understandable considering the
average score across all ISQs (89%) and that 40% of all
ISQs collected had scores of 100%.

ISQs were collected from supplier locations from
80 countries. Half of all ISQs came from supplier locations
in Germany, wherein the average ISQ score was 86%.
Overall, 80% of ISQs came from supplier locations based
in just 10 countries. Table 2 shows that there was not much
variation in average ISQ scores across countries4: Germany
had the lowest, 86% and China the highest average score,

Fig. 6 Distribution of supplier
locations’ SAQ % scores, by
score decile
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4 The next ten countries only accounted for 11% of all ISQ responses
and had an average ISQ score of 92%, with average scores ranging
from 89% (Austria) to 94% (Slovakia, Portugal and Sweden).

98%. We now turn to the results of the second question-
naire, the industry-wide self-assessment questionnaire, that
constitutes Case B.

4.2 CASE B: Sustainability self-Assessment
Questionnaire (SAQ)

The results considered in this research are the score that
each supplier location last achieved. Only four locations
achieved a perfect score (100%), whereas 90 supplier loca-
tions submitted a SAQ but received a score of 0%. Thus,
the range of SAQ scores was from zero to 100%, with an
average score of 65%. The distribution of SAQ scores per
decile can be seen in Fig. 6.

We observe that over half of all supplier locations (58%)
in the sample achieved a SAQ score in the top three score
deciles. Conversely, 42% of all supplier locations got SAQ
scores in the lower seven deciles, with more suppliers
achieving scores between 50 and 70% and an otherwise
fairly even distribution across the score deciles zero to
50%.

The SAQ was divided into five sustainability areas. We
analysed the average scores by sustainability area across
all supplier locations, which ranged from an average score
of 52% for social sustainability to 72% for environmental
sustainability (see Table 3).

These sustainability area scores indicate that AFC’s sup-
pliers achieved higher scores in the areas of environmental
sustainability, company management and business conduct
and compliance, but only achieved mediocre scores for so-
cial sustainability and supplier sustainability management.

SAQ data was collected from supplier locations in 70 dif-
ferent countries. Germany-based supplier locations consti-
tuted over a third of all responses and the top ten sup-
plier location countries accounted for over two-thirds (72%)
of all SAQ responses in total (see Table 4). Among the
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Table 3 Average SAQ scores by sustainability area

Average Total SAQ
Score

Supplier Man-
agement

Business Conduct and
Compliance

Environmental Sustain-
ability

Social Sustainabil-
ity

Company Man-
agement

65% 54% 67% 72% 52% 70%

Table 4 SAQ distribution & average scores for top 20 countries

Supplier Loca-
tion Country

No. Supplier
Locations

% of all
SAQs

Average
score %

1 Germany 1927 35.5 62

2 Sweden 317 5.8 62

3 Mexico 268 4.9 73

4 Italy 235 4.3 61

5 Czech Republic 231 4.3 70

6 Spain 220 4.1 67

7 Poland 196 3.6 72

8 Brazil 173 3.2 65

9 United King-
dom

164 3.0 60

10 France 155 2.9 70

Total Top 10 3886 72 66

11 China 136 2.5 73

12 Hungary 124 2.3 70

13 Austria 115 2.1 69

14 United States 114 2.1 72

15 India 106 2.0 64

16 Slovakia 103 1.9 72

17 Turkey 84 1.5 68

18 Romania 75 1.4 77

19 Netherlands 66 1.2 56

20 Denmark 52 1.0 51

Total/Average
Top 20

4861 90 66.7

All Suppliers’
SAQs

5431 100 65

top ten countries, average SAQ scores ranged from 60%
(United Kingdom) to 73% in Mexico, indicating low av-
erage score variance among countries. When considering
the top 20 countries, it is interesting to see that the high-
est average score was found among suppliers in Romania
(77%), whereas the lowest average SAQ country score was
in Denmark5. In the following we discuss these results and
findings from each case, and then synthesise cross-case pat-
terns of similarity and divergence.

5 Also, unexpectedly, China and Turkey both registered country aver-
age scores of 73%; higher than the averages for all western-European
countries.

5 Discussion

The academic benefit of conducting multiple-case study re-
search lies in finding like cases, with the same unit of analy-
sis (in this case: sustainability questionnaires for suppliers).
These can either predict similar findings across multiple-
cases, resulting in ‘literal replication’, or point to like cases
that predict contrasting results but for anticipatable reasons,
so-called ‘theoretical replication’ (Yin 2018, p. 57). If either
of the results for a particular questionnaire presented above
were to be analysed alone, the question might arise, how
realistic are these results? Whilst analysing the results of
the two cases it became apparent that the meta-results dif-
fered in important ways. Although different questionnaires,
due to their similar content and purpose a meta-level com-
parison of the amassed data provided us with insights into
supplier sustainability questionnaires as a SSCM tool. Fur-
thermore, both questionnaires served as monitors of suppli-
ers’ (reported) sustainability compliance and an assessment
of supplier sustainability practices. In general, we found
cause for scepticism about how representative the ISQ re-
sults are of sustainability performance and that the SAQ is
probably a more accurate SSCM tool. In the following, we
present our cross-case synthesised findings.

5.1 Findings: distribution of average supplier scores

As presented in 4.1 and 4.2, it is worth recalling and syn-
thesising the score distributions of the two questionnaires
to make the major finding of our research clear. The SAQ
returned a visibly more diverse set of supplier responses/
scores than the ISQ. The ISQ responses resulted in very
high scores (average 89%) and accordingly a high concen-
tration of high-scores (nearly 90% of all supplier locations
responses returned scores between 70% and 100%, recall
Fig. 5). The extremely high average ISQ scores and the
corresponding lack of differentiation among suppliers’ per-
formance meant that deeper analysis of the ISQ results and
drawing meaningful conclusions were rendered superflu-
ous. The SAQ responses returned greater variation in scores.
The average score was lower (65%) with 42% of supplier
responses generating scores between zero and 70%. The
SAQ results demonstrated a somewhat top-heavy distribu-
tion of scores, with nearly half of all supplier locations
achieving scores between 70% and 90% (recall Fig. 6).
Still, due to the broader spread of scores (contrast Figs. 5
and 6), it was possible to differentiate more among sup-
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plier responses, also when considering other aspects such
as questionnaire sustainability area and country results.

5.2 Findings: sustainability area scores

Both questionnaires contained different sustainability areas,
meaning that supplier location responses could be looked at
thematically. Table 1 (Sect. 4.1.4) and Table 3 (Sect. 4.2.4)
depict the average scores drawn from the responses based
on each sustainability section in the respective question-
naires. The ISQ returned slightly less varied responses when
considering average scores by sustainability area and much
higher average area scores in total. The highest average
ISQ section scores were for social standards (96%) and the
lowest for environmental protection (79%). However, given
justifiable scepticism about ISQ results in general, we focus
on SAQ section results. SAQ sustainability section average
scores were significantly lower and ranged from 52% for so-
cial sustainability to 72% for environmental sustainability6.

The SAQ sustainability section results coincide with gen-
eral literature findings, namely that it is harder to quantify
social sustainability and harder for firms to measure and im-
prove performance in this area (Beske et al. 2014; Dubey
et al. 2017a; Fish 2015). Thus, suppliers were more likely
to achieve higher environmental sustainability scores in the
SAQ thanks to ISO 14001 certification and certified man-
agement systems etc. Unlike the ISQ, the SAQ points not
only to social sustainability as a SSCM area deserving con-
tinued attention (Hutchins and Sutherland 2008; Ferri and
Pedrini 2018) but also to sub-supplier sustainability (Fraser
et al. 2020). These findings correspond well with current
problems for practitioners around achieving transparency
in SCs (BSR and UNGC 2015; Schwarzkopf et al. 2018),
addressing SSCM risks in raw materials SCs and how to
pass on requirements beyond tier one suppliers (BSR and
UNGC 2015; Drive Sustainability 2017; Sauer and Seuring
2017; Jia et al. 2018a). The SAQ responses demonstrate
interesting and differentiated findings about supplier sus-
tainability practices.

5.3 Finding: score differences based on location

ISQ responses were gathered from supplying locations in
80 countries and SAQ responses from 70 different coun-
tries. Eight of the top ten countries were the same for
ISQ and SAQ responses. The top ten supplier locations
countries constituted over 80% of all ISQ responses and

6 Interestingly, the highest average section score for the ISQ (social
standards) was the lowest average scoring section in the SAQ (52%).
Conversely the lowest ISQ section average scores were for environ-
mental protection (79%), whereas this was the section with the highest
average scores (72%) for the SAQ.

over 70% of all SAQ responses. ISQ country results were
not diverse, due to the limited range and very high av-
erage-scores. All countries from which we analysed three
or more ISQ responses achieved an average score of over
85%. When we consider countries, for which we received
three or more SAQs, the country average SAQ scores range
from 36% to 85% indicating much more diverse responses
and corresponding sustainability performance. Our results
included an over-representation of Germany-based supplier
locations, both for the ISQ and SAQ.

ISQ results, while demonstrating generally high scores,
also demonstrated some counter-intuitive results. Supplier
locations based in OECD countries such as Germany (86%)
and the United Kingdom (90%) would normally achieve
higher average sustainability scores than those supplier lo-
cations based in countries such as China (98%) and Brazil
(94%). The country responses for countries 10–20 contin-
ued to challenge common-sense wisdom: Russia and South
Africa (92%) and India (93%) achieved higher average ISQ
sustainability scores than supplier locations based in Austria
(89%), the USA (90%) and Italy (91%). Thus, ISQ results
can be questioned as not being indicative or representative
of country sustainability practices and performance7.

SAQ responses, however, also returned country results
that were contrary to our expectations. For example: Mexico
(73%), China (73%) and Brazil (65%) achieved higher av-
erage SAQ scores than Germany (62%), Sweden (62%) and
the United Kingdom (60%)8. As described, these suppliers
had to upload evidence to support their SAQ responses,
which means that there is little basis for questioning the
accuracy of the individual location scores, and therefore
the aggregated scores. However, self-selection bias could
account for some of the unexpected higher country-score
averages. The SAQ was not mandatory for AFC’s supply-
ing locations in the timeframe under examination. Several
thousand supplying locations had registered on the plat-
form between 2014 and 2017 but did not complete or share
their SAQ with AFC. Some suppliers began to fill out the
SAQ and then stopped, possibly realising that completing
it would probably return a low score. Other suppliers, upon
realising that the SAQ was not mandatory, might not have
wanted to disclose their porous sustainability practices. One

7 For example, supplier locations based in developing countries like
Iran and Botswana (score 100%), Philippines (99%), Indonesia (98%),
Thailand (97%), Tunisia and Morocco (96%) and India (93%) paint
a high-scoring picture for these countries when looking at ISQ re-
sponses.
8 Furthermore, countries such as the United Arab Emirates (81%),
Timor-Leste (74%), Nicaragua (79%), the Philippines (85%) and In-
donesia (83%) all demonstrated perhaps unexpectedly high SAQ aver-
age scores, but the sample size for these countries was very small (one
to three supplier locations) and thus should not be considered represen-
tative for general sustainability performance in these countries.
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can similarly surmise that suppliers who were confident of
achieving higher scores would be more likely to complete
and share a SAQ. German and Swedish suppliers were pri-
oritised for various reasons by AFC. Possibly these coun-
try results are more statistically representative in general.
These supplying locations might have been more likely, due
to historic and strategic partnerships, to feel compelled to
complete and share their SAQ with their customer AFC.

The country responses showed the SAQ responses are
probably not representative of general sustainability risks
indicated by the respective social economic development
level of those countries, prominent examples being China,
Mexico, Turkey and Romania outperforming Denmark,
Germany and Sweden. With nearly 2000 data-points, the
results for German suppliers could possibly be consid-
ered representative, but all other countries (from which we
gathered less than 320 SAQs each) cannot plausibly be
considered representative of sustainability performance at
country level.

6 Conclusions, limitations and relevance for
SSCM

We began our research asking ourselves what the salient
differences are between two types of suppliers’ sustainabil-
ity self-assessment questionnaires. With access to a large
amount of data from two different types of questionnaires
(designed to fulfil the same SSCM purpose and constituting
the same type of tool), we wondered how suppliers might
respond to them, how these responses might differ, and
if so, why this might occur. We proposed that responses
to self-assessment questionnaires could be influenced by:
supplier assessment fatigue, a supplier employee’s social
desirability bias (and the supplying company’s cognitive
frame), questionnaire design and how it is embedded in
company processes, the focal company’s institutional set-
ting and potentially by country differences. We conclude
our article with major conclusions resulting from our cross-
case comparison and findings before illuminating limita-
tions to our research and making recommendations for fu-
ture research. Finally, we highlight the relevance of this
research for SSCM academics and practitioners.

6.1 Main conclusions on self-assessment
questionnaires for SSCM

In response to a demonstrated research gap and directed
by our two research questions, this research demonstrated
how such supplier sustainability self-assessment tools can
differ, both in terms of their questionnaire structure and the
institutional setting and company processes that they ne-
cessitate. It then sought to explain why supplier responses

might differ, depending on the supplier self-assessment tool.
In the following we expound on the role and importance of
questionnaire design, assessment process and institutional
setting, concluding that more diverse, realistic supplier as-
sessment tools are essential for SSCM.

6.1.1 Addressing SDB and cognitive frame: questionnaire
design & process

We found that both questionnaire design and the process
seemed to influence the responses and could potentially
limit social desirability bias and address negative cogni-
tive framing. In other disciplines much attention has been
paid to questionnaires (such as the order of questions, lead-
ing vs. open questions etc.) and their design (Bradburn
et al. 2004; Dalal and Hakel 2016; Jenkins and Dillman
2012; Tourangeau 1984). In our case studies we clearly ob-
served that the ISQ’s ‘leading questions’ (that were notice-
ably looking for one type of socially desirable response)
were overwhelmingly responded to in the expected man-
ner. Apart from one question that required a “no” answer, it
could be inferred that those filling out the ISQ were aware
that “yes” was the desired response. SSCM tools are de-
signed to assess suppliers, but those responding to such
questionnaires are still individuals, who are subject to psy-
chological tendencies such as social desirability bias. The
ISQ can thus be defined as a form of self-report.

By contrast, the SAQ can only be defined as semi-self-
report due to the validation that took place after respond-
ing. Suppliers were aware of the process and design of the
questionnaire and that their answers would be validated.
The final score, therefore, did not necessarily represent the
initial self-reported responses, as those responses that could
not be supported had to be revised. SSCM questionnaires
and other assessment tools and methods must be designed
with social desirability bias and supplier assessment fatigue
in mind. Our cases demonstrated how both questionnaire
design and assessment process can potentially reduce the
tendency to respond in a socially desirable manner. Stan-
dardising SSCM tools and enabling results sharing among
an industry can reduce the fatigue of those suppliers re-
sponding to multiple buying focal companies. Moreover,
we observed that the SAQ and the supplier results served
as the basis for dialogue between AFC and its suppliers for
further supplier development. As the SAQ could be revisited
by the supplier, it enabled continued supplier sustainability
development and potentially created a different impression
on those completing the questionnaire.
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6.1.2 Addressing supplier assessment fatigue: SSCM
processes & institutional setting

AFC (presumably like many focal companies) began their
SSCM journey by developing their own solutions to new
requirements and reacting to emerging challenges and sus-
tainability expectations. In this context, larger companies
might initially develop their own supplier sustainability as-
sessment tools. However, given overlapping supply chains,
particularly when it comes to multi-tier, globally dispersed
supplier networks (Schoeggl et al. 2016a), large tier-1 sup-
pliers probably receive numerous and similar sustainabil-
ity questionnaires from their (focal company) customers.
If not, a supplier location may wonder what the purpose
of such a questionnaire is and may not have the compe-
tencies or human resources easily available to respond to
the questionnaire9. In both cases the questionnaire may be
regarded as an annoying ‘must do’ that is essentially about
ticking boxes for compliance. If the supplier has the im-
pression that the questionnaire is a one-off matter, along
the lines of “are you ethical—please tick yes or no” (Crane
1999), then much less importance will probably be attached
to understanding the topics and making sure that policies,
process and competencies are in place to ensure more sus-
tainable practices. The responses made in the ISQ were self-
reported and only checked through manual intervention by
AFC on a case-by-case basis. While we could not gather ex-
act data from suppliers on how many self-assessments they
had undertaken for different focal companies, we generated
SSCM process findings that could point to supplier assess-
ment fatigue as an explanatory factor. A potential example
of this is the surprising number of suppliers (over 250) who
responded “yes” to an ISQ question which asked whether
involuntary labour had been used. This anomaly was dis-
covered by AFC and suppliers were confronted about their
responses. Then a so-called ad-hoc case was opened, and
suppliers received a list of measures that had to be addressed
as part of a monitored due diligence process. Suppliers ex-
plained that their response must have been a mistake. We
infer that the ISQ was possibly seen as a tick-the-box mea-
sure that was necessary to proceed with registration on the
business partner portal. If suppliers believed that no fol-
low up would occur, then they may have rushed through
the questionnaire, ticking ‘yes’ without slowing down to
understand the questions.

On the other hand, if the supplier understands the ques-
tionnaire to represent an entire industry’s sustainability ex-
pectations, and that multiple buyers could be analysing the
results of the questionnaire, the importance attached to the

9 Indeed, the researchers were confronted time and again with suppli-
ers who genuinely wondered why they ‘had’ to fill out such question-
naires and what it might be good for.

questionnaire could be much higher. By contrast, the SAQ
process may have given more of an impression of sup-
plier development, rather than a quick, one-off compliance
check. This is because once suppliers completed their SAQ,
the SAQ platform and process generates an automated cat-
alogue of recommended improvements (based on the gaps
stemming from the suppliers’ responses). This allows for
continued interaction between suppliers and focal compa-
nies across the industry, to address the gaps, risks and is-
sues identified (Foerstl et al. 2015). Whilst in some cases
suppliers reported that the SAQ was first filled out by an
administrative person in the company with little knowledge
of sustainability practices, once feedback came from buyers
regarding the low score, the responses were corrected, and
the performance improved. CSR Europe and the SAQ plat-
form service provider both confirmed that numerous SAQs
were being shared with up to five focal companies. Further-
more, conversations with individual suppliers demonstrated
that they were glad that they only had to fill out one SAQ
(compared to earlier years) and for the option to share it
with multiple buying focal companies.

We therefore conclude that SSCM tools, particularly
supplier assessments and questionnaires, must make better
use of institutional (and industry) settings, to maximise
standardisation and the perceived importance of the tool,
and thereby its potential sustainability impact. One way to
achieve this is for industry players to collaborate and coop-
erate, agreeing on common sustainability standards and the
tools to measure compliance with these standards (Mueller
and Bessas 2017). Suppliers, like focal companies, have
limited resources and more standardisation reduces their
burden while simultaneously making it clear that the tool
is to be taken seriously.

6.1.3 Differentiation in SSCM responses (sustainability
areas & country performance) desirable

Our research demonstrated that the aspects detailed above
(industry setting, assessment tool standardisation, question-
naire design and process integration) can lead to more dif-
ferentiated supplier responses. We conclude that more dif-
ferentiation among supplier sustainability responses is of
much more utility for SSCM. If all scores are the same, how
should companies make sustainability-risk based decisions,
prioritise supplier development, and select sites for more in-
depth monitoring such as sustainability audits? Companies
around the world are at very different stages when it comes
to sensitisation for sustainability and the place it may have
in their company (procurement) strategies. If the SSCM as-
sessment tools return a homogeneous response landscape,
then one must question the design of these tools and pro-
cesses surrounding them. We found that more differentia-
tion (such as in the SAQ results) allowed for meaningful
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further analysis of sub-areas of the questionnaire, direct-
ing AFC’s attention to sub-supplier management and social
sustainability as areas requiring further development. One
plausible explanation for the higher scores in some areas,
is that SAQs were resubmitted by suppliers, often after be-
ing engaged by different OEMs at different times (includ-
ing AFC), potentially regarding certain topics (for example
energy management), to improve their SAQ performance
in this area. As well as highlighting differentiated supplier
performance and responses in regard to sustainability areas,
our findings also covered thousands of suppliers in different
country settings.

Country (or regional) differences are a continuing topic
in SSCM, as their socio-economic conditions are a major
factor in supply chain networks (Beske et al. 2008; Locke
2013). However, our results showed the need for caution.
As depicted in 5.1.3, our findings could not be considered
representative for most of the countries. But this raises ques-
tions about the extent to which questionnaires are able to
generate responses that can be generalised to the country
level, and whether country-based risk factors can be trans-
ferred to individual suppliers. Both a well-run factory, with
good environmental social and environmental performance
in a developing country, as well as a supplier in a highly
developed country, barely conforming with minimal legal
requirements (or even acting in contravention of them) are
conceivable. Many focal companies have conducted country
risk analyses, so it is plausible that sustainability trainings
for suppliers in such countries partially explain the surpris-
ingly high average SAQ scores for certain countries.

The two case studies help confirm our initial propositions
that supplier sustainability questionnaire responses would
be affected by social desirability bias, questionnaire design
and process, supplier fatigue, and the focal company’s in-
stitutional setting. In addition, they help confirm that sim-
ilar questionnaires can generate very differing responses.
A self-assessment questionnaire that undergoes validation
and whose results can be shared with multiple focal compa-
nies elicited responses that (with a higher degree of proba-
bility) are more realistic. If SSCM tools generate favourable
responses, one must either conclude that the supplier loca-
tions were all very sustainable, or that the questionnaire did
not fulfil its role as a tool to accurately capture suppliers’
sustainability practices. Such a concentration of positive re-
sponses renders any analysis nearly useless, as one cannot
differentiate and determine which responses genuinely rep-
resent ‘good’ sustainability practises and which responded
in a socially desirable manner. The SAQ produced more
balanced results, that probably more accurately depicts sus-
tainability practices and provided AFC a basis for further
SSCM actions and decisions.

6.2 Limitations and recommendations for further
research

There were several limitations that potentially affected
our research, one methodological limitation and a number
relating to the questionnaire processes and the supplier
sampling. We recognise the methodological limitations of
comparing two different tools. However, various case study
research has involved comparing differing interventions
(policy, management approaches, systems and process) to
address the same problem across cases (Yin 1989, 2018;
Eisenhardt 1991; Cavaye 1996). In this vein, we argue that
the two different questionnaires are comparable, because
they were designed to fulfil the same task—monitoring
supplier conformance with sustainability requirements and
documenting their activities.

Regarding the questionnaire process, one limitation may
have been the degree of obligation on suppliers to complete
the two questionnaires. The ISQ was mandatory for suppli-
ers concerned and was an integral part of AFC’s supplier
onboarding process. The SAQ was never strictly manda-
tory in the timeframe under consideration (although the
preferred tool by 2017) and thus if suppliers refused to
complete or share the SAQ with AFC, there were no hard/
straightforward consequences. As mentioned in 5.1.3, the
SAQ responses probably reflect a degree of positive self-
selection bias, as those suppliers with better performance
were more likely to share their SAQs. However, assuming
this bias had a significant effect, it would mean that more
representative SAQ results would then on average be even
lower, with those supplier locations ‘required’ to fill out the
SAQ bringing down the average score.

A further limitation relates to the supplier country differ-
ences and potential cultural differences. A third of all SAQs
and over half of all ISQs collected came from supplier loca-
tions in Germany. Interestingly, in both cases the German
average scores were not as high as expected, particularly
compared to other countries. With over 12,000 ISQs and
nearly 2000 SAQs these country samples represented two
large datasets for Germany-based suppliers and yet the av-
erage scores were significantly different (ISQ: 86%; SAQ:
62%). Due to the unreliability about the accuracy of the ISQ
scores it would be worth focussing our attention on the
SAQ scores. Unfortunately, the next largest country sam-
ples only involved a few hundred suppliers and thus cross-
country comparisons are not fruitful. AsZamur et al. (2017)
have recently shown in their research, there is preliminary
support for their hypotheses that cultural and institutional
background can influence the perception of suppliers’ man-
agers of their customers’ sustainability requirements and
the probability that they will be motivated to comply with
them. As part of our research to manage and gather sup-
plier’s responses, it also became clear that language dif-

K



142 NachhaltigkeitsManagementForum (2020) 28:127–149

ficulties meant that some suppliers understood that “yes”
was the desired response, but not necessarily the content of
the questions. Another important, potentially limiting factor
on our results was company size. The SAQ requires for-
malised certifications (e.g. ISO 14001) and internationally
certified management systems that are complex and expen-
sive. For smaller suppliers such ‘sustainability investments’
represent a larger personnel and financial burden. Another
limitation may be the timing of our research, as the SAQ
(a tool employed by DRIVE sustainability) is finding in-
creasing usage both within AFC and across the group of
participating companies.

Finally, this research postulates probable explanations
for suppliers’ responses to an SSCM self-assessment tool.
These conclusions are based on thorough, qualitative anal-
ysis of a large number of questionnaire responses and ob-
servations of the management of the questionnaires over
a five-year period at AFC. However, the research did not
follow-up with suppliers to ask them for explanations of
their responses. Future research should focus on suppliers’
perspectives on such SSCM assessment tools in order to
make the processes and tools even more effective in terms
of improving SSCM transparency and performance.

6.3 Relevance of this research for SSCM

Our research aimed to critically examine an under-re-
searched and yet centrally, operationally important com-
ponent of established SSCM. By analysing two cases of
sustainability self-assessment questionnaires, we could
show that the setting in which such a tool is placed is
important. Companies are well advised to consider psycho-
logical and organisational behaviour aspects surrounding
the design of questionnaires before using them blindly as
instruments that should inform SSCM strategy. Standard-
ised questionnaire processes (at industry level, for example)
reduce the burden on suppliers and potentially increase the
chance of accurate results, as the supplier anticipates the
validation and importance of their responses. If supplier
sustainability assessment tools have a higher probability
of returning more realistic and differentiated responses,
then more reliable sustainability data can be generated.
This more representative supplier data can lead to more
focussed supply chain sustainability strategies and im-
proved supply chain risk management, based on real data
rather than estimations. The unexpected emergence of the
Covid-19 pandemic and the serious disruptions it caused
to global supply chains brought wider public attention to
the vulnerability and centrality of SCs to our global econ-
omy. Sustainable supply chain management can continue
to gain in significance through these recent developments
as companies and consumers try to better understand where
their products come from and how to make supply chains

more resilient. Well designed and implemented SAQs, such
as those case-studied in this research, could expand their
scope, to include further aspects to better prepare for fu-
ture pandemics and contribute to more sustainable supply
chains.

Future research on SSCM assessment could focus more
on country comparisons of sustainability performance,
changes in supplier sustainability performance over time,
cultural differences regarding sustainability disclosure,
and testing the correlations of sustainability self-assess-
ment questionnaire results with sustainability audit results.
Given the increased interest in sharing assessment data
among SC actors, research should also be directed towards
how inter-industry assessment data can be exchanged (e.g.
between the mining extraction sector, the automobile in-
dustry and the chemistry industry). Then companies can
surpass questionnaires of the ilk “Are you ethical? Please
tick yes or no” (Crane 1999).
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Appendix

Table 5 Side-by-side comparison of the two questionnaires, matched by relating sustainability area

Internal Sustainability Questionnaire (ISQ) Self-Assessment Questionnaire (SAQ)

1. Company Information A. Company Management

(Not part of ISQ—general company questions asked elsewhere) 1. Does your company have a management person responsible
for:
1a. Social Sustainability *
1b. Business Conduct & Compliance *
1c. Environmental Sustainability *
2. Does your company publish a corporate social responsibility
report/sustainability report?*
2a. Is your most recent report 3rd party assured? *
2b. Are the operations of all your company sites included in that
report?
3. Does your company have a Code of Conduct in place?*
3a. Is the Code of Conduct enforced at this site?
4. Do you organise training sessions to enhance the understand-
ing of Corporate Social Responsibility/Sustainability at your site?
4a. On which of the following topics do you organise training
sessions:
– Code of Conduct
– Social Issues
– Anti-Corruption & Ethics
– Health & Safety
– Environmental Management

5. Have employees from your site participated in external Corpo-
rate Social Responsibility/Sustainability training?
5a. Who organised the training:
– An OEM *
– The Automotive Industry Action Group *
– European Working Group on SC Sust. *
– Other

6. Does your company participate in any voluntary CSR/
sustainability initiatives? *
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Table 5 (Continued)

2 Sub-suppliers
2.1 Does your company have its own suppliers/service providers
2.2 Are there specifications for environmental protection which you apply
to your own suppliers/service providers?
2.3 Are there specifications for the terms and conditions of employment
which you apply to your own suppliers/service providers?
2.4 Are there specifications on health and safety issues which you apply to
your own suppliers/service providers?

E Supplier Management
20. Does your company have a supplier CSR/ Sustainability Pol-
icy? *
20a. Which areas are covered by this policy?
– Respect for human rights
– No forced or compulsory labour
– No human trafficking
– No child labour
– Working conditions
– Remuneration
– Non-discrimination
– Freedom of association
– Collective bargaining
– Anti-corruption and bribery
– Healthy and safety
– Environment

20b. Which supplier category is covered by your CSR/
Sustainability policy?
– Direct procurement suppliers
– Indirect procurement suppliers

21. Does your company communicate its CSR/Sustainability pol-
icy to its suppliers?
21a How is the supplier CSR/Sustainability policy communi-
cated?
– During supply meetings
– In contractual terms
– Brochures, magazines, newsletter, webpage

22. Which processes do you have in place to ensure that your
Supplier Sustainability Policy is efficiently implemented by your
suppliers? *
– Self-assessment questionnaire
– Audits conducted by the company
– Supply meetings
– Audits conducted by an external 3rd party auditor
– Other (please specify)
– None

3 Compliance with the Law
3.1 Does your company have processes and structures installed, control-
lingthe compliance with local laws? (Compliance Management Systems-
CMS-)
3.2 When will you have installed a Compliance Management System-
CMS?

C Business Conduct and Compliance
13. Does your company have a formal policy in place regard-
ing business conduct and compliance? (corruption, extortion,
bribery) *
13a. Are the following areas covered by this policy or the related
processes & procedures?
– Corruption, including extortion
– Bribery

14. Does your company have a formal policy in place regarding
Competition Law Compliance? *
14a. Does this site have a documented business conduct & ethics
management system in place? *
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Table 5 (Continued)

4 Environmental Protection
4.1 Creation and application of environmental management system
4.1.1 Have you set up a certified environmental management system?
4.1.2 If yes! Stop; If no ! following questions:
4.1.3 Is an environmental management system without certification in use?
4.1.4 Does your organisation have a contact person with responsibility for
environmental protection?
4.1.5 Do you have binding environmental guidelines/objectives and/or an
environmental policy?
4.1.6 Did you define responsibilities in respect of environmental protec-
tions of your company?
4.1.7 Does a record exist of compliance with statutory and company regu-
lations on environment protection?
4.1.8 Are your employees informed and qualified in respect of environ-
mental protection

D Environmental Sustainability
15. Does your company have a formal environmental policy,
which includes a commitment to legal compliance, continuous
measurement andcontinuous improvements in environmental per-
formance? *
15a. Are the following areas covered by this policy or the related
processes and working procedures?
– Energy consumption
– Water Usage
– Air Emissions
– Waste Management
– Restricted substances & chemical handling
– Other areas, please specifiy

15b. Does your company have annual objectives and activities
accordingly in the areas covered by your environmental policy? *
16. Does this site have an environmental management system in
place? *
16a. Is the system certified? *
If no ! 16aa. Have internal environmental audits been conducted
at this site? *
17. Do other production sites/locations have a certified environ-
mental management system? *
18. Does your facility use restricted substances or chemicals for
your production? If yes ! 18a.
18a. Does your facility have work procedures to manage the use
of restricted substances and chemicals? *
18b. Has the management system used for managing the usage of
restricted substances or chemicals been certified? *
19. Do you upload your material data to the International Mate-
rial Data System (IMDS)?

5 Social Standards
5.1 Contact Person
5.1.1 Does your organisation have a contact person that is responsible for
social standards?
5.2 Freedom of association
5.2.1 Do you grant your employees the right to form and/or join trade
unions or employee-elected representative bodies in accordance with na-
tional statutory regulations?
5.2.2 Where this right is limited by local laws, are there alternative forms
of co-determination for employees in your organisation
5.3 Discirmination
5.3.1 Do you guarantee equal opportunity and treatment—regardless of
ethnic origin, skin colour, gender, religion, nationality, sexual orienta-
tion, social origin or political views as long as these views are based on
the democratic principle and tolerance towards those who hold different
views?
5.4 Forced labour/child labour
5.4.1 Do you use forced or compulsory labour, or involuntary work per-
formed bydetainees?
5.4.2 Do you observe the minimum age in accordance with the statuatory
regulations governing employment in the country concerned?
5.5 Remuneration
5.5.1 Are the remuneration paid and benefits provided at least equivalent
to the national standard or minimum standard of the relevant national
sector?
5.6 Working hours
5.6.1 Are the working hours at least in line with the national statutory
guidelines or standards of the relevant national sector?
5.7 Employee information
5.7.1 Are your employees informed and qualified in respect of social stan-
dards?

B Social Sustainability
7. For which of the following social issues does your company
have a policy in place? *
– Respect for human rights
– No forced or compulsory labour
– No human trafficking
– No child labour
– Working conditions
– Wages & Benefits
– Non-discrimination
– Freedom of association
– Collective bargaining

8. Does your site have a certified management system in place to
manage the above mentioned social issues? *
– No, on none of the above
– Yes (please upload SA8000 Social Management System) *
– No, but have internal documented procedures and policies *

9. Have social audits/assessments been conducted at this site? *
– No
– Yes, internal audits
– Yes, external 3rd party audits *
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Table 5 (Continued)

6 Health and Safety at Work
6.1 Are health and safety duties and responsibilities clearly regulated in
your organisation?
6.2 Are hazards evaluated in your organisation, and are the resulting pro-
tective measures developed and implemented and is their effectiveness
monitored?
6.3 Are precautionary medical examinations carried out in your organisa-
tion?
6.4 Does your company have an internally organised first aid facility?
6.5 Are your employees given instruction on the hazards and protective
measures associated with their field of activity?

10. Does your company have a written health & safety policy in
place, which complies with industry, national and international
standards? *
10a. Have specific activities on health & safety been organised at
this site during the last year? *
11. Does this site have a health & safety management system in
place? *
11a. Is the system certified? *
If no! 11aa. Have internal H&S audits been conducted at this
site? *
12. Do other production sites/locations have a certified health
and safety management system? *

F Special Areas
23. Is the 3TG (tantalum, tin, gold or tungsten) necessary to the
production of your company’s products and contained in the fin-
ished product that your company manufactures or contracts to
manufacture?
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Abstract: Global focal companies are increasingly required and expected to monitor the sustainability
risks and activities in their supply chains, which has resulted in increasing supplier sustainability
audit activity and growth in the number of sustainability initiatives/associations. While common,
shared audit standards were originally conceived to reduce audit fatigue; with overlapping and
converging supply chains there could be a need for cross-recognition or standardisation of supplier
audit standards. This research aims to provide empirically grounded insight into sustainability
audit activity, audit processes and standards for suppliers and the extent to which they overlap.
Audit standards employed by eight multi-brand, voluntary sustainability initiatives/associations,
focusing on supply chain sustainability (SMETA, PSCI, ICTI, FWF, ASI, JAC, amforiBSCI and RBA)
were inductively analysed. This research compares the audit processes and standards, detecting
common audit categories, analysing points of overlap and difference. We find empirical evidence of
significant growth in supplier sustainability audit activity. We also find overlap among the standards
in terms of audit process and steps, as well as at the level of audit focus categories. Deeper analysis
reveals large differences at the granular level in terms of questions asked to assess specific topics.
We conclude that there is potential for standardisation and cross-recognition but that significant
barriers to agreement at the level of audit questions and how topics are evaluated remain. This research
provides a first empirical overview of this important tool and its application in various industries for
sustainable supply chain management.

Keywords: SSCM; supplier sustainability audits; ethical audits; sustainability alliances; industry
initiatives; supplier audit fatigue

1. Introduction

Given that the global supply chains of multinational Focal Companies (FCs) constitute over 80%
of trade worldwide [1], it is not surprising that influential FCs are increasingly held accountable for
the (lack of) sustainability in their supply chains [2–4]. A mounting body of literature has focused
on the importance of the purchasing/procurement function in FCs [5–8] and the strategic necessity
of incorporating sustainability into supply chain management (SSCM) [2,3,9–12]. Supply chain
sustainability expectations of influential global FCs have been steadily increasing [13–16]. As a
result, FCs are expected to take responsibility for improving sustainability in their supply chains [17],
by: formulating extensive sustainability requirements, analysing sustainability risks, measuring,
monitoring and improving the sustainability performance of their suppliers and communicating
about their SSCM activities [1,18–20].The most common first response by firms to such sustainability
expectations of their supply chain management (SCM) has been to formulate codes of conduct for their
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suppliers [21,22]. However, FCs are also required to determine their suppliers’ compliance with such
codes and monitor suppliers’ efforts to improve sustainability in their supply chains [6,23–28].

By 2020 there has been a proliferation of different private, voluntary, corporate sustainability
initiatives/associations [29–31] that have developed their own common audit standards.
Member companies commission supplier sustainability audits that are carried out against these
standards. Companies join such ‘strategic alliances’ [31–33] for a number of reasons, including to pool
resources, increase the scope and reach of their SCM sustainability activities, share sustainability risk
management efforts, reduce the redundancy and costs and correspondingly improve the efficiency of
such activities [30,34–38]. In the context of SSCM, such initiatives also point to the urgent need to redress
supplier assessment fatigue, and specifically audit fatigue [27,36,38–41]. Qualitative, empirical research
on the practices and activities of these private strategic alliances for supply chain sustainability are
lacking. Based on our evaluation of current SSCM developments, we surmise that the number of
supplier sustainability audits is increasing worldwide. We further propose that numerous emerging
supplier sustainability audit standards (SSAS), developed by and conducted for the FC members
of voluntary sustainability initiatives and associations (SI/As), are potentially similar, both in terms
of the audit process and the sustainability topics that they cover. Therefore, such audit standards
could potentially be mutually recognised, not just within a SI/A but among different SI/As and
thus various industries, and we can postulate about the potential of and limits to standardisation.
The objective of this research is to explore and better understand the phenomenon of SSAS, including
its prevalence. The researchers aimed to collect and generate empirical data on these audit standards
in order to qualitatively analyse and compare them, to determine potential for cross-recognition
and standardisation.

Many FCs have broad, complex supply chains that can involve many hundreds, multiple
thousands or even tens of thousands of suppliers [14,42–44], meaning that suppliers can often supply
parts or provide services to multiple industries. For example, the electronics industry increasingly
overlaps with automotive [45] but also toy and children’s entertainment industries [46]. Once suppliers
are in business with multiple FCs that are members of different SI/As, each with their own audit
standard, the chance of suppliers being audited against various, differing audit standards increases.
Given a continual growth in SSCM activities [1,17,47–49], it is likely that audit activity will continue
to proliferate and hence that more and more suppliers will be audited [50]. Furthermore, voluntary,
private industry initiatives, raw material sustainability groups, corporate strategic alliances for supply
chain sustainability (and so forth) continue to proliferate and each often employs its own sustainability
standards and audits [30,50,51]. This could plausibly lead to an emerging situation of significantly
overlapping audit activity and a new type of ‘audit fatigue’. No longer caused by the audit requirements
of individual global companies, but rather by overlapping, differing SI/A audit standards.

Thus, our research begins by exploring what different supplier sustainability audit standards
(SSAS) there are. In this paper we identify eight different SSAS, each from a different industry
initiative/sustainability association and analyse them in detail to understand what the supplier audits
entail and what aspects of sustainability they cover. We then compare the scope and processes of the
SSAS, to better understand the extent to which they overlap and what barriers there are to standardising
SSAS, thus reducing supplier assessment fatigue and competition among SI/As. This leads to our
research questions:

• RQ1: What are main audit process characteristics of supplier audits developed by multi-brand
sustainability initiatives/associations and to what extent are they similar?

• RQ2: What are the main sustainability aspects covered by SSAS developed by SI/As and to what
extent does the content of their audit standards overlap?

This research was undertaken based upon the central motivating research proposition that supplier
sustainability audit standards (SSAS) are similar both in terms of process and structure, and that
therefore, mutual recognition (not just within an industry initiative/corporate association) but also
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among SSAS should be practicable. In order to test this central proposition, we need to answer the
research questions detailed above. In the next section we begin by presenting background information
and a summary of literature on the development of audits as SSCM evaluation tools and on private
sustainability initiatives and associations. We also clarify the term supplier sustainability audit, as this
constitutes the unit of analysis for the present research. This is followed by a description of our empirical
research approach, outlining which SSAS form the basis of our analysis and how the data was collected,
compared and analysed. Thereafter we present our findings, outlining the similarities and differences
among the SSAS in our sample. Finally, we discuss the significant similarities found but also the
problematic differences at the level of the individual audit protocols/questions, depicting barriers that
need to be overcome for supplier sustainability audit standardisation to become a practicable reality.

2. Literature Review

Multi-national companies have profited from globally dispersed supply chains (SCs) for some
decades [27,52,53]. However, particularly in the last decade, sustained critical attention and increasing
stakeholder pressure have focused public attention on the negative effects FCs have had by pursuing
low-price purchasing strategies and critics underline the responsibility that FCs have to improve
the sustainability in their SCs [2,7,13,16,54–56]. The emergence of SSCM, which began as a fringe
sub-topic of supply chain management [57] can be seen as a response to this stakeholder pressure [2].
The remarkable growth and massive research activity in SSCM attest to the continued academic
significance of the topic [3,10,15,58–60], which has also become a seemingly indispensable part of
FCs’ sustainability activities [2,6,61]. Roy et al. [15] take stock of the approaching overwhelming
amount of literature on SSCM and develop a thematic landscape schematisation of SSCM research
since 2000, in which they prescribe understanding SSCM as a process that begins with adoption,
then implementation and extension, and continues with maintenance and then analyses of outcomes.
By contrast, Dubey et al. [58] put forward a schematic categorisation, dividing SSCM into six major
areas, each covering multiple SSCM aspects and activities (such as supplier codes of conduct,
audits and assessments). Companies often begin with a supplier code of conduct, in which they
stipulate their expectations of their suppliers in terms of minimal standards [22,38,62]. Thereafter,
companies increasingly begin to apply monitoring mechanisms and tools to be able to prove whether
suppliers were adhering to those stipulated standards [1,22] and as a means of sustainability risk
management [2,7,63] and supply chain governance [18,24,64]. In the following section we summarise
extant literature on supplier assessments in more detail, particularly audits, explaining our choice of
the term supplier sustainability audit, narrowing in on the phenomenon of supplier audit fatigue and
then finally the emergence of private, voluntary corporate sustainability initiatives and associations for
supply chain sustainability. This provides more context for the inductive research at hand, making the
gap in empirical understanding evident and the necessity for our research questions clearer.

2.1. Supplier Assessment for SSCM

A number of standard SSCM tools have been identified, which FCs employ to ensure
minimum standards, identify and minimise risk and improve sustainability in their supply
chains [7,18,25,31,58,62,65]. The most common, easily-implemented tool is the code of conduct
for suppliers [22,66], followed by supplier self-assessment questionnaires and then by more
resource-intensive supplier audits [1,13,67,68]. A code of conduct outlines a company’s expectations
of its suppliers’ sustainability compliance. Self-assessments and audits can be employed to verify
compliance with such codes as well as for sustainability risk management [7,63], to identify, analyse and
manage sustainability risks and activities within the FC’s supply chains. While pure self-assessment
relies on the self-reported estimation of the supplier, audits are normally commissioned by a third
party or a downstream SC actor (usually the FC) to determine the sustainability performance
of the supplier and whether the supplier conforms with environmental and social sustainability
requirements [1,20]. Because many FCs began by administering their own supplier sustainability
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assessments [40,69], many suppliers were subjected to a broad array of similar but different sustainability
audits. Before moving on to explore the issue of supplier audit fatigue and the emergence of SI/As for
SSCM, we briefly clarify the term supplier sustainability audit, which constitutes the primary focus
and unit of analysis of the present research.

Clarification of Terminology: Supplier Sustainability Audits (SSAs)

The term sustainability audits can entail the following types of audits: CSR Audit, Social Audit,
Ethical Audit, Environmental Audit, etc., as well as addressing a supplier of an FC. Although we
note the use of the term ‘ethical audit,’ including references to audits of suppliers’ sustainable
behaviour [39,46,51], we consider that term too broad and open to too much interpretation. For example,
ethical audits have been proposed as audits that evaluate a company’s latent and manifest alignment
in its operations with ethical values [70]. Hence for this research, we prefer the term supplier
sustainability audit (SSA), which makes it clear that the audits are not optional, voluntary audits
(such as SA 8000, ISO 45001 etc.) that an organisation decides to undertake itself, but rather are audits
requested, commissioned and demanded by FCs. SSAs encompass audits of the suppliers’ operations
(headquarters and/or production facilities) with the aim of evaluating the supplier’s sustainability
practices and compliance with sustainability requirement, including an assessment of both social and
environmental aspects of sustainability.

2.2. Supplier Audit Fatigue

Given the noteworthy increase in the focus on SC sustainability and companies’ general preference
for a voluntary approach to sustainability self-regulation [27,71,72], it is not surprising that there has been
a corresponding increase in audit activity, voluntarily commissioned by focal companies [1,38–40,73,74].
The multiplicity of standards and assessments that confront supplier factories can lead to “audit
fatigue” [27,38,40,41]. To gain an appreciation of the vast amount of supplier sustainability audit
activity occurring, consider that an ethical trade service provider, Sedex, reported having conducted
nearly 300,000 audits by 2018 [75]. From an FC perspective it can be a very demanding task to assess
the sustainability activities of all direct suppliers in their supply base. Thus, FCs in various different
industries join SI/As focused on SC sustainability, in order to pool resources, and implement common
supplier sustainability assessment tools and systems [31,76]. Doing so removes the double disincentive
of (1) high investment costs in sustainability activities and (2) being the ‘only’ FC with such demanding
expectations of their suppliers [37,38]. Initially such strategic alliances of companies with similar goals
led to process standardisation and efficiencies, reducing audit fatigue [38,69], so that suppliers no
longer had to respond to the same type of assessment issued by competing purchasing FCs [22,36,37,73].
SI/As not only developed and share their own common audit standard, but also share audit results or
even conduct common audit assessments i.e., [19,36,46,68,73,77,78].

2.3. Private Sustainability Initiatives and Associations for SSCM

In 2011, the OECD first released guidelines for multinational enterprises, in which they suggest
that FCs engage and encourage their suppliers to improve their sustainability performance [19,20].
Already at that time, the OECD recognised the potential for ‘conflicting requirements’ that could
overlap whereby a supplier is exposed to audits and other SSCM practices of multiple FCs [79].
The OECD guidance also encourages participation in cooperative arrangements among companies, e.g.,
in a common industry, to advance SSCM by coordinating tasks, including independent audits [12,79].
And indeed, private supply chain initiatives and associations were founded in response to pressure for
increased sustainability compliance and monitoring and to fill a gap for such coordinated services [34,80].
Furthermore, they serve as a platform for FCs to exchange good practice regarding standards,
processes, tools and approaches to sustainability in supply chain management such as sustainability
audits [30,62,65,76,79]. Fransen et al. note that the majority of activity defining “appropriate business
practices are taking place in collaboratively developed and governed CSR standards” [81]. They further
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indicate recent work done to compile a database of multi-stakeholder initiatives (for more detail,
see M.S.I. Integrity 2017 [29]) and differentiate between different varieties of international CSR standards,
private initiatives and associations, based on characteristics such as: composition between civil society,
private firms and government, geographic focus on producing countries or buyer countries and degree
of formalisation [81].

We note that there has been much focus on multi-stakeholder initiatives [29,37,38,73,82]
and that various stakeholders are sceptical of business-driven standards and initiatives [39].
Canzaniello et al. [31] analyse intra-industry multi-brand strategic alliances and note that these are
now focusing on collaborating to address supply chain sustainability risks. In a recent analysis of the
German context, Mueller and Bessas find that “companies increasingly found or join industry initiatives
(Brancheninitiativen) to achieve sustainability in supply chain management” [30]. Such initiatives
can be considered strategic alliances [32,33] that involve a formal association of companies (often
within a branch/industry) and that use their pooled knowledge and resources to develop common
tools for assessing and evaluating supplier sustainability [30,71,83], including standards for supplier
sustainability audits. Such initiatives have the potential to achieve consensus around sustainability
standards in their respective industry’s supply chains and thereby to sensitise suppliers in those
respective industries [36]. Despite a seemingly common purpose, Mueller and Bessas find multi-brand
supply chain sustainability initiatives and associations to be rather heterogeneous and to demonstrate
widely varying focuses for their activities, including a range of instruments and tools [30].

Previous research had focused in depth on one or two initiatives/associations e.g., [36,37,73,84],
normally with a specific industry focus or a high-level survey of what initiatives, associations and
standards there are (e.g., Newitt [38]). Thus, our research aims to shine light on numerous emerging
multi-brand SI/As for supply chain sustainability, to determine the current state of affairs with regard
to their audit standards and activity, and then to explore the potential for aligning/standardising such
audit standards. As Terwindt and Armstrong [50] convincingly argue, supplier sustainability audits
are very much part of the current SSCM reality that has firmly established itself. Hence the onus is on
academia to understand this phenomenon and seek to improve it. We began our exploratory research
on SSAS by identifying a wide range of examples of such multi-brand, private SI/As that represent
activities within and across multiple industries. We wanted to find illustrative examples of shared
audit standards that are being employed by private company alliances for sustainable supply chains.
The research then involved capturing the number of audits conducted over the last decade and the
audit processes entailed in these shared audits. Furthermore, we intended to create a dataset including
the structure of each audit standard (including the categories the audits address and specific content of
the audit standards and audit protocols in the form of questions). In the following section, we describe
the methods employed to identify the standards included in our sample and explain how the data was
collected and analysed.

3. Data and Methods

In this section we outline our qualitative, inductive and exploratory research methods [85–88].
This includes how the exploratory research was approached, how the sustainability initiatives and
associations (SI/As) with common sustainability audit standards for their suppliers were selected,
how the audit data from the identified SSAS was collected and finally how it was collated, analysed
and compared.

3.1. Research Approach

Our survey of the extant literature revealed no empirical insights into audit activity, neither an
analysis or comparison of audits being employed as part of SSCM, nor a discussion about the
implications of parallel audit standards. Discussing exploration as one of three purposes for qualitative
research, Yin [88] notes that explorative research fulfils a number of functions while pursuing various
research goals. These include an exploration of under-researched phenomena of interest, an account
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of how to explore the issue, as well as generating findings that may serve as the basis for more
refined research. Our research began in late 2017 with a perceived increasing number of industry
initiatives and corporate associations that have developed and aligned their own audit standards
for monitoring supplier sustainability. The initial underlying assumption motivating this research
was that if there are similar (or divergent/competing) overlapping audits, increasing in number and
frequency, being conducted by a broad range of voluntary, multi-brand SI/As, such audit standards
could be cross-recognised or eventually standardised to reduce duplication of effort and supplier
audit fatigue. Before this proposition could be addressed, the researchers needed to gain a deeper
qualitative understanding of what SI/As there are that focus on supply chain sustainability and also
employ a common audit standard, conduct audits and share the audit results amongst members. The
unit of analysis for this research is the supplier sustainability audit standard (SSAS). Initial SSAS data
(such as audit process steps, audit standard structure, sustainability categories focused on and detailed
composition down to the level of questions asked) were collected in the form of audit protocol/question
catalogues, and analysed and compared in early 2018. The research took an iterative approach to
collecting, analysing and generating data, whilst expanding the empirical sample [89].

This research employed an iterative ‘purposeful sampling’ approach [86,89], aiming to identify an
array of standards that would provide rich, empirical data from a range of industries. The initial focus
and research on the first few discovered SSAS (belonging to the SI/As: SMETA, ICTI, PSCI and FWF)
helped attune the researchers to what to search for and how to collect further data. Once data had been
collected and collated for all eight SSAS (see Table 1 below), text analysis, coding and detailed analysis
of the audit standard data began in late 2019 and continued into 2020. Finally, in 2020 the researchers
contacted various SI/As to gain access to older annual reports, ascertain missing audit number data
and for final clarification of findings.

3.2. Data Collection

The research on initiatives and associations began in late 2017. The primary exploratory criteria
for including SI/As were: publicly available audit protocols and audit process information; different
industry representation; private, voluntary organisations (not primarily multi-stakeholder); and an
audit standard that was actually being used and shared among members. Data from the following
SI/As were downloaded in early 2018: SMETA, PSCI, ICTI and FWF. The sample was then expanded
later in 2018 to include the audit protocols of: ASI, JAC, amfori BSCI and RBA. The intensive data
collation and initial analyses began in 2018. All audit standards (SSAS) included in our sample were
publicly available via the internet. The content of each audit standard/protocol was copy and pasted
or transcribed into various excel tables, in order to compile master lists and a master table, to enable
side-by-side comparison of their structure and content. Examples of the audit standard documentation
and protocols as well as the tables created to compare and contrast the data can be found in the
Supplementary Material.

Once a SSAS had been identified, initially screened for relevance and determined to be included
in the sample, the search for different SSAS continued. Once a representative standard had been
identified for a particular industry/branch focused association, no more effort was made to find further
SSAS in the same industry. Rather, the focus was on other industries to generate a sample that was
as broad as possible and hence as indicative as possible of SSAS irrespective of industry affiliation.
Consequently, this research involved a comparative analysis of the SSAS of eight identified sustainable
supply chain initiatives and associations. The SSAS that comprised our final sample can be found in
Table 1.
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Table 1. Research sample of sustainability initiatives/associations & supplier audit standards (SSAS).

Name of SI/A
(&SSAS) Acronym

(SI/A) type [31]:
Multi-brand vs. Multi-Stakeholder;
Intra-industry vs. Cross-Industry;
Horizontal vs. Vertical vs. Mixed

SSAS
Documents
Accessed/

Downloaded

Sedex (SMETA) Sedex Members’ Ethical
Trade Audit Multi-brand; Cross-industry; Mixed; July 2018

ICTI (IETP)
Interntl. Council of

Toy Industries
ICTI Ethical Toy Program

Industry Focus: Toy manufacturing;
multi-brand/multi-stakeholder;

intra-industry; Mixed
July 2018

PSCI Pharmaceutical Supply
Chain Initiative

Industry Specific: Pharmaceuticals;
Multi-brand; Intra-industry; Horizontal July 2018

FWF Fair Wear Foundation Multi-stakeholder; Intra-Industry:
Apparel; Horizontal July 2018

ASI Aluminium Stewardship
Initiative

Industry (Raw Material) Specific;
multi-brand & multi-stakeholder;

Mixed
Sept. 2018

RBA (VAP)
Responsible Business

Alliance (formerly EICC)
Validated Audit Program

Multi-brand; Formerly
intra-industry—Electronics—now
increasingly cross-industry, from
horizontal to increasingly mixed

(smelters/component processing).

July 2018

JAC Joint Audit Cooperation Multi-brand; Intra-Industry (Telecom);
Horizontal Sept. 2018

amfori BSCI Business Social
Compliance Initiative Multi-brand; cross-industry; Horizontal Nov. 2018

Appendix D.

Although 11 industry initiatives and associations were initially identified, the actual audit
protocols could only be accessed in nine cases. The final sample only includes eight SI/As because after
further investigation, it became apparent that GSCP audit standard was more of an ideal for member
companies to orient themselves toward, and not a standard that had been broadly audited against.
Also, audit numbers could not be disclosed. The chemical industry’s Together for Sustainability (TfS)
was not included in the comparison because we could not find publicly available information on
the audit questions included in their common standard. The conflict free smelter initiative (CFSI,
later expanded to become the responsible minerals initiative—RMI) was initially considered, but due
to the varying audit types, depending on supply chain role (i.e., whether the auditee is a manufacturer,
traders, or processor etc.) could not be considered as one standard and were not comparable with the
other unitary SSAS.

The data collected for this research was not intended to be used to create a complete or
comprehensive database of all multi-brand SSAS but rather to enable a comparison of SSAS from a broad
as possible range of different industries and from associations with different focuses to explore potential
differences and similarities in terms of their potential for mutual recognition and standardisation.

3.3. Data Comparison and Analysis

As described in Section 3.1 and evident in Table 1, data collection occurred in a number of
phases. This was also applied to the analysis and comparison of the SSAS data that was collected
in an exploratory and iterative manner. Once the SSAS audit process and audit composition data
could be accessed, it was downloaded. This information was converted into Excel format to enable a
disaggregation and then itemisation of individual process steps and audit questions. Once the data had
been tabularised and juxtaposed, the SSAS could be better compared. The first comparison involved a
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comparison and analysis of the audit phases and audit process steps of each SSAS. This was followed by
an analysis of each SSAS to determine the major categories that comprised the audits, to understand how
each of the audits were structured. Once this had been determined, the ensuing categorisations were
employed to compare the SSAS in a structured manner (Appendix A). With comparable categorisations
we could show the degree to which the SSAS overlapped and resembled each other at a higher level.
Further analysis involved determining the number of individual questions to be answered or checked
by the auditor on a certain topic as well as specific questions within a main category, to ascertain the
potential for cross-recognition among SSAS and perhaps standardisation. In the following section we
present our findings based on the explorative research.

4. Findings

Our exploration of various SI/As and the ensuing in-depth analyses of the audit processes and
comparison of the content of the eight identified SSAS uncovered a lot of information. Not only could
we understand and compare the standards’ audit processes, but also the sustainability categories they
focused on and the questions asked as part of such shared audits. To get a sense of how much audit
activity is occurring (and to test our initial proposition that SI/A audits are increasing) and the scope
of SI/A’s activities, we compiled data on the number of shared audits conducted yearly by each SI/A
(see Table 2).

Table 2. Annual Audits conducted by each multi-brand SSA initiative.

Sust. Initative/
Association

Total
2010–2019 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Sedex SMETA 156,697 7893 9182 10,291 12,499 14,644 14,749 16,045 19,738 25,476 26,180
ICTI - IETP 29,626 2454 3507 2550 2057 2887 2761 3756 3721 3123 2810

PSCI 984 91 83 148 270 392
FWF 1588 8 79 120 175 161 187 220 230 212 196
ASI 80 - - - - - - - - 16 64
RBA 4186 97 157 348 422 512 504 538 786 822 1007
JAC 539 21 18 35 37 37 61 68 89 89 84

amfori BSCI 124,265 0 0 35 215 9409 16,060 20,034 22,194 26,081 30,237
Total 318,972 10,488 12,958 13,394 15,420 27,665 34,338 40,744 46,906 56,089 60,970

In general, as Table 2 depicts, we observe a significant increase in audit numbers (and by inference
activity) over the previous ten years, with a total of around 10,000 audits reported in 2010, and over
60,000 audits conducted against the same respective common audit standards by 2019. Some SSAS
first began auditing in the last five years but many have been conducting audits since at least 2010.
The degrees of transparency surrounding reporting of core facts such as numbers of audits conducted
were also highly variable. Some SI/As (IETP, FWF) were highly responsive to our official requests for
information, either producing audit statistics on demand and/or directing our attention to old annual
reports, not easily found online. Other SI/As only produced audit numbers after repeated inquiry
(Sedex, PSCI, JAC, amfori BSCI). Exploring and collecting data on the actual audits conducted and
shared helped us to refine our sample; for example, it became clear that the Consumer Goods Forum’s
Global GSCP (Global Social Compliance Programme) audit standard was more of a reference or best
practice benchmark, and not a standard that was being recurrently audited against, the results of which
were shared among members.

Furthermore, all initiatives apart from the Fair Wear Foundation (who conduct their own,
intensive audits) employed the services of third-party auditors. Hence, we analysed the number,
concentration and overlap of auditing companies that were commissioned to audit suppliers according
to the corresponding SSAS. Our research shows that there is significant variance among the SSAS,
with SMETA currently working with around 60 different auditing companies (as of April 2020), whereas
the other SI/AS contracted between 4 and 13 auditing companies, as depicted in Table 3.
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Table 3. Number of auditing companies contracted to audit according to SSAS.

SMETA. IETP PSCI FWF ASI RBA JAC Amfori BSCI

60 4 12 internal auditors 13 12 4 13

The most frequently contracted auditing service provider was SGS (used by seven of the eight
SI/As) followed by Intertek and TÜV Rheinland (who both audit against five SSAS) and Bureau Veritas
Certification, ELEVATE and UL—Responsible Sourcing Inc. (each contracted by four SI/As). For a full
depiction of which SI/As worked with which audit companies, please consult Appendix B.

In the following, in Section 4.1, we detail the overlaps in the audit process prescribed by each of
the initiatives and associations. We then present the findings of our comparison of the audit protocols
in Section 4.2, wherein we identify the SSA main categories (such as “no child labour and underage
worker protection” and “working hours”) and compare their frequency, in order to determine the
level of structural overlap among the audit standards. Finally, in Section 4.3, the article focusses more
specifically on the level of audit subcategories, which entail the detailed individual audit questions
within an audit main category.

4.1. Comparison of Audit Processes for Supplier Sustainability Audit Standards

Analogue to the process of analysis applied to the data, we begin by presenting our findings
on the SSAS process. We were able to access the audit process information from eight of the SI/As
identified for this research. The majority of the SI/As published their audit process online and these
were publicly available. The ICTI Ethical Toy Program (IETP) provided detailed responses to our
request for information on common audit process, pointing out that the process differs depending on
whether an audit is announced or not. Five common main audit stages were identified: 1. Pre-Audit
Planning, 2. Audit Preparation, 3. Audit Execution, 4. Audit Report & Corrective Action Plan (CAP)
and 5. Follow-Up, Audit Closure. Stage 3. ‘Audit Execution’ was the most extensive stage across
all SSAS analysed and we identified six audit steps within this phase that were nearly covered by
all standards (see stages 3.1–3.6 in Table 4). The SSAS covered in our research demonstrated a high
degree of homogeneity, as evident in the small number of exceptions where there was not 100% overlap
among the SSAS in Table 4.

Table 4. Audit process phase-overlap among SSAS.

Identified
Audit Process Stages/Steps:

Found in How
Many SSAS: SMETA IETP PSCI FWF ASI RBA JAC Amfori BSCI

1. Pre-Audit Planning 7 x # x x x # _ x
2. Audit Preparation 8 x x x # x x x x
3. Audit Execution 8 x x x x x x x x
3.1 Opening Meeting 8 0 0 0 0 0 0 0 0

3.2 Site Tour 8 0 0 0 0 0 0 0 0

3.3 Interviews 8 0 0 0 0 0 0 0 0

3.4 Document Review 8 0 0 0 0 0 0 0 0

3.5 Pre-Closing Meeting 7 0 0 0 0 0 0 _ 0

3.6 Closing Meeting 8 0 0 0 0 0 0 0 0

4. Audit Report & CAP 8 x x x x x x x x
5. Follow-Up, Audit Closure 8 x x x x # x x x

x = phase covered by SSAS; 0= step covered by SSAS; # = phase briefly mentioned; _ = not covered.

These findings address our first research question, as they clearly demonstrate that, in terms of
audit process phases and steps (prescribed and carried out in thousands of audits around the world)
for various industries, the SSAS do overlap to a large extent.
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4.2. Common Audit Main Categories among Supplier Sustainability Audit Standards

By extracting the written structures and indexes of the SSAs and collating and juxtaposing
them, we found a high level of overlap among the eight SSAS analysed. Thirteen main, common
sustainability categories were identified, as displayed in Table 5 below. Of the 13 main categories
identified, seven categories were found in all SSAS (marked bold in the table), including: 2. Freely
chosen employment, 3. Child labour and protection of underage workers, 4. Fair remuneration,
5. Working hours, 6. No discrimination, 8. Freedom of association and 11. Facility safety systems.
Six further main categories were identified that were identified in at least three quarters of the SSAS,
but not all. The second column (Count) in Table 5 tallies the number of initiatives/associations that
included these categories in their audit standard. The data revealed that, similar to audit processes
(refer to Section 4.1 above), the SSAS we analysed demonstrated a high degree of overlap, in terms of
their structure, main categories and overarching content.

Table 5. Main sustainability categories identified and extent of coverage in SSAs.

Identified
Main Categories:

Frequency
Count of

Categories:
SMETA IETP PSCI FWF ASI RBA JAC Amfori BSCI

1. Management Systems 7 x – x x x x x x
2. Freely Chosen Employment 8 x x x x x x x x
3. Child Labour & Young workers 8 x x x x x X x X
4. Fair Remuneration 8 x x x x x x x x
5. Working Hours 8 x x x x # x x x
6. No Discrimination 8 x x x X x X x X
7. Business Ethics 7 # # x – # X X X
8. Freedom of Association 8 x x x X X X x X
9. Discipline, Discrimination Grievances 7 x x X # x # x
10. Fire & Emergency 6 x x x – x x x
11. Facility Safety Systems 8 x x x x X X x x
12. Environment 7 x x x x X x X
13. Employment Practices 6 X x – x x x X

Category in Bold = covered by all standards. X = SSAS covered topic in detail; x = SSAS includes category; # = SSAS
briefly mentions category; – = SSAS only covers similar/neighbouring topic; [Empty] = Category not covered
by SSAS.

However, upon closer inspection, it became clear that some SSAS covered certain main topics
in great detail (i.e., with ten or more audit questions solely addressing the specific sustainability
issue) and their audit protocols contained many questions to evaluate a supplier’s conformance and
activity within this category. Other SSAS explicitly mentioned the category as an area of focus but
only documented a few questions to be asked about the issue. A few SSAS either did not cover the
topic at all or only mentioned neighbouring topics. The extent of coverage is indicated by the symbols
in each cell in Table 5 (please refer to the legend). Once we had collated the audit protocols/audits
structures and juxtaposed them for clearer comparison, it became apparent that the SSAS covered the
categories to differing degrees. The findings presented here in Section 4.2 provide an answer to our
second research question (“What are the main sustainability aspects covered by SSAS and to what
extent does the content of their audit standards overlap?”) by identifying 13 common audit focus
categories and confirming that there appears to be a lot of overlap, at least at the structural level of the
standards. While the exploratory findings at this aggregated level of comparison are a good indication
of audit standard similarity, they certainly do not provide enough information to confirm or refute our
initial research proposition, that SSAS could be cross-recognised or potentially standardised.

4.3. Analysis of Sub-Categories among Supplier Sustainability Audit Standards (SSAS)

The preceding sections demonstrated the structural overlaps at the level of sustainability categories
identified across most or all SSAS. But how much overlap was there at the detailed level of individual
questions, asked as part of each SSAS? Compiling manageable tables from multiple-hundred-page
audit protocols was a challenge for this research. In order to present the findings on the limits to
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the overlaps, a much more granular level of detail is required. We selected two common audit main
categories (identified in Section 4.2) that feature in all eight SSAS, and compared audit focus areas
at the sub-category level (within the category) to demonstrate overlap and differences among the
sampled audit standards at a finer level. A more detailed impression of the granular differences and
similarities can be gained by consulting the Supplementary Material. We demonstrate findings from
two main categories that were found to be included in all SSAS, namely ‘working hours’ and ‘child
labour and young workers’. Due to considerations of article length, a further detailed analysis of the
main category, ‘fire and emergency’ (included in six of the nine SSAS), can be found in Appendix C.

4.3.1. Comparison of Findings for Audit Standard Category: Child Labour and Young Workers

Child labour is one of the most prominent and publicly decried social sustainability/human rights
issues [90], hence, unsurprisingly, this main category was covered by all SSAS in our sample. A closer
look at the number of questions that each audit standard contained on the issue, however, revealed a
much more differentiated picture. We found that three quarters of the SSAS analysed had 10 or less
audit questions covering the issue of child labour/young workers as tallied in the third column of
Table 6. On the other hand, the audit standard employed by amfori BSCI contained more questions
(over 80) within the child labour and young workers category than all other standards combined.

Table 6. Number of audit questions on child labour & underage workers per SSAS.

Audit Main Category: Child Labour & Young Workers

SSAS Section(s) and reference within respective SSAS: Nr. of Questions in SSAS

SMETA 4. Child Labour Shall Not Be Used (p. 31–32) 5

IETP Section 3: Employment Practices (p. 3–5);
Section 4: Special Protections (p. 6) 7

PSCI Labor (pp. 11–14) 3

FWF Labour standards—No exploitation of child labour
(A6: p. 55–56, B4: 68–69, C6: 86, D2: 93) 10

ASI C. Social—10. Labour Rights (p. 16f) 4

RBA A. Labor—A2) Young Workers (pp. 14–21) 23

JAC A—Labour Requirements—2. Child Labour (p. 3f) 4

Amfori BSCI 2.8. Perf. Area 8: No Child Labour (p. 142–147)
2.9. Perf. Area 9: Special Protection for Young Workers (pp. 148–152) 86

Not only did we discover quantitative variance in the focus of the audits (represented by the
number of questions dedicated to a certain main category or sub-category), we also discovered
significant variance in the wording of the audit headings and questions. In the examples evident
in Table 7 it becomes clear that a range of policies are being focused on by the audits and that
different audit standards can ask different questions. Some SSAS want to confirm that no child labour
occurs at the supplier site, while others deal with the contextual complexities that accompany the
phenomenon of child labour (e.g., prevalence of migratory workers, lack of education opportunities,
need to supplement family income, etc.). Differing age limits and cut-offs are named and some SSAS
include the neighbouring topic of young workers, whereas others solely focus on child labour.
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Table 7. Extracts from SSAS documentation, example questions on Child Labour policies.

Audit Main Category: Child Labour and Young Workers
Sub-Category Focus: Child Labour and Young Workers Policies & Checks

SSAS/Nr. of
Questions in

Category
Sub-Category: Example Question(s) from Audit Documentation:

SMETA/
5 Questions on
Child Labour &
Young Workers

General: 4. Child
Labour Shall not be

used

“Policy: No Child Labour Employed
Check: 4.A Legal age of employment? 4.B Age of youngest worker found? 4.C Children
present but not working? 4.D % under 18’s at site (of total workers)? 4.E. Workers under
18 subject to hazardous materials?”

IETP/
7 Questions on
Child Labour &
Young Worker

3.1 Policy;
3.3 Underage

workers;
4.1 Young Workers

“Policy: Does the factory have a written minimum working age policy in line with legal
and IETP requirements?
Are the contents of the policy made available and effectively communicated to all workers?
Checks:
3.3. Are underage workers prohibited in the factory?
Does the factory have no cases of historical underage workers?
4.1. If young workers are present, are they working on allowable assignments, as specified
by legal and IETP requirements? Does the factory keep a list of appropriate assignments
for young workers?”

PSCI/
3 Questions on
Child Labour &
Young Workers

Labour Policy;
Child Labor and
Young Workers

“Policy: Does the facility have a policy (or statement of commitment) regarding labor
practices? Labor policy: Does the policy cover: . . . Prohibition of child labor, . . . etc., Please
provide a link to the policy on your web site, or alternatively attach a copy of the policy.
Checks: Does the facility ensure that no child labor takes place in their operations? Please
list the documents reviewed. Does the facility ensure that workers under age 18 are not
involved in hazardous or strenuous or physically demanding work?”

FWF/
10 Questions on
Child Labour &
Young Workers

Labour Standards
(Sub-Sections: A6,
B4, C6, D2)—no
exploitation of

child labour

“Policy: What is the employment practice and policy of the enterprise regarding age?
Since when is this policy in place
What is the practice and policy regarding hazardous work (which is not allowed under the
age of 18)?
Check: How does management check the age of applicants? Is proof of age document kept
in the records? Does the management allow juvenile workers (16 to 18 years) the
opportunity to apply for a position in the factory? If yes, are there any schemes available
to support such workers?
In case child labour is found: (1) How many children are found working in the factory?
(2) Do they work in specific departments? Are their wages lower than adult workers
working in the same department? What document proving your age do you submit when
applying for a job in this factory?
Have you seen child labour in any other section of this industry? E.g., in the
subcontracted jobs?
C6. Labour standards—No exploitation of child labour
In case child labour is found, check whether children are working in specific departments
or/and are paid lower than adult workers hired for the same job?
D2. Labour standards—No exploitation of child labour
Are apparently young workers present? Do you get the impression that some workers are
fleeing or kept out of sight? If so, find out why this has happened.”

ASI/
4 Questions on
Child Labour &
Young Workers

Sub-section 10.2:
Child Labour

No Policy Question;
“Check: The Entity shall neither use nor support the use of Child Labour as defined in ILO
Conventions C138 and C182, and shall comply with related national and international law:
A basic minimum working age of 15 years. Not engaging in or supporting Hazardous
Child Labour.
Not engaging in or supporting Worst Forms of Child Labour.”

RBA/
23 Questions on
Child Labour &
Young Workers

A2 Sub-section
Young Workers

“Policy: A2.1-Workers are not below minimum age.
Checks: Records: (a) Personnel file sample shows all workers are above minimum age or
above company policy minimum age (whichever is greater). The worker roster shows all
workers are above minimum age or above company policy minimum age (whichever is
greater). Auditors need to ensure that sample covers all types of workers/employees.
Policy: A2.2-An adequate and effective policy and process is established to ensure that
workers below the legal minimum working age are not hired either directly or indirectly
via labor agencies/contractors.
Checks: There is a reliable ID verification system to control the workers’ access into the
facility. Auditee does not refuse the worker’s job application after the “child” worker’s age
meets legal requirements. Underage assistance:
There is a procedure to assist underage children found working for the Auditee that is
designed to provide for the welfare of the child. Inspect and cross-reference to verify the
validity at least two types of official ID *. Reliable ID verification system to control the
workers’ access into the facility e.g., finger printing or ID card with owner’s photograph to
prevent under-age workers entering the facility by using another person’s ID. ID types for
verification and cross-reference.”
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Table 7. Cont.

Audit Main Category: Child Labour and Young Workers
Sub-Category Focus: Child Labour and Young Workers Policies & Checks

SSAS/Nr. of
Questions in

Category
Sub-Category: Example Question(s) from Audit Documentation:

JAC/
4 Questions on
Child Labour &
Young Workers

Sub-section A2.:
Child Labour

“Policy: Child Labour (1) is strictly prohibited. No person is employed who is below the
legal minimum age for employment.
Check: Where no local legislation exists to define the minimum legal age, no person is
employed below the minimum age which is the age of completion of compulsory
schooling, or not less than 15 years (or not less than 14 years, in countries where
educational facilities are insufficiently developed) in accordance with
international conventions.
Policy: Children under the age of 18 shall not be employed for any hazardous work or
work that is inconsistent with their individual development.
Check: Where no local law exists to define working hours and working conditions for
children under the age of 18, the Supplier should not employ them for work that is
hazardous, unsafe or unhealthy such as among others: work with dangerous machinery,
equipment and tools, or work which involves the manual handling or transport of heavy
loads, work in an unhealthy environment that may, for example, expose children to
hazardous substances, agents or processes, or to temperatures, noise levels or vibrations
damaging to their health”

Amfori BSCI/
86 Questions on
Child Labour &
Young Workers

2.8 No Child
Labour & 2.9

Special Protection
for Young Workers

“8.1 Policy: Auditee does not engage in illegal child labour directly or indirectly. If child
labour is found during the audit, immediate actions (defined in SSAS) shall be taken by
the auditor at that very moment.
Check: The auditee has taken the necessary measures to:
- Understand what child labour is, building the awareness of supervisors and recruitment
staff. - Identify likelihood of child labour in its industry or region (some industries have a
higher risk of child labour than others). - Not engage child labour indirectly (e.g., using
recruitment agencies, allowing migrant/seasonal workers to use their own children to
support them at work). The auditee keeps accurate records of: - Migrant and/or seasonal
workers’ children’s names, ages, school schedules and information on their schools.
- Age and identity cards of workers engaged via recruitment agencies. - Agencies’
recruitment procedures to avoid engagement of children or illegal workers (among others).
- The auditee keeps contact details of the stakeholder(s) to be involved in the solution of
child labour cases
8.3 Policy: The auditee has adequate policies and procedures in writing toward protecting
children from any kind of exploitation.
Check: If procedure outlines: Necessary steps to ensure children are protected from
exploitation; How to deal with the case of child labour in the most responsible and
humane way. Business based in a region where family poverty driving force behind child
labour? Any child labour programme or projects run in the area by government, NGOs or
others? Any trade union which could provide support in cases of child labour? Any
educational or vocational training facility nearby or in the regional vicinity? Are there
available contact details and/or schedules? Can the education or social welfare authorities
provide assistance? Is there financial compensation available for children to stop working
so they can go to school?”

* Please refer to References Section for a full list of links to audit standard materials.

4.3.2. Comparison of Results for Audit Standard Main Category Working Hours

Working hours can be seen as an indicator of the general working conditions at a worksite and
excessive working hours can potentially be a quantitative indicator for more complex sustainability
issues [13,91]. Thus, as with the main category “Child Labour” above, we found that all SSAS addressed
this topic. However, the distribution of focus was equally split into three SSAS groups: audit standards
with a minor focus on the issue (six or less questions on the issue), SSAS with a moderate focus
(between 10 and 20 audit questions) and SSAS that focused in detail on the category, containing over
20 questions to assess the topic (see Table 8 for more details). As detailed in the case of Child Labour
(Section 4.3.1 above), we again find that the RBA and amfori BSCI standards are the most exhaustive in
terms of questions focused on working hours, but that the Fair Wear Association also had a significant
of focus on this topic within their standard.
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Table 8. Number of audit questions on working hours per SSAS.

Audit Main Category: Working Hours

SSAS Section(s) and Reference within Respective SSAS: # Questions

SMETA 6: Working Hours are not Excessive (pp. 37–41) 15

IETP Section 5: Working Hours (pp. 7–10)
Section 8: Forced & Prison Labor (pp. 17–19) 13

PSCI Labour (pp. 11–14) 3

FWF Labour standards—No excessive working hours (A6 p. 59f, B4: 73, C6: 89, D2: 93) 21

ASI C. Social—10.8 Working Time (p. 16f) 1

RBA A. Labour—A3) Working Hours (pp. 22–29) 32

JAC A—Labour Requirements – 4. Working Hours (p. 4) 6

Amfori BSCI 2.6. Performance Area 6: Decent Working Hours (pp. 114–118) 30

A closer, comparative look at the detailed questions on working hours revealed interesting
findings. There is much focus on maximum work allowed in a week/average workload over a defined
period (month/year), with nearly all audit standards explicitly referring to a 48-h or maximally accepted
60-h working week. However, only five of the SSAS analysed appeared to require auditors to check if
and how working hours were being recorded, measured and collected. In Table 9 we present the SSAS’
questions used to determine how suppliers deal with the issue of excessive working hours, overtime
and breaks, including what methods are used to track time worked.

A close reading of the detailed depictions of individual audit questions and checks as stipulated
by all SSAS in our comparison demonstrates a significant range of approaches both in terms of depth
and breadth. After this presentation of the findings across all eight SSAS and the two exemplary
in-depth comparisons of how sub-topics were dealt with in the eight SSAS, we now turn to a discussion
of these findings. We discuss how they relate to both our research questions and the guiding research
proposition and what implications these findings might have for practice and academia.

Table 9. Extracts from SSAS documentation, example questions on Working Hours.

Main Category: Working Hours;
Sub-Category Focus: Recording/Documenting Excessive Working Hours

SSAS/Nr. of
Questions in

Category:
Sub-Category: Example Question(s) from Audit Documentation:

SMETA/
15 Questions

6: Working
Hours are not

Excessive
(p. 37–41);

Working hours’
analysis

“Systems & Processes to determine working hours are not excessive:
A. What timekeeping systems are used: time card etc.? B. Is sample size same as in wages
section? . . . F: Are workers provided with at least 1 day off in every 7-day-period, or 2 in
14-day-period: (Please select applicable: 1 in 7 days, 2 in 14 days, No; Is this allowed by local
law?; Maximum no. of days worked without a day off (in sample). Overtime Hours worked: I:
Actual overtime hours worked in sample (State per day/week/month): Highest OT hours: __? J:
Combined hours (standard/contracted plus= total 60) found?”

ICTI/
15 Questions

Section 5:
Working Hours

(p. 7–10)

“5.2 Documentation: Are all hours worked documented? Are all hours worked documented?
Are all hours worked documented? Are workers aware of, and able to verify, their working
hours in their time records?
5.3 Working Hours: Are maximum weekly working hours within IETP requirements?
5.4 Breaks: Are workers aware of, and able to verify, their working hours in their time records?”

PSCI/
3 Questions Section: Labour

“Does the total number of weekly working hours (including overtime) per employee not exceed
60 h (as required per ILO standard on maximum working time of 60 h per week) or less if
defined so by local law?”
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Table 9. Cont.

Main Category: Working Hours;
Sub-Category Focus: Recording/Documenting Excessive Working Hours

SSAS/Nr. of
Questions in

Category:
Sub-Category: Example Question(s) from Audit Documentation:

FWF/
21 Questions

Labour
standards—No

excessive
working hours
(A6 p. 59f, B4:

73, C6: 89,
D2: 93)

“A6. Labour standards – No excessive working hours:
What are the normal working hours, normal working week, for men and women? Management
asked to explain the enterprise’s overtime policy. Specific questions: What are the usual low and
high season periods? How were they over the last year? How often does overtime occur?
Which workers work overtime? What are the causes of overtime work; can the FWF member
enterprise help to reduce overtime? Is this documented? Is there a documented working time
register? B6. Labour Standards:
What are the normal working hours, normal working week, holidays? Is this documented?
What are the usual low and high season periods? How were they over the last year?
How much overtime has the interviewee recently made. Try to get a picture as precise as
possible, so that the records inspector can crosscheck it. Check for possible gender
discrimination if overtime premium payments are paid. Who allocates overtime shifts?
Do piece-rate workers make overtime because otherwise they cannot reach their production
targets? Is there gender discrimination in the type of payment system—for example are most
women on piece work while men are more likely to be able to earn premium rates for overtime?”

ASI/
1 Question

10.8 Working
Time

“The Entity shall comply with Applicable Law and industry standards on Working Time
(including Overtime working hours), public holidays and paid annual leave.”

RBA/
32 Questions

A. Labor – A3)
Working Hours

(p. 22–29)

“A3.1 Hours worked in a workweek over the last 12 months does not exceed 60 h.
Check Records: (a) Mandatory sample size of individual time records as well as summary
reports, show the number of hours worked - including overtime - per worker per week should
not exceed 60 h.
A3.3 Adequate and effective policy and system/procedures are established to determine,
communicate, record, manage and control working hours including overtime, including reliable
and detailed records of workers’ regular and overtime working hours. Check Policy:
(a) Adequate and effective working hours/days off policies and procedures are in place to
(i) Accurately determine (ii) Record (iii) Manage (iv) Control working hours including overtime
and days off.
(b) If non-conformance is detected, documented corrective action should be implemented and
progress against the corrective action documented. Additional Records Checks:
(a) Review the company’s time records and system for recording time worked to determine that
time is recorded accurately and completely. Additionally check: (b) All workers have a time
record. (c) Each time record is accurate and can be cross-referenced with leave records,
production records, maintenance, procurement or other relevant records. (d) Regular working
time and overtime recording. (e) Adequate detail to allow for daily, weekly and monthly
working time and overtime analysis.
Recording devices: Time Recording Devices are present and all are in working order.”

JAC/
6 Questions

4. Working
Hours

“The Supplier shall ensure that normal working hours and overtime of individual employees do
not exceed the maximum of limits set by local law.
Where no local law defines a working week/overtime, Supplier expected to adopt the following:
(a) a normal working week in line with ILO Convention in respect of applying the principle of
the 8-h day or of the 48-h week and (b) overtime in line with limits as specified in SA8000:
(i) in respect of 12 h overtime per week and (ii) in respect of one day off following every six
consecutive working days.”

amfori BSCI/
30 Questions

6. Decent
Working Hours

“6.1 Is there satisfactory evidence that the auditee does not require more than 48 regular working
hours per week, without prejudice to the exceptions recognised by the ILO? Are workers aware
of the regular working hours and possible exceptions? Are exceptions documented and made
available? 6.2—Is there satisfactory evidence that the auditee request of overtime is in line with
the requirements of the amfori BSCI Code of Conduct? 6.3—Is there satisfactory evidence that
the auditee grants workers the right to resting breaks in every working day?
6.4—Is there satisfactory evidence that the auditee grants workers the right to at least one day
off every seven days?”

5. Discussion

We began our research with the general observation and underlying hypothesis that supplier
sustainability audits are increasing in number and scope worldwide. We noted that multi-brand,
voluntary sustainability initiatives/associations (SI/As) have created their own audit standards and
proposed that these audit standards are probably similar and therefore that the standardisation of
such SSAS may be a possibility. In the following we begin with a discussion of our findings and how
these findings relate to our assumptions, propositions and helped us to answer our research questions.
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Thereafter we point out the limitations of this research and make suggestions for further research
before concluding the section by highlighting the relevance and implications for practice.

5.1. Discussion of Exploratory Findings

Our exploratory research of hundreds of pages of audit standards and protocols and numerous
SI/A annual reports understandably generated an enormous amount of data. To make sense of the key
findings we can categorise them into five discussion points: (Section 5.1.1) increasing audit activity;
(Section 5.1.2) very similar audit processes; (Section 5.1.3) broad landscape of auditing companies;
(Section 5.1.4) audit category overlap; (Section 5.1.5) divergent audit detailed content.

5.1.1. Increasing (SI/A) Audit Activity

Our findings, depicted in Table 2, certainly agreed with our assumption that supplier sustainability
audits (carried out for SI/As) are increasing. We discovered an apparent proliferation of audit activity
happening within and across various industries, conducted by both-stakeholder driven initiatives
(such as FWF) and multi-brand associations (the majority of our sample), some with a longer history
(such as the toy industry and BSCI) and others much more recently (e.g.: ASI, PSCI). Larger organisations
like amfori BSCI and Sedex have conducted over 100,000 supplier sustainability audits each in the
last decade. The other SI/As together accounted for around 38,000 audits in the same time frame.
Our data denotes a growth in over 50,000 more audits per year in 2019, compared to the baseline
in 2010. This represents a remarkable 481% growth in audit activity from 2010 to 2019 among the
initiatives/associations included in this research. In surveying the SSCM literature we did not discover
empirical research or data that gave a clear indication of actual supplier sustainability assessment
activity; thus, these findings contribute to addressing such a gap. Many SI/As indicate that a desire to
reduce redundant activity, improve efficiencies and reduce supplier audit fatigue were the reasons
for coming together as an industry or association. However, given that only the eight SSAS that we
explored were applied in the form of over 60,000 audits in 2019, we can only hope that these audits do
not involve double auditing of suppliers according to different (competing) SSAS. Also given the trend
that we have captured over the last ten years, we see support for the move toward standardisation, so
that if audit activity continues to grow at such a pace, suppliers will be held up to the same standards.

5.1.2. Audit Process Similarity

Our first research question pertained to the main audit process characteristics and the extent to
which these might overlap. Our comparative research and analysis of the standards found that SSAS
processes are very similar. Recalling the findings in Table 4, our exploratory research revealed that eight
SSAS have established nearly identical audit processes. Nearly all SSAS had the same wording when it
came to audit phases and there was also a high degree of overlap when it came to the sub-phase audit
steps for carrying out the audit execution itself. Common sense reassures us that most audits would
need to be prepared, conducted and followed up, which is what the identified common phases conform
to and such audit steps are probably neither specific to supplier audits nor sustainability audits. Hence,
it is conceivable and possible that such SSA could be standardised, at least from a process perspective.

5.1.3. Audit Company Landscape

All SI/As included in our research, apart from FWF, do not conduct the audits themselves and thus
hire external auditing companies to audit suppliers against their standards. We found some significant
overlap among the initiatives/associations in terms of the auditing companies whom they partner with
(recall Table 3, see Appendix C for greater detail). There was particular convergence on the companies
Intertek, TÜV Rheinland, Bureau Veritas Certification, ELEVATE and UL—Responsible Sourcing Inc,
who were contracted by at least half of the SI/As surveyed. In terms of our research proposition and
questions, we argue that—from the perspective of the service providers—the potential for alignment
and standardisation is demonstrated by globally distributed and different auditing companies carrying
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out audits against the standards. Thus, assuming alignment among different initiatives, in terms of the
focus of audits, the questions to be asked and the length of the audits necessary, we see the potential
for standardisation.

5.1.4. Audit Standard Categories

As demonstrated in Table 5, our analysis of the eight available supplier sustainability audit
protocols and documents revealed 13 main sustainability categories that were found in all, or the
majority, of the SSAS. This clearly demonstrates that, at the structural level of the audit, the SSAS have
a high degree of thematic overlap, which has been pointed out in the literature (see for example: 81 for
a summary of proliferation of private, voluntary supply chain standards). Despite the organisational,
industry, size and temporal differences among the SI/As included in our research, we found that the
SSAS were focussing on remarkably similar topics at a higher level. We surmise that this sample
probably reflects the spectrum of sustainability challenges and risks in global value chains [59]. It also
points to a degree of convergence and emerging consensus on what constitute important sustainability
risks, that need to be monitored and managed at supplier locations [63]. This discovered SSAS overlap
gives the impression that our initial proposition, that SSAS are similar and could be standardised,
is plausible. Had our analysis and comparison stopped at this level of analysis, we could infer that
there is a lot of potential for standardisation and cross-recognition of each other’s standards, as all
standards were dealing with the same aspects of sustainability.

5.1.5. Audit Standard Detailed Content

As depicted in Table 5, different audit standards covered different categories to varying degrees
of detail. This research is not evaluating which standards are better, or arguing that more questions
are necessarily a sign of quality, but rather highlighting the detailed differences between standards.
While the main categories demonstrate much intersection, there were also specialist categories,
such as responsible raw material sourcing, that were more pertinent to certain associations/industry
initiatives (e.g., RBA, ASI). Due to constraints of length and complexity, it was not possible to
compare every sub-topic and outlying question that was possibly present in only one SSAS. Hence this
research is intended to be exemplary, rather than exhaustive; providing an exploratory insight into
potential convergence among audit standards. Other SSAS were initially conceived as a tool for social
sustainability monitoring (not environmental) and thus did not cover the ecological category in as much
detail/at all. We surmise that this broad sustainability category alignment among the SSAS potentially
reflects iterative processes that occurred within each initiative/association. When considering the
potential for standard alignment (as currently being undertaken by the Sustainable Supply Chain
Initiative—SSCI) it would be necessary to find broad agreement first among members in such
multi-brand/multi-stakeholder associations, as member would presumably not agree to implement
a shared audit standard that was considered inadequate or insufficient, compared to the standard
they are currently used to applying. Standardisation should not cause a race to the bottom or force
agreement on the lowest common denominator. Once such private/voluntary organisations agree to
adopt a global, inter-operative standard, only then could the difficult process of alignment on the
details begin.

5.1.6. Potential/Limitations of Audit Standardisation

Our more detailed analysis of the content of the audit categories revealed wide divergence in terms
of the number of questions on sustainability aspects within that category, differentiated sub-categories,
as well as much variance in the number and type of questions that are posed to the supplier. There are
no doubt plausible explanations for why one initiative/association thought that category ‘XYZ’ could
be adequately evaluated with three questions, whereas another initiative determined 40 questions
to deal with the topic. Moreover, as critical literature has repeatedly pointed out, having many
well-formulated questions, excellent audit statistics and documentation does not necessarily reflect
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audit quality, let alone guarantee effectiveness [50,72,83,92,93]. Nonetheless, this divergence in audit
questions poses an array of fundamental challenges to our major proposition of standardising such
SSAS to reduce inter-industry audit fatigue. In order for audits to be able to be mutually recognised or
standardised, there would have to be overarching alignment that ensures agreement on a standard
audit process and more pertinently on common audit categories that comprise an acceptable audit
(which our research showed), as well as the questions asked/contained in audit protocols. Furthermore,
it remains to be seen whether companies/initiatives are willing to accept an audit that they have not
designed themselves.

Designing a type of global audit standard that could be applied across diverse industries and
supply chain stages and in all geographies would require a form of governance discussion among
existing standards (and others not covered by this paper) and a long process of discussion about which
categories, sub-categories and questions must be included (or excluded). Moreover, a solution would
need to be designed to account for certain specialty areas, which are of key concern for particularly
industries, but not relevant enough to be included in a global, general audit standard. Perhaps this
would require an international, independent body (such as the UN, ILO or OECD), involving broad
worker-participation and civil society representation [94] to bring in an aspect of arbitration and
legitimacy for such a standardisation project. Given the lack of such overarching hybrid governance [64]
on global value chains at present [71] and the how arduous such a global supplier sustainability audit
standardisation process would be, it is worth critically considering whether such standardisation
is realistic at present and worth pursuing in the future. This needs to be weighed up against the
apparent continual increase in auditing activity and the self-fulfilling nature of more activity that could
eventually see (sub-)suppliers serving various industries being audited multiple times by different
initiatives/associations—for example electronics sub-suppliers that produce components for the toy,
automotive and mobile devices industries [45,95].

Critical literature continues to query the effectiveness of sustainability audits [93], particularly
as a stand-alone instrument [13,72,83], and challenges the legitimacy and independence of auditing
companies [96,97]. Some authors note that effectiveness depends on institutional pressure and
follow-up activities for audits to address problems and support their improvement [13,72,92]. In the
context of our research, it can be argued that standardised and shared supplier assessment [76], such as
supplier sustainability audits, should also aim to improve their effectiveness. Standardising better audit
standards would free up both suppliers’ and focal companies’ resources (time, budgets and personnel)
by reducing redundant/overlapping audits and thereby allow both suppliers and FCs to focus more
on addressing the identified gaps and other sustainability problems. Whilst noting valid concerns in
critical research on audits, our research provides empirical evidence of how well-established supplier
sustainability audits have become. As Terwindt and Armstrong [50] argue, such audits are here to stay,
and we reveal the scope they cover and demonstrate that they are increasing in number. Therefore,
it makes sense to research this phenomenon in further detail and contemplate standardising them to
reduce redundant activity and increase their effectiveness as a tool for SSCM.

5.2. Recommendations for Further Research

Our research was exploratory in nature as no other research could be identified that compared
so many common supplier sustainability audit standards, despite the key role that such audits
fulfil in current SSCM strategies, approaches and toolkits. While we discovered and analysed audit
standards that had been applied in over 300,000 supplier audits (recall Table 2.), the authors are
cognisant of the inbuilt limitations that accompany inductive reasoning [85], namely how generalisable
such findings might be. We endeavoured to counteract this by including established standards,
new standards, large and smaller SI/As and including SSAS from different industries. Nonetheless,
more research and more empirical data to build on and extend our findings could be useful. Much
SSCM literature treats these monitoring instruments as neutral tools [58,62] taken in a positivistic
sense and considers them to be self-explanatory, objective measuring devices to carry out SSCM.
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However, it is important to recognise the many critical voices that question the effectiveness of
audits specifically [91,92] and the self-legitimising nature of private, voluntary self-regulation by
companies in general, as generating a type of pseudo-legitimacy and technocratic distraction from more
systemic issues [64,84,98]. Further research should aim to bridge the gap between critical literature
that fundamentally questions the validity of the instruments and the private-voluntary governance
that surrounds them on the one hand, and SSCM/operations/international business research which
tends to approach the tools, structures and mechanisms in an apolitical manner.

We noted two cases in the extant literature, where databases have been created, to gather
empirical data on the sustainability activities of companies [1] and on the array of multi-stakeholder
industry initiatives for sustainability [29]. The former had a limited industry focus (food/produce,
wood/timber and textiles/apparel) and the latter primarily focused on initiatives with a strong
civil-society, multi-stakeholder component, but only covered a few multi-brand, voluntary initiatives
such as those covered in more depth in this research. Future research could draw on all three
approaches, to more comprehensively cover the overlaps among different types of initiatives. While the
empirical reality of SSCM (as it is practised), is being documented, continued research should focus
on long-term impact and improvement resulting from the increased audit activity. The question of
auditor neutrality, auditor accountability and effectiveness must also be brought into the management
and SSCM considerations [4,96]. The persistence of serious problems in the conduct and thus results of
audits presents serious risks for the legitimacy of such programmes and the results that FCs report based
on such audits. As Fransen et al. [81] argue, there is clear need for an integration of insights gained in
global governance literature, political economy, labour relations and compliance and international
business, specifically SSCM research. Researchers should also continue to undertake critical research
into the actual effectiveness of audits, both in terms of genuinely reducing risk exposure and in
terms of improving sustainability performance and conditions in the supply chain. This research
must, however, consider that audit activity is increasing and attempt to address the reasons for
why this is the case. Finally, SSCM and global value chain (GVC) governance research could and
should collaborate, building on this paper by suggesting a standardised audit standard, with modular
additions (for specialist areas), as well as accountability measures, and survey the potential openness
and acceptance among various supply chain actors and stakeholders for such an idea.

5.3. Relevance for Practice

Our findings will hopefully serve as a good benchmarking reference for practitioners who want
to gain insight into a cross-section of current supplier sustainability audit activity. We also anticipate
that this research could be an important reference for future supply chain initiatives that are yet to
design and/or align on a common audit structure. Governments, focal companies, suppliers, workers
and NGOs should continue to critically analyse the efficacy and presumed role that audits play in
addressing sustainability issues in global value chains. Audits are increasing in number, despite the
standardisation (and intended reduction in redundant re-auditing) and audit sharing that is occurring
within multi-brand and multi-stakeholder initiatives. Fair Wear Foundation has taken note of critical
inquiry into the limited effectiveness of monitoring (e.g., [73,83]) and consequently endeavoured to
develop a holistic and more collaborative approach to improving conditions at suppliers’ factories,
whilst also holding participating brands more accountable to their commitments to sustainability
improvement [68]. Many other sustainability initiatives/associations (SI/As) surveyed in this research
increasingly stress that audits are an important measuring tool, but that the important focus needs to
be on what is done with the results of audits [46,68,78]. SSCM tools cannot be considered in a vacuum,
independent of questions of accountability and governance.

Suppliers should assess the varying audit requests they are receiving and point out the
overlap to the buying companies/customers requiring them to undertake such audits. Industry
initiatives/sustainability associations should enter into dialog with other organisations that employ a
similar audit standard (they could draw on our research to demonstrate such overlaps) and consider
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steps towards reducing audit fatigue among suppliers that supply to multiple industries. The SSCI is
currently one vehicle for sustainability standards to undergo a benchmarking and it is plausible that this
organisation could play a key role in supporting cross-initiative standardisation [99]. Further attention
should be paid to developing review and effectiveness management into all supply chain audit schemes,
ensuring a race to the top in terms of better standards; not a race to the bottom, in which companies
pick the easiest standards with the least accountability.

6. Conclusions

Sustainability is increasingly becoming a central tenet of many discourses and global supply
chains are no exception to this trend. Focal companies have developed numerous strategies and tools
to manage sustainability risks in their supply chains. This qualitative research focused in-depth on
sustainability audits as a core element of SSCM toolkits. The research contributes to literature on
SSCM, sustainability/ethical audits and sustainability initiatives by providing empirical evidence for
an increasing amount of global audit activity and by describing how supplier audit standards are
structured and differ. Global FCs are increasingly combining their efforts in multi-brand SI/As to
pool resources, share good practices and to reduce supplier audit fatigue and redundant activities.
We identified eight supplier sustainability audit standards (SSAS) from differing industries and found
that supplier sustainability audit activity is increasing. Our inductive analysis of the data collected
confirmed our underlying research assumption and we found very similar processes for conducting
supplier sustainability audits and some convergence in the choice of service providers for such audits.
Qualitative text analysis of the SSAS also demonstrated a high level of overlap in terms of the structure
of the audits (sustainability issues covered as main categories). However, at a granular level, the SSAS
were highly heterogenous. Thus, whilst standardisation of SSAS is conceivable, it would be much more
complex than initially hypothesised. This is because audit standardisation would mean alignment of
SSAS at the micro-level of the audit protocol questions, which would entail broad-ranging, granular
agreement and conceivably necessitate an arbitrating governance body that could determine which
aspects of which SSAS could become the one global standard. Given the evidence we found for
increased global audit activity, it would be advisable to understand these critical SSCM tools in more
detail, and work to make them more effective and standardisable to further reduce audit fatigue and
free up supplier and FC resources for implementing continuous sustainability improvements in global
supply chains rather than just monitoring supplier compliance.
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Appendix A. Comparison of SSAS Categories

Table A1 depicts an overview of the 13 identified sustainability categories contained in the audit
standards, and the respective SSAS chapters that cover related issues.
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Table A1. Sustainability category coverage by supplier sustainability audit standard.

No. Category SMETA ICTI PSCI FWF ASI RBA (EICC) JAC Amfori BSCI

1 Management
System

0B. Management
systems & code
implementation

(brief mention)
1: Audit Process

7.1 Policy

A. Management
Systems

A1. Basic facts; B1. General; A5, C5.
Factory Management system; A3., C3.
FWF Affiliate’s System to monitor &

remediate working conditions

2. Policy and
management

3. Transparency

E. Management
System

E. Measurement &
Continuous

Improvement

1: Social
Management System
and Cascade Effect

2 Freely Chosen
Employment

1. Freely chosen
Employment

8. Forced and Prison
Labour

C. Freely Chosen
Labour

A6., B4., C6., D2 Employment is freely
chosen 10.3 Forced Labour

A1) Freely Chosen
Employment (1.1,

1.2, 1.5)
3. Forced Labour 11: No Bonded

Labour

3 Underage/Child
Labour 4. Child Labour

3.1 Policy, 3.2 Training;
3.3 Underage Workers;
4. Special protections

(Young/Pregnant
Workers)

C. General, Child
Labour and Young

Workers

A6., B4., C6., D2. No exploitation of
child labour 10.2 Child Labour A2) Young Workers 2. Child Labour

8: No Child Labour
9: Special Protection
for Young Workers

4 Fair
Remuner-ation

5. Living Wages and
Benefits

6: Working Hours
are not Excessive

6. Compensation C. Wages, Benefits,
and Working Hours

A6, B4, C6. Living wage A6., B6.
Legally binding employment

relationship; B4. Employment freely
chosen; A6. No excessive work hours

10.7 Remuneration A4) Wages and
Benefits

5. Fair
Remuneration

4. Working Hours

5: Fair Remuneration
6: Decent Working

Hours

5 Working Hours 6. Working Hours
5. Working Hours

8: Forced and Prison
Labour

C. Wages, Benefits,
and Working Hours

A6., B4., C6., D2. • No excessive
working hours 10.8 Working Time A3) Working Hours 4. Working Hours 6: Decent Working

Hours

6 No
Discrimination 7. Discrimination 9. Discrimination

C. •
Non-Discrimination
and Fair Treatment

A6., B4., C6., D2. No discrimination in
employment

10.4
Non-Discrimination

A6)
Non-Discrimination 7. Discrimination 4: No Discrimination

7 Business Ethics 10C. Business Ethics 2. Business Ethics B. Ethics
(brief mention)

A2., B2., C2. Sourcing practices of the
FWF affiliate

(brief coverage)
1. Business

Integrity
D. Ethics D—Ethics &

Anti-Corruption
13: Ethical Business

Behaviour

Category # Sustain-ability
Category SMETA ICTI PSCI FWF ASI RBA (EICC) JAC amfori BSCI

8 Freedom of
Association

2. Freedom of
Association and

Right to Collective
Bargaining

10. Grievance
Mechanisms

C. • Freedom of
Association

A6, B4, C6, D2.freedom of association
& right to collectivebargaining; A4, B3,
C4, D1 communication, consultation &

grievance procedure

10.1 Freedom of
Association & Right

to collective
Bargaining; 10.5

Communication &
engagement

A7) Freedom of
Association

E7) Communication
E8) Worker

Feedback and
Participation

8. Freedom of
Association &

Right to
Collective
Bargaining

3: The Rights of
Freedom &

Association and
Collective Bargaining

2: Workers
Involvement &

Protection

9
Discipline,

Discrimination
& Grievances

9. Harsh or
Inhumane Treatment

7. Disciplinary Practices
9. Discrimination

9.3 Reporting
Mechanismpartially 10:
Grievance Mechanism

No Mention
//

A4., B3., C4., D1. Communication,
consultation and grievance procedure

(partly)

(Limited coverage)
10.6 Disciplinary

practices

A5) Humane
Treatment

6. Disciplinary
Practices

4: No Discrimination
– 4.3
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Table A1. Cont.

No. Category SMETA ICTI PSCI FWF ASI RBA (EICC) JAC Amfori BSCI

10 Fire &
Emergency

No Mention
//

12: Fire & Emergency

Health & Safety
Compliance and

Risk Management –
Emergency

Preparedness &
Response, Hazard

Information

D2. Labour standards – OHS
Requirements tick list (partly)

(Limited coverage)
A. Governance – 2.

Policy and
Management (2.6

Emergency
Response Plan)

B. Health & Safety –
B2) Emergency
Preparedness

(Limited
coverage)

B—Health &
Safety—13.

Accident and
Emergencies

Readiness

7: OHS – 2.7.6.
Accident &
Emergency

Procedures; 2.7.9.
Escape Routes &
Emergency Exits

11 Facility Safety
& Hygiene

3. Safety and
Hygienic Working

Conditions

13. Environmental,
Health & Safety

11. Facilities

E. Health & Safety
Compliance and

Risk Management

A6., B4., C6., D2. Safe & healthy
working environs, OHS Requirements

11. Occupational
health and safety B. Health & Safety B—Health

& Safety
7: Occupational

Health and Safety

12 Environment
10B2. Environment

2-Pillar; 10B4.
Environment 4-Pillar

13.12 Environmental D. Environmental
Protection

No Mention
//

B. Environment C. Environment C- Environment 12: Protection of the
Environment

13 Employment
Practices

8. Regular
Employment

8A. Sub-Contracting
& Homeworking

10A. Entitle-ment to
Work & Immigration

3. Employment Practices C. Freely Chosen
Labour

A6., B4., C6., D2. Legally binding
employment relationship

No Mention
//

A1) Freely Chosen
Employment (1.3,

1.4)

1. Contract of
Employment

10: No Precarious
Employment
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Appendix B. Audit Company Comparison

In Table A2 we present an overview of Auditing Companies contracted (as of April, 2020) by the
multi-brand voluntary sustainability associations/initiatives that constitute the sample in this research:

Table A2. Auditing companies conducting supplier sustainability audits for sustainability initiatives.

Auditing Companies SMETA ICTI PSCI FWF ASI RBA JAC Amf.BSCI Total

Total auditing companies contracted: 60 4 12 Internal 13 12 4 13

ABS Quality Evaluations Inc. x x 2
Accordia x 1

ACTE International x 1
AJA Bangladesh x 1

ALGI x x 2
APCER x 1

API Audit Limited x 1
AQM HK Limited x 1

ARCHE Advisors Inc. x 1
AUS-MEAT x 1

Benchmarks Company Ltd. x x 2
BNQ x 1

BSI (Group) x x x 3
Bureau Veritas Certification x x x x 4

Centre Testing International Corporation x 1
China Quality Testing Int.Corp x 1

Chola MS Risk Services x 1
Control Union Certifications x x 2

Cosultivo x 1
CSR Solutions x 1

Dekra x 1
Deloitte x x 2
DNV GL x x x 3

DQS CFS Gmbh x x x 3
Ecocert IMOswiss AG x 1

ELEVATE x x x x 4
Environmental Resources Management (ERM) x 1

ERM CVS x 1
Ethical Trade Services Africa x 1

EUROCERT SA x 1
Extensive Standard Technical Services Co. Ltd. x 1

FLO-Cert x 1
Globalgroup Certification Limited x 1

Goler Associates x 1
GREENMENT x 1

GSCS International Limited x 1
GUTcert (AFNOR Group) x 1
Hong Kong Q.C. Center x 1

IBL Certification x 1
Insite Compliance x 1

International Associates x 1
International Compliance Group x 1

International Safety Systems x 1
Intertek x x x x x 5

IQC x 1
IQNet x 1

Leverage Limited x 1
Auditing companies contracted: SMETA ICTI PSCI FWF ASI RBA JAC Amf. BSCI Total

LRQA x 1
Manumit87 x 1
MPS-ECAS x 1

NSF Certification x 1
Openview Service Limited x 1

Partner Africa (prev. Africa Now) x 1
Primus Auditing Ops x 1

PwC Australia x 1
QIMA Limited x x 2

Q-Inspect x 1
QMSCERT x 1

Reassurance Network x 1
RINA x x 2

SCS Global Services x 1
SGS x x x x x x x 7

SIPAS CR - Peru x 1
SMT Global x 1

Social Compliance Services Asia x x 2
SWEDAC Zertifizierungsgesellschaft International GmbH x 1

TÜV Austria CERT x x 2
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Table A2. Cont.

Auditing companies contracted: SMETA ICTI PSCI FWF ASI RBA JAC Amf. BSCI Total

TUV Nord Cert x x 2
TÜV Rheinland x x x x x 5

TÜV SUD x x x 3
UL—Responsible Sourcing Inc. x x x x 4

URS Verification x 1
Verisio x 1
Verité x 1

Verner Wheelock x 1
V-Trust Inspection Service x 1

Wieta x 1

Appendix C. Deep Dive into Further SSAS Category: Fire & Emergency Safety

Analogous to our analysis approach to the two main audit sustainability categories (in Sections 4.1
and 4.2 of the main article) we also counted the number of questions in the SSAS that related to fire
safety capacity and emergency response procedure. Similar to the findings presented in Sections 4.3.1
and 4.3.2, the SSAS demonstrated varying degrees of detailed coverage. We identify three groups:
those SSAS with low coverage (between 0–9 questions on the issue), those containing 10–29 audit
questions on the matter, and finally those audit standards that covered the topic in a high degree
of detail (over 40 questions just for this category). Table A3 displays our findings for this category.
It becomes apparent that the IETP, RBA and amfori BSCI covered this specific topic each in more detail
alone than the combined number of questions of the other five standards.

Table A3. Number of audit questions on Fire and Emergency Safety per SSAS.

Main Category: Fire Safety & Emergency Response

SSAS Section(s) and reference within respective SSAS: # Questions
SMETA None 0

IETP Section 12: Fire & Emergency (pp. 31–41) 46
PSCI Health & Safety Copmpliance and Risk Management (pp. 21–33) 15
FWF D2. Labour standards—OHS Requirements tick list (pp. 94–100) 10
ASI A. Governance— 2.Policy and Management (p. 10f) 1
RBA B. Health & Safety (pp. 52–97) 75
JAC B—Health and Safety (pp. 6–9) 9

Amfori BSCI 2.7. Performance Area 7: Occupationals Health and Safety (p. 119–141) 49

Comparative findings of detailed questions on fire and emergency safety: as the Rana Plaza
catastrophe and many other horrendous factory fires have demonstrated, the ability for workers to be
able to respond to a fire and stop it from spreading can have an immediate positive impact on social
sustainability and health outcomes of workers in such emergencies. Thus, we decided to compare
detailed questions within the category of fire and emergency safety on audit questions regarding
the availability of fire-fighting equipment. As can be seen in Table A4, the particulars of how to
audit for firefighting capacity are wide-ranging in the different SSAS; not just in terms of breadth and
thoroughness but also in terms of how to check systems that enable firefighting.
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Table A4. Extracts from SSAS documentation, example questions on Fire Safety.

Main Category: Fire Safety & Emergency Response
Sub-Category Focus: Capacity for Response to Fire/Fire-Fighting

SSAS: Sub-Category: Example Question(s) from Audit Documentation:

IETP Section 12: Fire & Emergency
(p. 31–41);
12.5
Fire Fighting System:

“Is the fire safety system inspected by a qualified entity?
Is the number of functional and appropriate fire extinguishers in line with
legal requirements?
Are fire extinguishers properly installed?
Are fire extinguishers clear from obstruction?
Are fire extinguishers fully charged and inspected monthly?
Is the sprinkler and fire hydrant system functional?
Is the sprinkler and fire hydrant system clear from obstructions?
Is the sprinkler and fire hydrant system inspected monthly?
Is the water supply adequate for fire hydrant or sprinkler system?
Are emergency response personnel trained on the proper usage of firefighting
equipment?”

PSCI Health & Safety Compliance and
Risk Management (pp. 21–33);
“Emergency Preparedness and
Response”

“Are the following areas of the facility equipped with fire
detection/protection systems? (Site areas, Fire/smoke detectors, Sprinkler or
suppression systems): -Raw material warehouse, -Flammable liquid storage
tanks, -Process areas, -Finished product warehouse
Does the facility ensure that an adequate amount of fire water is maintained
for fire protection?
Are new facilities constructed of fire resistive or non-combustible materials?
Are emergency exits and evacuation routes clearly marked, kept free of
obstructions (unlocked), and illuminated with emergency backup power?
Are regular emergency evacuation drills conducted, and what is the
frequency?
Is the fire alarm system monitored 24 h a day (including weekends and
holidays) with prompt notification to emergency services (within 5 min)?
Does the facility provide sufficient portable fire extinguishing equipment for
the hazards present?
Is the facility emergency response equipment (fire extinguisher, fire pumps,
sprinkler systems) visually inspected monthly, comprehensively inspected
annually, and documentation maintained for all inspections?

GSCP 5. Health and Safety (Appendix C,
pp. 20–27);
5.4 Physical Employment site
Inspection

“There are at least 2 unlocked/unblocked fire exits on each floor of the
employment site.
There are a sufficient number of fire extinguishers, fire hydrants and
sprinklers to provide sufficient coverage for the whole employment site.
All fire safety equipment should be appropriate and have been checked
within the past year.
All fire exit signage should be clearly visible and fire exits must not be blocked.
5.4.14 Fire Safety Precautions
Safeguards against fire are provided, including: fire extinguishers and/or
hoses; fire and smoke detectors; emergency exits which open outwards and
are unlocked/unblocked at all times; fire exit and warning signage;
hazard/emergency lighting which runs in the event of a power cut or
emergency; fire alarms which can be activated by detectors or workers and
can be heard throughout the employment site.
Fire safety equipment is regularly maintained with written documentation
and that it is in good conditions.”

FWF D2. Labour standards–OHS
Requirements tick list (p. 94–100);
Fire Safety

“Fire extinguishers are appropriate to the types of possible fires in the various
areas of the factory, are regularly maintained and charged (check dates), and
are mounted on appropriate places.”
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Table A4. Cont.

Main Category: Fire Safety & Emergency Response
Sub-Category Focus: Capacity for Response to Fire/Fire-Fighting

SSAS: Sub-Category: Example Question(s) from Audit Documentation:

RBA B. Health & Safety (p. 52–97);
B2.2 Adequate and effective fire
detection, alarm and suppression
systems are in place.

“Process: Automatic fire sprinklers (if required by law or insurance
company), portable fire extinguishers, heat and smoke detection, and an
alarm and notification system are inspected, tested and maintained for good
state of operation on a regular basis, as required by insurance company or
common practice
Records: (a) The inspection frequency for portable fire extinguishers shall not
be less than monthly. The inspection frequency for single unit smoke
detectors shall not be less than semi-annually.
(b) Inspection for all other fire safety equipment, testing and maintenance
frequency shall not be less than that required/recommended by the
manufacturer, local code or insurance company whichever is more stringent
Fire suppression
(a) Portable fire extinguishers are installed
(b) Fire extinguisher inspection tags
(c) automatic fire sprinklers as required by insurance company
(d) Fire hose inspection tag”

JAC B—Health and Safety (p. 6–9);
13. Accident & Emergencies
Readiness

[Supplier] “Shall identify and assess potential emergency situations and
events, and minimize their impact by appropriate fire detection, sufficient
extinguishers”

Appendix D. Sustainability Initiative/Association Resources and Links

• Sedex/Sedex Members’ Ethical Trade Audit (SMETA):

◦ General Information: https://www.sedexglobal.com/about-us/
◦ Audit documents protocol (downloaded July, 2018): https://www.sedexglobal.com/smeta-

audit/smeta-documents/

• International Council of Toy Industries (ICTI)/ICTI Ethical Toy Programme (IETP)

◦ General Information: https://www.ethicaltoyprogram.org/en/who-we-are/

◦ Audit document/protocol (downloaded July, 2018): https://prismic-io.s3.amazonaws.com/

wdr-test-icti%2Fc6f5027e-af47-4eda-8ba6-49b93e94fcea_ietp+checklist+version+2018+v1.
0.pdf

◦ Annual Reports and Specific IETP information: https://www.ethicaltoyprogram.org/en/

resources/publication-library/

• Pharmaceutical Supply Chain Initiative (PSCI)

◦ General Information: https://pscinitiative.org/about
◦ Audit document/protocol (downloaded July 2018): https://pscinitiative.org/resource?

resource=32

• Fair Wear Foundation (FWF)

◦ General Information: https://www.fairwear.org/about-us
◦ Audit document/protocol (downloaded July 2018): https://www.fairwear.org/wp-content/

uploads/2016/06/FWFauditmanual-march2012.pdf
◦ Annual Reports and Specific FWF information: https://www.fairwear.org/resources-and-

tools/resource-documents

• Aluminium Stewardship Initiative (ASI)

◦ General Information: https://aluminium-stewardship.org/about-asi/

https://www.sedexglobal.com/about-us/
https://www.sedexglobal.com/smeta-audit/smeta-documents/
https://www.sedexglobal.com/smeta-audit/smeta-documents/
https://www.ethicaltoyprogram.org/en/who-we-are/
https://prismic-io.s3.amazonaws.com/wdr-test-icti%2Fc6f5027e-af47-4eda-8ba6-49b93e94fcea_ietp+checklist+version+2018+v1.0.pdf
https://prismic-io.s3.amazonaws.com/wdr-test-icti%2Fc6f5027e-af47-4eda-8ba6-49b93e94fcea_ietp+checklist+version+2018+v1.0.pdf
https://prismic-io.s3.amazonaws.com/wdr-test-icti%2Fc6f5027e-af47-4eda-8ba6-49b93e94fcea_ietp+checklist+version+2018+v1.0.pdf
https://www.ethicaltoyprogram.org/en/resources/publication-library/
https://www.ethicaltoyprogram.org/en/resources/publication-library/
https://pscinitiative.org/about
https://pscinitiative.org/resource?resource=32
https://pscinitiative.org/resource?resource=32
https://www.fairwear.org/about-us
https://www.fairwear.org/wp-content/uploads/2016/06/FWFauditmanual-march2012.pdf
https://www.fairwear.org/wp-content/uploads/2016/06/FWFauditmanual-march2012.pdf
https://www.fairwear.org/resources-and-tools/resource-documents
https://www.fairwear.org/resources-and-tools/resource-documents
https://aluminium-stewardship.org/about-asi/
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◦ Audit document/protocol (downloaded July 2018): https://aluminium-stewardship.org/asi-
standards/asi-assurance-manual/

• Responsible Business Alliance—RBA (previously EICC)

◦ General Information: http://www.responsiblebusiness.org/about/rba/

◦ Audit document/protocol (downloaded July 2018): http://www.responsiblebusiness.org/

media/docs/CodeInterpretationGuidance.pdf
◦ Annual Reports and Specific RBA information: https://www.responsiblebusiness.org/

publications/ar2019/ https://www.responsiblebusiness.org/publications/ar2018/ https://www.
responsiblebusiness.org/publications/ar2017/

• Joint Audit Cooperation (Telecommunications Industry)—JAC

◦ General Information: https://jac-initiative.com/about-us/
◦ Audit document/protocol (downloaded November 2018): https://jac-initiative.com/download/

jac-audit-process/

• Amfori BSCI (Business Social Compliance Initiative)

◦ General Information: https://www.amfori.org/content/amfori-bsci https://www.amfori.org/

content/amfori-bsci-code-conduct-
◦ Audit document/protocol (downloaded November 2018): https://www.amfori.org/sites/

default/files/amfori%20BSCI%20System%20Manual_ENG.pdf

References

1. Thorlakson, T.; de Zegher, J.F.; Lambin, E.F. Companies’ contribution to sustainability through global supply
chains. Proc. Natl. Acad. Sci. USA 2018, 115, 2072. [CrossRef] [PubMed]

2. Seuring, S.; Müller, M. From a literature review to a conceptual framework for sustainable supply chain
management. J. Clean. Prod. 2008, 16, 1699–1710. [CrossRef]

3. Beske-Janssen, P.; Johnson, M.P.; Schaltegger, S. 20 years of performance measurement in sustainable supply
chain management—What has been achieved? Supply Chain Manag. Int. J. 2015, 20, 664–680. [CrossRef]

4. Chen, L.; Yao, S.; Zhu, K. Responsible Sourcing Under Supplier-Auditor Collusion. MSOM 2020. [CrossRef]
5. Walker, H.; Miemczyk, J.; Johnsen, T.; Spencer, R. Sustainable procurement: Past, present and future. J. Purch.

Supply Manag. 2012, 18, 201–206. [CrossRef]
6. Villena, V.H.; Gioia, D.A. On the riskiness of lower-tier suppliers: Managing sustainability in supply networks.

J. Oper. Manag. 2018, 64, 65–87. [CrossRef]
7. Foerstl, K.; Reuter, C.; Hartmann, E.; Blome, C. Managing supplier sustainability risks in a dynamically

changing environment: Sustainable supplier management in the chemical industry. J. Purch. Supply Manag.
2010, 16, 118–130. [CrossRef]

8. Wang, X.; Wood, L.C. The Influence of Supply Chain Sustainability Practices on Suppliers. In Handbook
of Research on Global Supply Chain Management; Christiansen, B., Ed.; IGI Global: Hershey, PA, USA, 2016;
pp. 531–544, ISBN 9781466696396.

9. Ahi, P.; Searcy, C. A comparative literature analysis of definitions for green and sustainable supply chain
management. J. Clean. Prod. 2013, 52, 329–341. [CrossRef]

10. Ansari, Z.N.; Kant, R. A state-of-art literature review reflecting 15 years of focus on sustainable supply chain
management. J. Clean. Prod. 2017, 142, 2524–2543. [CrossRef]

11. Gimenez, C.; Tachizawa, E.M. Extending sustainability to suppliers: A systematic literature review.
Supply Chain Manag. Int. J. 2012, 17, 531–543. [CrossRef]

12. De Oliveira, U.R.; Espindola, L.S.; da Silva, I.R.; da Silva, I.N.; Rocha, H.M. A systematic literature review on
green supply chain management: Research implications and future perspectives. J. Clean. Prod. 2018, 187,
537–561. [CrossRef]

13. Locke, R.M. The promise and limits of private power. In Promoting Labor Standards in a Global Economy;
Locke, R.M., Ed.; Cambridge University Press: Cambridge, UK, 2013; ISBN 978-1107670884.

https://aluminium-stewardship.org/asi-standards/asi-assurance-manual/
https://aluminium-stewardship.org/asi-standards/asi-assurance-manual/
http://www.responsiblebusiness.org/about/rba/
http://www.responsiblebusiness.org/media/docs/CodeInterpretationGuidance.pdf
http://www.responsiblebusiness.org/media/docs/CodeInterpretationGuidance.pdf
https://www.responsiblebusiness.org/publications/ar2019/
https://www.responsiblebusiness.org/publications/ar2019/
https://www.responsiblebusiness.org/publications/ar2018/
https://www.responsiblebusiness.org/publications/ar2017/
https://www.responsiblebusiness.org/publications/ar2017/
https://jac-initiative.com/about-us/
https://jac-initiative.com/download/jac-audit-process/
https://jac-initiative.com/download/jac-audit-process/
https://www.amfori.org/content/amfori-bsci
https://www.amfori.org/content/amfori-bsci-code-conduct-
https://www.amfori.org/content/amfori-bsci-code-conduct-
https://www.amfori.org/sites/default/files/amfori%20BSCI%20System%20Manual_ENG.pdf
https://www.amfori.org/sites/default/files/amfori%20BSCI%20System%20Manual_ENG.pdf
http://dx.doi.org/10.1073/pnas.1716695115
http://www.ncbi.nlm.nih.gov/pubmed/29440420
http://dx.doi.org/10.1016/j.jclepro.2008.04.020
http://dx.doi.org/10.1108/SCM-06-2015-0216
http://dx.doi.org/10.1287/msom.2019.0861
http://dx.doi.org/10.1016/j.pursup.2012.11.003
http://dx.doi.org/10.1016/j.jom.2018.09.004
http://dx.doi.org/10.1016/j.pursup.2010.03.011
http://dx.doi.org/10.1016/j.jclepro.2013.02.018
http://dx.doi.org/10.1016/j.jclepro.2016.11.023
http://dx.doi.org/10.1108/13598541211258591
http://dx.doi.org/10.1016/j.jclepro.2018.03.083


Sustainability 2020, 12, 8223 28 of 31

14. Meinlschmidt, J.; Schleper, M.C.; Foerstl, K. Tackling the sustainability iceberg. Int. J. Oper. Prod. Manag.
2018, 38, 1888–1914. [CrossRef]

15. Roy, V.; Schoenherr, T.; Charan, P. The thematic landscape of literature in sustainable supply chain management
(SSCM) A review of the principal facets in SSCM development. Int. J. Oper. Prod. Manag. 2018, 38, 1091–1124.
[CrossRef]

16. Wolf, J. The Relationship between Sustainable Supply Chain Management, Stakeholder Pressure and
Corporate Sustainability Performance. J. Bus. Ethics 2014, 119, 317–328. [CrossRef]

17. McKinsey. Starting at the Source. Sustainability in Supply Chains. By Working Closely with Their Suppliers,
Consumer Companies Can Lessen Their Environmental and Social Impact and Position Themselves
for Strong Growth. 2016. Available online: https://www.mckinsey.com/~{}/media/McKinsey/Business%
20Functions/Sustainability/Our%20Insights/Starting%20at%20the%20source%20sustainability%20in%
20the%20supply%20chain/Starting-at-the-source-Sustainability-in-supply-chains.ashx (accessed on 27
January 2020).

18. Sancha, C.; Gimenez, C.; Sierra, V. Achieving a socially responsible supply chain through assessment and
collaboration. J. Clean. Prod. 2016, 112, 1934–1947. [CrossRef]

19. OECD. OECD Due Diligence Guidance for Responsible Supply Chains of Minerals from Conflict-Affected
and High-Risk Areas. 2013. Available online: https://www.oecd-ilibrary.org/governance/oecd-due-
diligence-guidance-for-responsible-supply-chains-of-minerals-from-conflict-affected-and-high-risk-
areas_9789264185050-en (accessed on 15 May 2019).

20. Shavin, C. Unlocking the Potential of the New OECD Due Diligence Guidance on Responsible Business
Conduct. Bus. Hum. Rights J. 2019, 4, 139–145. [CrossRef]

21. Locke, R.M.; Kochan, T.; Romis, M.; Qin, F. Beyond corporate codes of conduct: Work organization and
labour standards at Nike’s suppliers. Int. Labour Rev. 2007, 146, 21–40. [CrossRef]

22. Egels-Zandén, N. Revisiting Supplier Compliance with MNC Codes of Conduct: Recoupling Policy and
Practice at Chinese Toy Suppliers. J. Bus. Ethics 2014, 119, 59–75. [CrossRef]

23. Seuring, S.; Gold, S. Sustainability management beyond corporate boundaries: From stakeholders to
performance. J. Clean. Prod. 2013, 56, 1–6. [CrossRef]

24. Boström, M.; Jönsson, A.M.; Lockie, S.; Mol, A.P.J.; Oosterveer, P. Sustainable and responsible supply chain
governance: Challenges and opportunities. J. Clean. Prod. 2015, 107, 1–7. [CrossRef]

25. Mueller, M.; dos Santos, V.G.; Seuring, S. The Contribution of Environmental and Social Standards towards
Ensuring Legitimacy in Supply Chain Governance. J. Bus. Ethics 2009, 89, 509–523. [CrossRef]

26. Chiarini, A. Designing an environmental sustainable supply chain through ISO 14001 standard.
Manag. Environ. Qual. Int. J. 2013, 24, 16–33. [CrossRef]

27. Locke, R.M.; Rissing, B.A.; Pal, T. Complements or Substitutes? Private Codes, State Regulation and the
Enforcement of Labour Standards in Global Supply Chains. Br. J. Ind. Relat. 2013, 51, 519–552. [CrossRef]

28. Locke, R.M.; Qin, F.; Brause, A. Does monitoring improve labor standards? Lessons from Nike. ILR Rev.
2007, 61, 3–31. [CrossRef]

29. MSI Integrity. The New Regulators? Assessing the Landscape of Multi-Stakeholder Initiatives. 2017.
Available online: https://msi-database.org/data/The%20New%20Regulators%20-%20MSI%20Database%
20Report.pdf (accessed on 27 April 2020).

30. Mueller, M.; Bessas, Y. Potenziale von Brancheninitiativen zur Nachhaltigen Gestaltung von Liefer- und
Wertschöpfungsketten. Studie für das Bundesministerium für Arbeit und Soziales. 2017. Available
online: http://www.bmas.de/DE/Service/Medien/Publikationen/Forschungsberichte/fb483-potenziale-von-
brancheninitiativen.html (accessed on 20 March 2018).

31. Canzaniello, A.; Hartmann, E.; Fifka, M.S. Intra-industry strategic alliances for managing sustainability-related
supplier risks: Motivation and outcome. Int. J. Phys. Distrib. Logist. Manag. 2017, 47, 387–409. [CrossRef]

32. Dacin, M.T.; Oliver, C.; Roy, J.P. The legitimacy of strategic alliances: An institutional perspective.
Strateg. Manag. J. 2007, 28, 169–187. [CrossRef]

33. Danenberg, J.; Peko, G.; Sundaram, D. Sustainable strategic alliances: Leveraging online social networks.
Int. J. Environ. Cult. Econ. Soc. Sustain. 2011, 7, 47–63. [CrossRef]

34. Appolloni, A.; Risso, M.; Zhang, T. Collaborative Approach for Sustainable Auditing of Global Supply
Chains. Symphonya Emerg. Issues Manag. 2013. [CrossRef]

http://dx.doi.org/10.1108/IJOPM-03-2017-0141
http://dx.doi.org/10.1108/IJOPM-05-2017-0260
http://dx.doi.org/10.1007/s10551-012-1603-0
https://www.mckinsey.com/~{}/media/McKinsey/Business%20Functions/Sustainability/Our%20Insights/Starting%20at%20the%20source%20sustainability%20in%20the%20supply%20chain/Starting-at-the-source-Sustainability-in-supply-chains.ashx
https://www.mckinsey.com/~{}/media/McKinsey/Business%20Functions/Sustainability/Our%20Insights/Starting%20at%20the%20source%20sustainability%20in%20the%20supply%20chain/Starting-at-the-source-Sustainability-in-supply-chains.ashx
https://www.mckinsey.com/~{}/media/McKinsey/Business%20Functions/Sustainability/Our%20Insights/Starting%20at%20the%20source%20sustainability%20in%20the%20supply%20chain/Starting-at-the-source-Sustainability-in-supply-chains.ashx
http://dx.doi.org/10.1016/j.jclepro.2015.04.137
https://www.oecd-ilibrary.org/governance/oecd-due-diligence-guidance-for-responsible-supply-chains-of-minerals-from-conflict-affected-and-high-risk-areas_9789264185050-en
https://www.oecd-ilibrary.org/governance/oecd-due-diligence-guidance-for-responsible-supply-chains-of-minerals-from-conflict-affected-and-high-risk-areas_9789264185050-en
https://www.oecd-ilibrary.org/governance/oecd-due-diligence-guidance-for-responsible-supply-chains-of-minerals-from-conflict-affected-and-high-risk-areas_9789264185050-en
http://dx.doi.org/10.1017/bhj.2018.28
http://dx.doi.org/10.1111/j.1564-913X.2007.00003.x
http://dx.doi.org/10.1007/s10551-013-1622-5
http://dx.doi.org/10.1016/j.jclepro.2012.11.033
http://dx.doi.org/10.1016/j.jclepro.2014.11.050
http://dx.doi.org/10.1007/s10551-008-0013-9
http://dx.doi.org/10.1108/14777831311291113
http://dx.doi.org/10.1111/bjir.12003
http://dx.doi.org/10.1177/001979390706100101
https://msi-database.org/data/The%20New%20Regulators%20-%20MSI%20Database%20Report.pdf
https://msi-database.org/data/The%20New%20Regulators%20-%20MSI%20Database%20Report.pdf
http://www.bmas.de/DE/Service/Medien/Publikationen/Forschungsberichte/fb483-potenziale-von-brancheninitiativen.html
http://www.bmas.de/DE/Service/Medien/Publikationen/Forschungsberichte/fb483-potenziale-von-brancheninitiativen.html
http://dx.doi.org/10.1108/IJPDLM-01-2016-0034
http://dx.doi.org/10.1002/smj.577
http://dx.doi.org/10.18848/1832-2077/CGP/v07i04/54950
http://dx.doi.org/10.4468/2013.2.02appolloni.risso.zhang


Sustainability 2020, 12, 8223 29 of 31

35. Caro, F.; Chintapalli, P.; Rajaram, K.; Tang, C.S. Improving Supplier Compliance through Joint and Shared
Audits with Collective Penalty. MSOM 2018, 20, 363–380. [CrossRef]

36. Hofstetter, J.S.; Müller, M. Achievement Study: 10 Years of the BSCI; Business Social Compliance Initiative:
Brussels, Belgium, 2013.

37. Meier, C. Supply Chains in the Apparel Industry: Do Transnational Initiatives for Social Sustainability
Improve Workers’ Situation? Int. J. Manag. Knowl. Learn. 2015, 4, 27–40.

38. Newitt, K. Private Sector Voluntary Initiatives on Labor Standards. Background Paper for the World
Development Conference on Jobs. 2012. Available online: https://openknowledge.worldbank.org/bitstream/

handle/10986/12142/WDR2013_bp_Private_Sector_Voluntary_Initiatives.pdf?sequence=1 (accessed on 18
April 2020).

39. Lebaron, G.; Lister, J.; Dauvergne, P. Governing Global Supply Chain Sustainability through the Ethical
Audit Regime. Globalizations 2017, 14, 958–975. [CrossRef]

40. Jayasinghe, M.; Hunter, L.W. The Impact of Suppliers’ Adoption of Voluntary Labour Codes/Certifications
on Job Quality in Global Supply Chains: The Sri Lankan Case of Garments without Guilt. Br. J. Ind. Relat.
2020. [CrossRef]

41. Marques, J.C. Private regulatory capture via harmonization: An analysis of global retailer regulatory
intermediaries. Regul. Gov. 2019, 13, 157–176. [CrossRef]

42. Kito, T.; New, S.; Ueda, K. How automobile parts supply network structures may reflect the diversity of
product characteristics and suppliers’ production strategies. CIRP Ann. 2015, 64, 423–426. [CrossRef]

43. Koplin, J.; Seuring, S.; Mesterharm, M. Incorporating sustainability into supply management in the automotive
industry—The case of the Volkswagen AG. J. Clean. Prod. 2007, 15, 1053–1062. [CrossRef]

44. Siemens. Sustainability in the Siemens Supply Chain, Version 1.0. October 2018. Available
online: https://assets.new.siemens.com/siemens/assets/api/uuid:246c5512-f433-4db8-9b05-ae1d4251bb5d/

version:1566382137/sustainability-in-the-siemens-supply-chain-brochure.pdf (accessed on 25 July 2020).
45. Schoeggl, J.P.; Fritz, M.; Baumgartner, R. Sustainability Assessment in Automotive and Electronics Supply

Chains—A Set of Indicators Defined in a Multi-Stakeholder Approach. Sustainability 2016, 8, 1185. [CrossRef]
46. ICTI CARE. Moving Ethical Manufacturing Forward: Review of activities 2012/13. ICTI Care: 10 Years of

Progress. 2013. Available online: https://wdr-test-icti.cdn.prismic.io/wdr-test-icti%2Fb78c5b96-5f99-4985-
b235-21f6e0d7c16f_2012%3A2013+annual+review.pdf (accessed on 25 April 2020).

47. Islam, M.A.; Deegan, C.; Gray, R. Social compliance audits and multinational corporation supply chain:
Evidence from a study of the rituals of social audits. Account. Bus. Res. 2018, 48, 190–224. [CrossRef]

48. Bayer, A.G. “Pharmaceutical Supply Chain Initiative” & “Together for Sustainability”. Available online:
https://www.bayer.de/de/industrie-initiativen.aspx (accessed on 24 May 2020).

49. Locke, R.M.; Samel, H. Beyond the Workplace: “Upstream” Business Practices and Labor Standards in the
Global Electronics Industry. Stud. Comp. Int. Dev. 2018, 53, 1–24. [CrossRef]

50. Terwindt, C.; Armstrong, A. Oversight and accountability in the social auditing industry: The role of social
compliance initiatives. Int. Labour Rev. 2019, 158, 245–272. [CrossRef]

51. Lebaron, G.; Lister, J. Benchmarking global supply chains: The power of the ‘ethical audit’ regime.
Rev. Int. Stud. 2015, 41, 905–924. [CrossRef]

52. Petersen, K.J.; Prayer, D.J.; Scannell, T.V. An Empirical Investigation of Global Sourcing Strategy Effectiveness.
J. Supply Chain Manag. 2000, 36, 29–38. [CrossRef]

53. Gunasekaran, A.; Patel, C.; McGaughey, R.E. A framework for supply chain performance measurement.
Int. J. Prod. Econ. 2004, 87, 333–347. [CrossRef]

54. Caniëls, M.C.J.; Gehrsitz, M.H.; Semeijn, J. Participation of suppliers in greening supply chains: An empirical
analysis of German automotive suppliers. J. Purch. Supply Manag. 2013, 19, 134–143. [CrossRef]

55. Frostenson, M.; Prenkert, F. Sustainable supply chain management when focal firms are complex: A network
perspective. J. Clean. Prod. 2015, 107, 85–94. [CrossRef]

56. Klein, N. No Logo. No Space, No Choice, No Jobs, 10th anniversary ed., 3rd ed.; Picador: New York, NY, USA,
2010; ISBN 9780312429270.

57. Pagell, M.; Shevchenko, A. Why Research in Sustainable Supply Chain Management Should Have no Future.
J. Supply Chain Manag. 2014, 50, 44–55. [CrossRef]

http://dx.doi.org/10.1287/msom.2017.0653
https://openknowledge.worldbank.org/bitstream/handle/10986/12142/WDR2013_bp_Private_Sector_Voluntary_Initiatives.pdf?sequence=1
https://openknowledge.worldbank.org/bitstream/handle/10986/12142/WDR2013_bp_Private_Sector_Voluntary_Initiatives.pdf?sequence=1
http://dx.doi.org/10.1080/14747731.2017.1304008
http://dx.doi.org/10.1111/bjir.12538
http://dx.doi.org/10.1111/rego.12252
http://dx.doi.org/10.1016/j.cirp.2015.04.117
http://dx.doi.org/10.1016/j.jclepro.2006.05.024
https://assets.new.siemens.com/siemens/assets/api/uuid:246c5512-f433-4db8-9b05-ae1d4251bb5d/version:1566382137/sustainability-in-the-siemens-supply-chain-brochure.pdf
https://assets.new.siemens.com/siemens/assets/api/uuid:246c5512-f433-4db8-9b05-ae1d4251bb5d/version:1566382137/sustainability-in-the-siemens-supply-chain-brochure.pdf
http://dx.doi.org/10.3390/su8111185
https://wdr-test-icti.cdn.prismic.io/wdr-test-icti%2Fb78c5b96-5f99-4985-b235-21f6e0d7c16f_2012%3A2013+annual+review.pdf
https://wdr-test-icti.cdn.prismic.io/wdr-test-icti%2Fb78c5b96-5f99-4985-b235-21f6e0d7c16f_2012%3A2013+annual+review.pdf
http://dx.doi.org/10.1080/00014788.2017.1362330
https://www.bayer.de/de/industrie-initiativen.aspx
http://dx.doi.org/10.1007/s12116-017-9258-6
http://dx.doi.org/10.1111/ilr.12143
http://dx.doi.org/10.1017/S0260210515000388
http://dx.doi.org/10.1111/j.1745-493X.2000.tb00075.x
http://dx.doi.org/10.1016/j.ijpe.2003.08.003
http://dx.doi.org/10.1016/j.pursup.2013.02.005
http://dx.doi.org/10.1016/j.jclepro.2014.05.034
http://dx.doi.org/10.1111/jscm.12037


Sustainability 2020, 12, 8223 30 of 31

58. Dubey, R.; Gunasekaran, A.; Childe, S.J.; Papadopoulos, T.; Fosso Wamba, S. World class sustainable supply
chain management: Critical review and further research directions. Int. J. Logist. Manag. 2017, 28, 332–362.
[CrossRef]

59. Koberg, E.; Longoni, A. A systematic review of sustainable supply chain management in global supply
chains. J. Clean. Prod. 2019, 207, 1084–1098. [CrossRef]

60. Brandenburg, M.; Gruchmann, T.; Oelze, N. Sustainable Supply Chain Management—A Conceptual
Framework and Future Research Perspectives. Sustainability 2019, 11, 7239. [CrossRef]

61. Meckenstock, J.; Barbosa-Póvoa, A.P.; Carvalho, A. The Wicked Character of Sustainable Supply Chain
Management: Evidence from Sustainability Reports. Bus. Strategy Environ. 2016, 25, 449–477. [CrossRef]

62. Lee, T.; Kashmanian, R.M. Supply Chain Sustainability: Compliance- and Performance-Based Tools.
Environ. Qual. Manag. 2013, 22, 1–23. [CrossRef]

63. Hofmann, H.; Busse, C.; Bode, C.; Henke, M. Sustainability-Related Supply Chain Risks: Conceptualization
and Management. Bus. Strategy Environ. 2014, 23, 160–172. [CrossRef]

64. Bair, J. Contextualising compliance: Hybrid governance in global value chains. New Political Econ. 2017, 22,
169–185. [CrossRef]

65. BMUB & UBA. Step-by-Step Guide to Sustainable Supply Chain Management. A Practical Guide for
Companies. 2017. Available online: https://www.bmu.de/fileadmin/Daten_BMU/Pools/Broschueren/

nachhaltige_lieferkette_en_bf.pdf (accessed on 5 January 2020).
66. Bartley, T.; Egels-Zandén, N. Responsibility and neglect in global production networks: The uneven

significance of codes of conduct in Indonesian factories. Glob. Netw. 2015, 15, S21–S44. [CrossRef]
67. Fair Labor. FLA—Our Work—Our Methodology: Sustainable Compliance Methodology. Available online:

https://www.fairlabor.org/sites/default/files/sci-factsheet_7-23-12.pdf (accessed on 20 January 2020).
68. Fair Wear Foundation. Fair Wear Foundation Annual Report 2018. 2019. Available online: https:

//api.fairwear.org/wp-content/uploads/2019/10/Public-FWF-Annual-Narrative-Report-2018.pdf (accessed on
27 March 2020).

69. Rammohan, S. Toward a More Responsible Supply Chain: The HP Story. Supply Chain Manag. Rev. 2009, 13,
34–41.

70. Sandu, A.; Ana, C. Some Considerations on the Construction of Ethics Policies. Shared Ethics and
Communicative Action. Procedia Soc. Behav. Sci. 2014, 149, 846–854. [CrossRef]

71. Mayer, F.W.; Phillips, N. Outsourcing governance: States and the politics of a ‘global value chain world’.
New Political Econ. 2017, 22, 134–152. [CrossRef]

72. Distelhorst, G.; Locke, R.M.; Pal, T.; Samel, H. Production goes global, compliance stays local: Private
regulation in the global electronics industry. Regul. Gov. 2015, 9, 224–242. [CrossRef]

73. Egels-Zandén, N.; Lindholm, H. Do codes of conduct improve worker rights in supply chains? A study of
Fair Wear Foundation. J. Clean. Prod. 2015, 107, 31–40. [CrossRef]

74. Schleper, M.C.; Busse, C. Toward a standardized supplier code of ethics: Development of a design concept
based on diffusion of innovation theory. Logist. Res. 2013, 6, 187–216. [CrossRef]

75. Sedex. SMETA in Numbers. Sedex Members Ethical Trade Audit. Available online: https://cdn.sedexglobal.
com/wp-content/uploads/2018/11/SMETA-in-Numbers.pdf (accessed on 2 January 2020).

76. Lechler, S.; Canzaniello, A.; Hartmann, E. Assessment sharing intra-industry strategic alliances: Effects
on sustainable supplier management within multi-tier supply chains. Int. J. Prod. Econ. 2019, 217, 64–77.
[CrossRef]

77. JAC. The Pivot Point in CSR: Going beyond Competition. Available online: http://jac-initiative.com/2018/01/

22/the-pivot-point-in-csr-going-beyond-competition/ (accessed on 17 December 2019).
78. RBA. Responsible Business Alliance 2019 Annual Report. 2019. Available online: http://www.

responsiblebusiness.org/publications/ar2019/ (accessed on 20 July 2020).
79. OECD. OECD Guidelines for Multinational Enterprises. 2011. Available online: https://www.oecd-

ilibrary.org/governance/oecd-guidelines-for-multinational-enterprises_9789264115415-en (accessed on 28
December 2019).

80. Short, J.L.; Toffel, M.W.; Hugill, A.R. Monitoring global supply chains. Strateg. Manag. J. 2016, 37, 1878–1897.
[CrossRef]

81. Fransen, L.; Kolk, A.; Rivera-Santos, M. The multiplicity of international corporate social responsibility
standards. Multinatl. Bus. Rev. 2019, 27, 397–426. [CrossRef]

http://dx.doi.org/10.1108/IJLM-07-2015-0112
http://dx.doi.org/10.1016/j.jclepro.2018.10.033
http://dx.doi.org/10.3390/su11247239
http://dx.doi.org/10.1002/bse.1872
http://dx.doi.org/10.1002/tqem.21340
http://dx.doi.org/10.1002/bse.1778
http://dx.doi.org/10.1080/13563467.2016.1273340
https://www.bmu.de/fileadmin/Daten_BMU/Pools/Broschueren/nachhaltige_lieferkette_en_bf.pdf
https://www.bmu.de/fileadmin/Daten_BMU/Pools/Broschueren/nachhaltige_lieferkette_en_bf.pdf
http://dx.doi.org/10.1111/glob.12086
https://www.fairlabor.org/sites/default/files/sci-factsheet_7-23-12.pdf
https://api.fairwear.org/wp-content/uploads/2019/10/Public-FWF-Annual-Narrative-Report-2018.pdf
https://api.fairwear.org/wp-content/uploads/2019/10/Public-FWF-Annual-Narrative-Report-2018.pdf
http://dx.doi.org/10.1016/j.sbspro.2014.08.325
http://dx.doi.org/10.1080/13563467.2016.1273341
http://dx.doi.org/10.1111/rego.12096
http://dx.doi.org/10.1016/j.jclepro.2014.08.096
http://dx.doi.org/10.1007/s12159-013-0109-1
https://cdn.sedexglobal.com/wp-content/uploads/2018/11/SMETA-in-Numbers.pdf
https://cdn.sedexglobal.com/wp-content/uploads/2018/11/SMETA-in-Numbers.pdf
http://dx.doi.org/10.1016/j.ijpe.2019.01.005
http://jac-initiative.com/2018/01/22/the-pivot-point-in-csr-going-beyond-competition/
http://jac-initiative.com/2018/01/22/the-pivot-point-in-csr-going-beyond-competition/
http://www.responsiblebusiness.org/publications/ar2019/
http://www.responsiblebusiness.org/publications/ar2019/
https://www.oecd-ilibrary.org/governance/oecd-guidelines-for-multinational-enterprises_9789264115415-en
https://www.oecd-ilibrary.org/governance/oecd-guidelines-for-multinational-enterprises_9789264115415-en
http://dx.doi.org/10.1002/smj.2417
http://dx.doi.org/10.1108/MBR-08-2019-0083


Sustainability 2020, 12, 8223 31 of 31

82. De Bakker, F.G.A.; Rasche, A.; Ponte, S. Multi-Stakeholder Initiatives on Sustainability: A Cross-Disciplinary
Review and Research Agenda for Business Ethics. Bus. Ethics Q. 2019, 29, 343–383. [CrossRef]

83. Lindholm, H.; Egels-Zandén, N.; Rudén, C. Do code of conduct audits improve chemical safety in garment
factories? Lessons on corporate social responsibility in the supply chain from Fair Wear Foundation. Int. J.
Occup. Environ. Health 2016, 22, 283–291. [CrossRef] [PubMed]

84. Lin-Hi, N.; Blumberg, I. The Power(lessness) of Industry Self-regulation to Promote Responsible Labor
Standards: Insights from the Chinese Toy Industry. J. Bus. Ethics 2017, 143, 789–805. [CrossRef]

85. Ketokivi, M.; Mantere, S. Two strategies for inductive reasoning in organizational research. Acad. Manag.
Rev. 2010, 35, 315–333.

86. Strauss, A.; Corbin, J. Basics of qualitative research. In Techniques and Procedures for Developing Grounded
Theory, 2nd ed.; SAGE Publications Sage CA: Los Angeles, CA, USA; Thousand Oaks, CA, USA, 1998;
ISBN 9780803959392.

87. Flick, U. An Introduction to Qualitative Research, 4th ed.; SAGE Publications Ltd: London, UK, 2009;
ISBN 978-1-84787-323-1.

88. Yin, R.K. Case study research and applications. In Design and Methods, 6th ed.; SAGE: Los Angeles, CA, USA,
2018; ISBN 9781506336169.

89. Feilhauer, S.; Hahn, R. Formalization of Firms’ Evaluation Processes in Cross-Sector Partnerships for
Sustainability. Bus. Soc. 2019. [CrossRef]

90. Yawar, S.A.; Seuring, S. Management of social issues in supply chains: A literature review exploring social
issues, actions and performance outcomes. J. Bus. Ethics 2017, 141, 621–643. [CrossRef]

91. Brown, G.D. Effective protection of workers’ health and safety in global supply chains. Int. J. Labour Res.
2015, 7, 35–53.

92. Plambeck, E.L.; Taylor, T.A. Supplier Evasion of a Buyer’s Audit: Implications for Motivating Supplier Social
and Environmental Responsibility. MSOM 2016, 18, 184–197. [CrossRef]

93. Sinkovics, N.; Hoque, S.F.; Sinkovics, R.R. Rana Plaza collapse aftermath: Are CSR compliance and auditing
pressures effective? Account. Audit. Account. J. 2016, 29, 617–649. [CrossRef]

94. Outhwaite, O.; Martin-Ortega, O. Worker-driven monitoring—Redefining supply chain monitoring to
improve labour rights in global supply chains. Compet. Change 2019, 23, 378–396. [CrossRef]

95. RBA. 2018 Annual Report; Responsible Business Alliance: Alexandria, VA, USA, 2018.
96. Terwindt, C.; Saage-Maass, M. Liablity of Social Auditors in the Textile Industry; Friedrich-Ebert-Stiftung,

Global Policy and Development: Berlin, Germany, 2016.
97. Lebaron, G.; Lister, J.; Dauvergne, P. The new gatekeeper: Ethical audits as a mechanism of global value

chain governance. In The Politics of Private Transnational Governance by Contract; Routledge: Milton/Abingdon,
UK, 2017; pp. 97–114.

98. Anner, M. Corporate Social Responsibility and Freedom of Association Rights. Politics Soc. 2012, 40, 609–644.
[CrossRef]

99. CGF—SCCI. SSCI Benchmarking—The Consumer Goods Forum. Available online: https:
//www.theconsumergoodsforum.com/social-sustainability/sustainable-supply-chain-initiative/key-
projects/benchmarking-recognition/ (accessed on 14 August 2020).

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1017/beq.2019.10
http://dx.doi.org/10.1080/10773525.2016.1227036
http://www.ncbi.nlm.nih.gov/pubmed/27611103
http://dx.doi.org/10.1007/s10551-016-3075-0
http://dx.doi.org/10.1177/0007650319856633
http://dx.doi.org/10.1007/s10551-015-2719-9
http://dx.doi.org/10.1287/msom.2015.0550
http://dx.doi.org/10.1108/AAAJ-07-2015-2141
http://dx.doi.org/10.1177/1024529419865690
http://dx.doi.org/10.1177/0032329212460983
https://www.theconsumergoodsforum.com/social-sustainability/sustainable-supply-chain-initiative/key-projects/benchmarking-recognition/
https://www.theconsumergoodsforum.com/social-sustainability/sustainable-supply-chain-initiative/key-projects/benchmarking-recognition/
https://www.theconsumergoodsforum.com/social-sustainability/sustainable-supply-chain-initiative/key-projects/benchmarking-recognition/
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.


sustainability

Article

Transparency for Multi-Tier Sustainable Supply
Chain Management: A Case Study of a Multi-tier
Transparency Approach for SSCM in the
Automotive Industry

Iain J. Fraser 1,* , Martin Müller 1 and Julia Schwarzkopf 2

1 Institute of Sustainable Corporate Management, Ulm University, 89081 Ulm, Germany;
martin.mueller@uni-ulm.de

2 Chair of Sustainability Management, HTW Berlin Business School, 10318 Berlin, Germany;
Julia.Schwarzkopf@HTW-Berlin.de

* Correspondence: iain.fraser@uni-ulm.de

Received: 1 February 2020; Accepted: 25 February 2020; Published: 28 February 2020
����������
�������

Abstract: Sustainability in supply chain management (SSCM) has become established in both
academia and increasingly in practice. As stakeholders continue to require focal companies (FCs)
to take more responsibility for their entire supply chains (SCs), this has led to the development
of multi-tier SSCM (MT-SSCM). Much extant research has focused on simple supply chains from
certain industries. Recently, a comprehensive traceability for sustainability (TfS) framework has
been proposed, which outlines how companies could achieve MT-SSCM through traceability. Our
research builds on this and responds to calls for cases from the automotive industry by abductively
analysing a multi-tier supply chain (MT-SC) transparency case study. This research analyses a raw
material SC that is particularly renowned for sustainability problems—the cobalt supply chain for
electric vehicles—and finds that the extant literature has oversimplified the operationalisation of
transparency in MT-SSCM. We compare the supply chain maps of the MT-SC before and after an
auditing and mapping project to demonstrate the transparency achieved. Our findings identify
challenges to the operationalisation of SC transparency and we outline how FCs might set to increase
MT-SC transparency for sustainability.

Keywords: sustainable supply chain management (SSCM); supply chain transparency; multi-tier
SSCM; sustainability; automotive industry; case study research

1. Introduction

The last decade has seen remarkable growth in the interest in sustainable supply chain management
(SSCM). This entails how companies mitigate sustainability risks in their global supply chains
(SCs), as well as how they improve their own sustainability performance by making their SCs
more sustainable [1–10]. Continual advances in information and communications technology (ICT)
have led to near-global connectivity. These advancements have not only made global sourcing
and outsourcing [11,12] more practicable, it is also becoming easier for buyers and suppliers and
sub-suppliers to pass on information [11,13]. On the other hand, critical stakeholders are more able
than ever before to draw attention to the negative impacts of global firms’ operations all around the
globe [3,8,14–17]. At a time when consumers are increasingly wondering where and how their clothes
are made and just how sustainable their potential new electric vehicle might be, given the raw materials
required to make it, transparency in global supply chains is a core issue to be addressed. Just as Seuring
and Beske [18] and Pagell and Shevkchenko [10] demonstrated the need for normalising sustainability
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in supply chain management (SCM), in the last decade, authors have increasingly recognised the
central importance of extending (S)SCM beyond dyadic supplier–buyer relations [19–23] to developing
multi-tier SSCM (MT-SSCM) [24–30]. In order to achieve MT-SSCM, supply chain transparency is
required in order to know which parties in the supply network must be engaged [14,23,25,31,32].

Whilst numerous authors have noted that some industries (such as food, agriculture, chemicals
and pharmaceuticals) have been the subject of significant research on MT-SSCM [24,32,33], in which
a degree of transparency has been/could be achieved, other industries such as apparel [24,34] and
automotive [35–37] struggle to encompass the entire supply chain to achieve visibility and transparency.
In this context, academics have drawn attention to the particular challenges and complexities of mineral
SCs for MT-SSCM [38–41]. Such raw materials go through many processing steps that can include
smelting and refining, often spanning multiple continents, making transparency and tracking/tracing
very difficult [42]. Furthermore, whilst focal companies (FCs) are able to leverage their contracts with
direct suppliers to demand conformity with sustainability requirements, the lack of a contractual
relationship with sub-suppliers adds to these challenges. The challenge of multi-tier transparency in
complex SCs, confronting both academia and practitioners [32,43,44], is, as Bastian and Zentes [32]
refer to it, the ‘key prerequisite’ for achieving MT-SSCM.

Various authors have drawn attention to the serious sustainability challenges and risks in differing
mineral supply chains [31,40,45–47]. The mining and extraction sector is an industry associated with
invasive effects on the environment and hazardous working conditions [40,48–50]. Due to the many
stages that some minerals go through before they reach the final consumer, traceability is a particularly
difficult process [51,52]. One example of a raw material involving complex, opaque SCs is cobalt.
Whilst the longest-standing focus has been on conflict minerals (tin, tantalum, tungsten and gold—the
so-called “3TGs” [31,39,42,51,53]), cobalt has, for good reason, also received particular attention [54].
This attention has been directed to consumer electronics and increasingly to the automotive industry
as significant downstream customers of lithium-ion batteries containing cobalt [16,55–61].

Sustained, targeted pressure on FCs related to cobalt follows a growing trend whereby companies
are held accountable for negative sustainability impacts in their sub-supply chains [26,28,29,33,39,62],
the so-called “chain liability effect” [15,63]. This pressure is becoming more acute because of the
transition to electric mobility and a corresponding spike in demand for electric vehicle (EV) raw
materials [36,54,58,60,64,65]. Although this recent activity could give the impression that the problems
have only recently surfaced, knowledge on the importance of cobalt to the Congo and the precarious
conditions and sever sustainability issues in the cobalt mining sector have been available for a long
time (see, for example, Global Witness [66], Nordbrand and Bolme [67], Garrett and Mitchell [53],
Franken et al. [49], and Garrett [68]). However, minerals SCs are simply indicative of a larger challenge
facing academia and practitioners concerned with the implementation of MT-SSCM broadly across
industries and product segments.

Garcia-Torres et al. (2019) point out that although traceability has been the focus of certain
industries and achieved for certain products/produce, SC traceability for sustainability in general
remains a distant reality. To address this gap in the literature, Garcia-Torres et al. [24] recently proposed
a “traceability for sustainability (TfS)” framework, based on a comprehensive literature review of
MT-SCM, SSCM, and apparel literature. The TfS framework outlines three dimensions, governance,
collaboration and traceability and tracking, involved in an enabling cycle for more sustainability in
multi-tier SCs [24]. Our research is motivated by a desire to apply this promising framework to a critical
case to improve our understanding of how transparency can be achieved in MT-SCs for improved
SC sustainability.

This case study research will attempt to answer the following research questions.

RQ1. What challenges do focal companies face when operationalising transparency for multi-tier (sustainable)
supply chain management, in particular opaque supply chains?

RQ2. How might these challenges be overcome and what are the implications for the TfS model?



Sustainability 2020, 12, 1814 3 of 24

In answering these questions, this research aims to contribute to the research on how MT-SSCM
is instigated, practised and improved. To achieve this, the current article expands on a part of the
TfS framework proposed by Garcia-Torres et al. [24] and analyses how transparency can be achieved
as a necessary pre-condition for traceability for sustainability in multi-tier supply chains (MT-SCs).
Following a qualitative abductive logic, we begin with the TfS framework and undertake a case study
of a project in which an FC sets to gain transparency in a cobalt supply chain. By providing learning
from a particularly critical, complex and long supply chain, this article will demonstrate the challenges
to realising MT-SC-transparency, contribute to a deepened understanding of how such a process can be
operationalised in an MT-SC, in order to work towards the TfS envisioned by Garcia-Torres et al. [24].
Our qualitative research seeks to understand how the framework might look when applied in detail
to a concrete case (a project to attain MT-SC transparency), thus our choice of a case study research
approach (Eisenhardt, 1989; 1991).

The article continues with a review of the extant literature on SSCM, MT-SSCM, and
transparency/traceability in the supply chain context, leading to the recently proposed framework
for achieving MT-SSCM: Traceability for Sustainability [24]. Building on arguments presented in
the literature review, the authors propose to deviate slightly from the term traceability (preferred
as the overarching category by Garcia-Torres et al.), suggesting that transparency for sustainability
is the optimal concept. After introducing the adjusted theoretical frame, the article describes the
abductive qualitative research approach and the case study methodology. This is followed by the
findings of the case study. Finally, in the discussion, identified challenges to TfS in MT-SSCM are
presented, conclusions are drawn from the case and the authors propose ways for FCs to better
achieve transparency for MT-SSCM. The article concludes with limitations to the research and makes
recommendations for practitioners and academia for the further understanding of TfS and MT-SSCM.

2. Background

Responding to the opportunities presented by globalisation and in an effort to become more
competitive, global companies have been profiting from globally dispersed supplier networks for
a number of decades [12,69–73]. Recurrently and increasingly, various stakeholders have directed
their critical attention to the negative effects of large FCs’ sourcing and procurement practices and the
perception of their responsibility for sustainability problems in their global SCs [8,21,23,35,74–77]. Thus,
in hindsightKlicken oder tippen Sie hier, um Text einzugeben., it is not surprising that SCM expanded
its focus to include sustainability and that sustainable supply chain management (SSCM) has become a
prominent academic field in part responding to the calls for more critical attention [1,2,4,18,78].

2.1. Sustainability in Supply Chain Management Beyond Tier 1

Throughout the development of SSCM, many authors have focused on the barriers and drivers for
implementing SSCM [3,9,29,79–81]. By early 2019, over 1500 drivers of SSCM have been identified [78].
However, one major barrier confronting FCs wanting to improve the sustainability of their SCs is the
lack of SC visibility [31], hence limiting their ability to influence and improve sustainability in their
sub-supply chains [15,29,73]. This corresponds to the earlier problem of SSCM research that focused on
dyadic supplier–buyer relationships [19,22], whereby FC influence on sub-supply chain sustainability
performance decreases with rising SC distance [22,28,29,82]. This initial dyadic focus in SSCM research
is particularly interesting, given that seminal SSCM definitions include the entire supply chain [8,52].
Sauer and Seuring [28] argue that suppliers’ and sub-suppliers’ actions and practices are more likely to
be adapted to their SC setting, rather than an FC’s sustainability requirements, given the decreasing
FC influence upstream in the SC.

To overcome the limited, prevailing dyadic SC focus, Mena et al. [22] conducted a multiple-case
study of businesses from the food sector to propose a theory of multi-tier SCM and determined specific
relational practices among SC partner in MT-SCs. The authors concluded that “more companies [will
be] forging relationships across supply networks for various reasons, such as sustainability” and
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recommended that future research examine multi-tier SCs “in other industries with more complex and
longer supply chains, such as automotive or electronics” [22]. Seeking to advance this initial MT-SC
research, Tachizawa and Wong [29] conducted a structured literature review and sought to advance this
initial research by moving beyond relational factors in MT-SCs to governance mechanisms, practices
and contingency factors. Importantly, they added the context of sustainability, creating multi-tier SSCM
(MT-SSCM). Hartmann and Moeller identified and clarified a primary motivator for FCs to commence
MT-SSCM and found evidence for the “chain liability effect” in MT-SCs [15]. Although they recognised
the “limited” possibilities for FCs to establish full SC transparency, they noted, nonetheless, that “the
market will punish the focal firm [FC] for its suppliers’ behaviour . . . ” and they recommended that
“companies should work to ensure sustainable behaviour throughout the supply chain, to protect
themselves from chain liability” [15]. They concluded by calling for additional research on how SCM
can extend its reach to increase transparency in MT-SCs.

Grimm et al. [25,26] furthered MT-(S)SCM knowledge by focusing on the role of sub-suppliers and
their interaction with FC sustainability requirements. They analysed two MT-SCs in the food industry
and identified four groups of critical success factors that influence how successfully sub-suppliers
will comply with sustainability standards [25]. They noted the need to obtain more data and conduct
research in other industries/sectors. Building on these preceding contributions to MT-SSCM, Wilhelm
et al. [33] identified the “instrumental” role of Tier-1 suppliers that have a double agency: fulfilling
FCs’ requirements and actively passing on such requirements to the upstream SC [33]. Their research
involved FCs from the food industry and one consumer electronics FC. They concluded that their
analysis demonstrates different applications of purchasing power, but that power asymmetries in SCs
differ from industry to industry and that problems of (sub-)supplier opportunism can be “alleviated
through increased efforts to improve supply chain transparency” [33]. In another study, based
on data from seven MT-SCs in the food, apparel, packaging and consumer electronics industries,
Wilhelm et al. [30] built on the FC practices identified and proposed by Tachizawa and Wong: “direct”,
“indirect”, “work with third parties” and “don’t bother” [29]. In close alignment with previous research,
they discerned four MT-SC scenarios from their seven cases: open, closed, third party and “don’t
bother”, as well as three main factors influencing FCs choice to conduct MT-SSCM: supply chain
complexity, SSCM capabilities of Tier-1 suppliers and TBL/sustainability aspect in focus [30]. They
recognised that different MT-(S)SCM contingencies may be present in different industries such as
mining and automotive [30].

Drawing on their research into complex mineral SCs [40,41] and previous MT-SSCM frameworks,
Sauer and Seuring [28] proposed a three-dimensional framework for MT-SSCM in which the
sub-supplier’s direct environment is taken into consideration and proposed strategies for improving
MT-SSCM depending on various contingencies. In other research [41], Sauer and Seuring focused
on the specific SSCM issues in mineral SCs and added to previous approaches for conducting
MT-SSCM [22,25,29,33] by proposing a further strategy: the cascaded approach, whereby FCs
collaborate with mid-SC actors, who act as a sort of second FC to drive sustainability requirements
into the upstream SC. Due to the enormous complexity (involving hundreds and thousands of mid-tier
suppliers) downstream FCs have been found to “jump the chain” [51] to engage with key upstream
sub-suppliers/chokepoints and extend beyond their “visibility boundary” [31].

The primary problem that becomes apparent for companies trying to engage in MT-SSCM
is knowing who their sub-suppliers are, where the raw materials originate and the sustainability
conditions throughout the SC [83]. At present, the ability to trace raw materials for MT-SSCM and
have total SC visibility is a utopia [24,43]. While academic and theoretical progress has been made on
MT-SSCM, what is often missing is the recognition that SC transparency is a key pre-requisite before
MT-SSCM can occur [32]. As Wilhelm et al. stated, managing the sustainability of sub-suppliers “is still
the exception, rather than the rule” [30]. Gong and Jia et al. focused on how FCs can orchestrate their
resources to achieve sustainability knowledge transfer through an MT-SC [84]. Importantly, in their case
study, they transcended the triad with findings across and up to six SC tiers. They also recognised the
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role that supply chain mapping must play as a first step in MT-SSCM activities. Assuming that achieving
transparency (and the resulting SC visibility) is the key factor for MT-SSCM [31,32,41,82,85,86], it is
apparent that FCs find it exceptionally difficult to achieve transparency in their MT-SCs [87,88].

2.2. Transparency in Sustainable Supply Chain Management

The need for transparency in supply chains has been the focus of numerous authors [14,31,34,43,
87,88]. In some industries, such as food, agriculture and consumables, supply chain transparency has
received a lot of attention and made progress [3,25,32,73]. Garcia-Torres et al. [24,89] responded to
the challenges outlined above by conducting a systematic literature review of SSCM and traceability,
with a focus on the apparel industry as an industry demonstrative of acute sustainability issues
and characterised by MT-SC transparency challenges. They proposed an ambitious framework,
the enabling cycle “traceability for sustainability—TfS” that explains how FCs implement TfS to
increase transparency for improved sustainability in MT-SCs. Their framework builds on previous
theoretical models and proposes three main dimensions that explain the occurrence of TfS: Governance,
collaboration and tracking and tracing [24], as reproduced in Figure 1 below. Garcia-Torres et al.
conceive of traceability as a meta-capability that can have self-reinforcing positive effects on MT-SSCM.
Hence, they posit that TfS is applicable to SSCM in all industries and may be able to positively disrupt
existing SSCM and encourage more truly sustainable SCs [24].
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However, what is supply chain transparency? Trienekens and Wognum et al. define it as the
extent to which all SC stakeholders share a common understanding of, and have common access to,
product-related information that they request, without loss, noise, delay and distortion [73]. Hence
the onus is on the stakeholder (whether FC, supplier, or parties affected by SC activities) to request
transparency. Egel-Zandén et al. note that transparency expectations on FCs have extended into their
supply chains, leading to the ascension of the concept “supply chain transparency”, which they define as
the “disclosure of information about supplier names, sustainability conditions at suppliers, and buyers
purchasing practices” [43]. The OECD explicitly recommends that downstream companies implement
a “supply chain transparency system” that enables the identification of key midstream SC actors and
thereby countries of origin of all raw materials [86]. Some critical authors point out the potential
for and documented misappropriation and abuse of purported supply chain transparency [45,87,88].
Notwithstanding, this research follows Gardner et al. in their neutral assessment of the term, namely
that supply chain transparency alone is “neither inherently good, nor bad and that the impact of
increased transparency depends . . . on what information is being made transparent, how, to whom, and
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for what purpose” [38]. Furthermore, they highlight that transparency can “demystify” highly complex
SCs, allowing risks to be identified and targeted improvements to be made [38]. Thus, in alignment
with the logic of Garcia-Torres et al. [24], we argue that transparency in MT-SCs should not just be
transparency for transparency’s sake, but rather must be transparency for sustainability (TfS).

2.3. Differentiating between Supply Chain Traceability and Transparency

Garcia-Torres et al. [24] make a compelling case for focusing on traceability as the defining activity
(the “doer”) in their framework for improving SSCM’s reach in complex MT-SCs. Still, as Young and
Dias [42] clearly portray, it is important to understand the nuances and differences between tracking
and tracing in MT-SSCM. Traceability is certainly a common transparency approach for FCs (see
Figure 2) that aim to achieve more transparency in their upstream SCs, by tracing back “up” the supply
chain to determine the origins of their products. Gardner et al. [38] build on the SC transparency
framework of Egels-Zandén et al. [43] by proposing that SC-transparency consists of six types of
information: traceability, transaction, impact, policy and commitment, activity, and effectiveness
information [38]. This underlines our argument that traceability is a key measure that contributes to
the overarching concept of SC transparency. Hence, we concur that traceability is one of a number of
steps/approaches to achieving transparency for sustainability in MT-SSCM. Also, practically speaking,
transparency is an indisputable precondition for undertaking traceability—an FC must know who it
should interact with (“who is my Tier 2?”) before it can begin tracing its products or raw materials up
the SC. Depending on who is instigating MT-SC transparency (i.e., focal companies, raw materials
producers, mid-stream players such as refineries and smelters, or third party actors), there will be
different approaches to gain transparency for sustainability (see Figure 2). Material or product tracking
is most relevant for upstream SC actors (such as raw material producers) or FCs that know the source
of their materials and who want to “track” the supply routes that the materials/products take, down
the supply chain. By contrast, traceability is the approach for SC stakeholders to uncover the origins of
a product or raw material by retracing the route taken up the supply chain. Mid-stream SC members
would employ both approaches to gain full SC transparency.
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In conclusion, we generally adopt the TfS framework [24]; however we substitute the term
traceability with transparency in the title, thus rebranding the model “Transparency for Sustainability”.
Garcia-Torres et al. [24] actually propose that “visibility and transparency are preconditions for
effective tracking” and suggest a four-step process: (1) Integration of visibility (access to / share
information); (2) Transparency becomes core element—as a practice; (3) Integration of traceability
systems; and (4) Traceability related innovation—extend transparency from SC actors to non-SC
actors. Thus far MT-SSCM research has been primarily focused on the food and somewhat on the
chemical and pharmaceutical industries. Although the TfS [24] framework is based on an analysis of
the apparel industry, it has the potential to be applied generally, independent of a specific industry.
Many other MT-SSCM frameworks imply knowledge about the necessary SC triads/sub-supply chain
structure [22,25,26,29,30] or treat it as an unknown field (e.g., “Tier-n space” [28]) requiring supply
chain mapping for SC sustainability learning [84] or coalition with key SC chokepoint actors to cascade
requirements and extend FC reach [41]. The TfS model recognises the central necessity for the discovery
of the MT-SC (traceability/transparency) and frames this on the same level as SC collaboration and SC
governance. Hence, our abductive research sought a challenging, qualitative case study to further
analyse the potential workings of this framework. We particularly focus on the crucial part (highlighted
in Figure 3) of their TfS framework in our in-depth case study. The research contributes to moving
beyond a theoretical proposition of processes, interdependencies, antecedents, drivers and barriers,
to understanding how entities can operationalise transparency for sustainability in their SCs, to suggest
how transparency for sustainability can be achieved in MT-SSCM.
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3. Methods

Noting the calls from the literature for a more in-depth understanding of how SC transparency
can be achieved, this research employs a qualitative, abductive research design [90–93]. This is because
abductive analysis research “specifically aims at generating novel theoretical insights that reframe
empirical findings in contrast to existing theories” [93]. With a grounding in the extant MT-SSCM
literature summarised in Section 2 above, we discovered and gained access to a potentially interesting
case of a project attempting to attain MT-SC transparency. We qualitatively analysed this case,
suspecting to encounter “surprising empirical findings” in order to return to the pre-conceptualisations
we had formed based on our review of the literature. Once the case study was underway, we returned
to the literature, in an iterative sense to inform our analysis of the qualitative findings [93–95]. In such
a manner, abductive research seeks to supplement or improve existing research and theory, with
findings obtained from empirical idiosyncrasies [96–98]. The TfS-enabling cycle framework seemed
promising but optimistic when imagining its application to an opaque, high-risk SC, such as the cobalt
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SC in the automotive industry. Bitekine argues that research should not only explore “quantifiable
aspects of . . . process explained by theory but also those . . . aspects . . . that cannot be adequately
quantified” [99]. For this case study, the researchers gained access to a project, in which a global
focal company, hitherto “FC1” (referred to as FC1 to distinguish it from the common abbreviation
FC/FCs for any/all focal companies), and one of its suppliers attempted to obtain MT-SC transparency
for sustainability purposes (such as to gain visibility, capture sustainable procurement practices,
evaluate OECD due diligence compliance) in a complex cobalt SC. The selected mineral supply chain
demonstrates characteristics [41] that set it apart from many of the previous supply chains (e.g., food,
precious stones, pharmaceuticals, and apparel) that had served as the cases upon which previous
frameworks and theories of MT-SSCM have thus far been based.

3.1. Case Study Research Design: Single Case—Within Case Analysis

Due to the need for empirical examination of the TfS framework [24,89], we employ a case study
research approach, to make participant observations [100] about the “real world phenomenon” [101]
and process [102] of multi-tier SSCM. This research attempts to understand TfS in a case-context and to
what extent the empirical findings correspond to the theory discussed in Section 2.2 above [103,104].
Cavaye points out that while there is a tendency towards positivism and deductive approaches among
proponents of case study research (see, for example, Lee [105], Orlikowski and Baroudi [106], and
Yin [100,104]) case study research may entail an unstructured, interpretive investigation of a single
case [103]. Whilst numerous authors underline the importance of multi-case case study research,
particularly for validating concepts [104,105,107,108], others point to the value and necessity of
single-case case-study research [100,103,109,110].

As Eisenhardt explains, case studies can be useful for generating important new insights,
particularly those concerning under-researched phenomena, where “current perspectives seem
inadequate because they have little empirical substantiation” [108]. Cavaye [103] adds that the
purpose of a single-case study can allow the researcher to understand the nuances of a phenomenon
in depth. Previous research had called for an examination of the automotive industry for MT-SSCM
and transparency [22,24,30,33]. With access to an illustrative FC project in the automotive industry,
we decided on a single-case case study, employing within-case analysis. For this case study, the unit of
analysis is the cobalt supply chain under examination.

3.2. Case Selection & Definition, Case Study Actors

Our case study concerned the SSCM of the automotive company “FC1” and specifically the
SC mapping and auditing work of an auditing and supply chain specialist consultancy “ASPC1”,
undertaken on behalf of FC1 and one of their strategic Tier-1 suppliers (hitherto “T1S”) on their
common cobalt SC. Increasing climate and environmental pressure, driving the ramp-up of electric
vehicle production on the one hand, coupled with the shocking conditions presented in the media
around cobalt mining on the other, make the cobalt supply chain a pressing candidate for SSCM
research. Add to this, the particular brand and purchasing power of automotive OEMs to require
more transparency in their SCs makes an automotive OEM an ideal candidate to be selected for an
in-depth MT-SC transparency case study. In this case, SC transparency was understood to include
finding out if the supposed knowledge about the sub-SC was extensive and complete and to determine
the capacity of sub-suppliers at each stage for contributing to and achieving SC transparency as well as
responsible sourcing, due diligence and other sustainability practices. However, the establishment of
MT-SC transparency, in the sense of visibility of the sub-supplier ecosystem, remained the focus of this
research, as we consider it to be the prerequisite for further sustainability/SSCM activities.

The initial project that constitutes the case ran for six months. In order to map the common
supply chain of FC1 and T1S for upcoming models (start of production in the following year), ASPC1
implemented its due diligence and supply chain mapping audits methodology for cobalt on the
respective FC1 cobalt SC. Supply chain mapping audits go beyond a typical supplier audit. They not
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only focus on the supplier and the conditions and capabilities at the supplier’s direct facility but also
entail an explicit focus on the supplier’s position in the supply chain and to uncover the supplier’s
supply sources and validate this information (see [111] for more information). In Section 4, we outline
the background and setting of the case study, as well as providing a description how transparency was
achieved through SC mapping audits.

3.3. Data Collection

Our research involved thorough observation and analysis of a single channel of data generated
through the implementation of ASPC1’s proprietary methodologies, which comprised multiple forms
of qualitative data [100]. These included supply chain maps, audit responses, risk analyses, audit
reports, researcher participant observation and project correspondences. ASPC1 was contracted by the
multi-national automotive FC (herein referred to as FC1) and one of FC1’s Tier-1 suppliers (T1S) to
apply its methodology to the SC in question. The initial cobalt supply chain map was provided to FC1
and ASPC1 by T1S concerning the cobalt supply chain for relevant upcoming products based on T1S’s
MT-SC knowledge and what they were able and willing to provide at that point in time. This depiction
of the MT-SC (see Figure 4) was taken as the baseline data, against which real and verified SC data
was collected by ASPC1 and compared. Based on the original mapping, audits assessing the capacity
for MT-SC due diligence were planned with ASPC1. One of the researchers participated in biweekly
project calls, had access to project documents and correspondence, analysed ASPC1’s audit reports
and contributed to brainstorming about how to improve project processes.Sustainability 2020, 12, 1814  11  of  24 
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Figure 4. Initial map provided to FC1 by TS1 of FC1’s cobalt supply chain.

3.4. Analysis

Our abductive research involved reviewing how MT-SC transparency has been understood in the
literature and what approaches have been proposed. We then turned to our specific case to analyse
“how” transparency for sustainability was operationalised in MT-SSCM from an FC’s perspective.
Hence, we set out to capture and then compare the MT-SC transparency knowledge (data) that a focal
company could obtain by simply asking its Tier-1 supplier, with the transparency data gained by
conducting SC mapping audits and due diligence/sustainability assessments using ASPC1’s SC audit
and mapping methodology. Based on the SC data, which ASPC1 enabled and uncovered for FC1 and
T1S in the project, we identified and compared the disclosed/known number of SC (sub-)suppliers,
to demonstrate how an FC’s SC-transparency may be quantified and operationalised. Beyond this
quantified data, we made observations about real-world processes, barriers and enablers that can affect



Sustainability 2020, 12, 1814 10 of 24

aspects of MT-SSCM, such as tracking and tracing, governance and collaboration, with reference to
the TfS framework. Our particular analytical focus was on the implementation process, to identify
what steps precluded what results, in order to demonstrate how to make progress towards MT-SC
transparency. In our analysis of the data generated by ASPC1 for FC1 and T1S, we aimed to further
operationalise the TfS framework and identify additional factors that may be necessary for the proposed
TfS enabling cycle to work.

4. Case Study

4.1. Setting & Project Background

As part of its SSCM strategy, FC1 is focussing on SC-transparency as a precondition for other
sustainability activities in critical sub-supply chains. FC1, like numerous other focal companies that
have cobalt in their final products, recognised the significant risks associated with the raw material.
Critical stakeholders have increased pressure on global brands to improve their SC due diligence
and address issues associated with cobalt supply. However, as FC1 did not source the raw material
directly, the challenge was to improve transparency and find out where the cobalt in various parts and
products came from. Thus, risk management was a driver for obtaining more transparency in such
a high-risk SC. FC1 engaged in industry-wide discussions and followed the newest developments
in cross-industry forums. There were various previous attempts to ascertain information about the
sub-supply chain, including a pilot project involving a cobalt-specific questionnaire that was to be
“cascaded” down the supply chain. Whilst this pilot made some progress (down to Tier 3 and 4 in a
few instances), it was generally recognised that the methodology was not sufficient and relied heavily
on the goodwill and honesty, as well as the capacity and knowledge, of suppliers about the structure of
the sub-supply chain. Since 2016, FC1 had decided to engage in direct dialogue with strategic future
suppliers of cobalt-containing products and carry out sustainability workshops in order to identify
common areas of focus and risk and then to determine the next steps to address the identified risks.

One of the companies FC1 engaged in such a sustainability workshop was a strategic supplier,
T1S. As part of this engagement, the need for more transparency in T1S’s supply chains for FC1’s
products was determined. The culmination of several supplier sustainability engagement workshops
between T1S and FC1 was an agreement to jointly commission ASPC1 to map and conduct supply
chain mapping audits of the common cobalt supply chain for upcoming products.

4.2. Cobalt Supply Chain Mapping Project for Multi-Tier Supply Chain Transparency

Our research team had access to the planning, execution and results of a supply chain mapping
and auditing project, implemented by ASPC1 for FC1 and T1S. The scope of the project was focused
on establishing T1S’ multi-tiered supplier ecosystem (the complete picture of the sub-supply chain,
including all supply chain partners) for cobalt material in FC1’s products down to the mine level. This
case study includes a description of the background, motivations and setting leading to such a supply
chain transparency project, and the importance of the access to ASPC1’s audit methodology to achieve
the goal of the project. It also offers a description of the process of how transparency in this specific
case was conceived, how the project was implemented, and to conclude, a comparison of the supply
chain maps, before and after the project had been completed (representing the transparency achieved).

Supply chain mapping audits entail auditing a supplier to gain an exhaustive picture of the
supplier’s sources for the product concerned, in this case, cobalt. ASPC1 was selected by FC1 and T1S
due to its successful implementation of supply chain mapping audits globally for other companies
and the required expertise to complete the project. Both commissioning companies’ management
agreed to carry the cost of auditing sub-suppliers. This entailed the possibility of opening up the
sub-supply chain and potentially being made aware of and exposed to more unknown risks. However,
given the increasing (critical) interest in electric vehicles and the requirement that they be produced
more sustainably, coupled with FC1’s general increased emphasis on sustainability in procurement,
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both companies decided to undertake the project. Following the co-ownership logic of the project
and tri-partite implementation, and recognising that risks in the cobalt supply chain would affect
both FC1 and T1S, the companies agreed to co-fund and manage the project. Moreover, as a direct
supplier of FC1, T1S also reported that it saw participation in such a project as part of demonstrating a
commitment to FC1’s supplier requirements that they were motivated to fulfill.

To begin the mapping and auditing process, T1S provided FC1 and ASPC1 with an initial SC map,
outlining T1S’s understanding and knowledge about the cobalt SC, as far as it related to FC1’s products.
This “before” map was based on information provided to T1S by its suppliers and sub-suppliers. This
initial map revealed the following initial, presumed MT-SC situation (see Figure 4).

According to the original SC map estimate, the SC involved the following sub-supplier levels:
Tier 2—two cathode producers; Tier 3—three pre-cursor material producers; Tier 4—six fine refiners;
Tier 5—eight crude refiners/treatment units; and at Tier 6—nine mines (see Figure 4).

4.3. SC Mapping, Auditing and Project Processes

The scope of this initial project was decided based on the information regarding the SC structure
and the number of sub-suppliers provided in the initial map to FC1 by T1S (recall Figure 4). Based on
ASPC1’s advisory, it was agreed to begin auditing and mapping the supply chain tier by tier. At all
tiers in the supply chain, ASPC1 checked the relevant company’s due diligence in sourcing, managerial
awareness and responsibilities, and their due diligence system and site/company sustainability
performance. They then proceeded upstream up the SC. The case data was primarily generated
through the process of auditing sub-suppliers. The SC mapping audits followed a general supplier
audit process for engagement, communication, execution and follow-up, as depicted in Figure 5.
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Figure 5. Supply chain auditing and mapping process.

The SC-mapping audits were announced and requested by ASPC1, explaining that the audit had
been commissioned by FC1 and T1S. Follow up communication by FC1 and T1S was occasionally
required to secure sub-supplier acceptance and participation. Each audit generated numerous types of
data: process data; SC-mapping data (sub-supplier determination); general supplier sustainability
performance data; and particularly, supply chain due diligence data (supplier practices and information
measured against OECD guidance, 86). ASPC1 conducted the audits onsite at each of the concerned
(sub-) suppliers’ facilities, which included documentary and records reviews, management and
employee interviews and a facility walk-through for observation. Beyond the supplier data, SC map
updates, audit reports and correspondence, the corresponding author also made observations and
gathered experience regarding the processes, communication and collaboration, involved in such an
MT-SC transparency undertaking.

ASPC1 agreed to provide regularly updated SC maps together with audit reports to demonstrate
progress made to T1S and FC1. Regular bi-weekly calls were held between FC1, T1S and ASPC1 in
order to discuss progress, escalate issues, brainstorm communications for encouraging sub-supplier
participation and acceptance of the audits, request and follow up on corrective action plans, and
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begin responding to identified risks and issues. FC1, T1S and ASPC1 allowed one of the researchers
to accompany an audit of one of T1S’s plants, allowing the authors to gain an understanding of
how such an SC mapping and due diligence audit is carried out in practice. By the end of an audit,
the (sub-)supplier must prove to ASPC1 that they are able to exercise due diligence on the materials
under scrutiny in their SC. FC1 decided to continue the SC transparency project in phase two, involving
an extension of the auditing and mapping activities to cover discovered but not yet audited parts of
the supply chain.

5. Case Study Findings and Analysis

In this section, we begin by describing the primary transparency findings of the MT-SC mapping
project that constituted our case study, and then we present the findings of this project organised into
abductively determined categories.

5.1. Case Study Findings

Our qualitative case study of ASPC1’s SC mapping and auditing methodology, implemented
in FC1’s and T1S’s common SC, provided us with a rich picture of the complexity, challenges and
required steps for obtaining MT-SC transparency. The primary finding of the case study was that
the cobalt supply chain, which constituted the unit of analysis of our research, was in fact far more
complex than either FC1 or T1S had anticipated and revealed many unknown SC actors, particularly in
the midstream SC, as shown in Figure 6. Sub-suppliers are marked green, traders blue and mines grey.
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A cursory comparison of the two SC maps (depicted in Figures 4 and 6) reveals that a clear and
significant increase in MT-SC transparency was achieved and thereby a better understanding of the
sub-supply chain. As portrayed in Table 1, the number of identified SC actors increased from 28 to at
least 79, representing a 182% increase in visible, identified SC actors.
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Table 1. Comparison of number of known/disclosed supply chain actors in FC1’s cobalt SC.

Supply Chain Tier # SC Actors Initially Identified # SC Actors Identified After Project

2nd Tier—Cathode 2 2

3rd Tier—Pre-Cursor 3 2

4th Tier—Fine Refiner 6 37 (21 + 11 Traders + 5 undisclosed)

5th Tier—Crude Refiner 8 27 (16 + 11 Traders)

6th Tier—Mine 9 11 (+X? undisclosed)

Total 28 79 (+ X?)

Having established these primary comparative findings, we continued with an abductive approach,
iterating between the accumulated data, experiences, process knowledge and identified gaps learned
in the project and the MT-SSCM literature. In so doing, we began to identify categories of issues
to group our findings. These categories were as follows: unexpected sub-supply chain complexity
(Section 5.1.1); distance of T1S to its upstream SC (Section 5.1.2); MT-SC collaboration and governance
(Section 5.1.3); iterative nature of attempts to gain transparency in MT-SCs (Section 5.1.4); and finally,
that transparency, once obtained, only represents a temporal snapshot of the MT-SC (Section 5.1.5).

5.1.1. Complexity of Analysed Multi-Tier Supply Chain

The project for improved transparency in the cobalt supply chain was enlightening for both FC1
and T1S. Already after just a handful of supply chain mapping audits, it became abundantly clear that
the cobalt supply chain was much more complex than initially understood by both commissioning
parties. The prior knowledge, existing methodology and practical implementation experience of the
implementation partner, ASPC1, were crucial to the project. The regular SC map updates, provided
by ASPC1, clearly demonstrated that the initial supply map provided by T1S was insufficient and
incomplete. Not only were many new sub-suppliers uncovered, but the number of traders at various
tier-levels added to the complexity, as traders entertain supply relations to many more other SC
partners. Even after only a dozen SC mapping audits, the SC complexity became so intense, that it was
proving difficult to visualise using standard office computer tools.

5.1.2. Distance of Tier 1 to Upstream Supply Chain

Partially owing to the complexity described above, like many Tier-1 suppliers, T1S is highly
removed (6 tiers, not including middlemen functions/traders selling material within the same SC
tier level) from the upstream SC (mining/extraction level). This case made it apparent that T1S was
ill-informed about and/or ignorant of its own sub-supply chain. T1S’s initial disclosure was dependent
on information from their own direct suppliers. Hence, the case study was not only a wake-up call for
T1S, it demonstrated to FC1 that their Tier-1 suppliers probably have decidedly limited transparency
knowledge about their sub-supply chains. The project also helped T1S make the case to its management
for more resources and organisational attention, in order to have a better picture about SC transparency
in the future. The case demonstrated the pressing need to FC1 to engage its direct suppliers of critical
raw materials in order to ensure that MT-SC transparency and due diligence would be improved.

5.1.3. Multi-Tier Supply Chain Collaboration & Governance for Sustainability

Once the project began, it also became clear how an attempt to increase transparency (and
work towards traceability) also impacted SC collaboration and SSCM governance. Through the
thorough work of ASPC1, particularly in the cobalt ecosystem, FC1 and T1S were conducting audits
that aligned with global institutional expectations, such as OECD due diligence requirements and
Responsible Minerals Initiative (RMI) and Responsible Cobalt Initiative (RCI) governance expectations.
Although sub-suppliers accepted the audits, they pointed out that similar audits were being conducted
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frequently by different global FCs and that there was a pressing need for more standardisation and
alignment. Such considerations around the frequency of audits led to ASPC1 and FC1 deepening
their relationship to engage other companies in collective action processes with the objective to reduce
overall costs and time spent without losing robustness of MT due diligence process. The combined,
collaborative approach of FC1, T1S and ASPC1 pushing for more transparency in complex supply
chains was effective. The collaboration between the three parties resulted in a high up-take rate of
sub-suppliers agreeing to the audits, with only one sub-supplier refusing the audit, reportedly due to
audit fatigue. This sub-supplier instead offered to share their third-party audit results with T1S and
FC1. With FC1, T1S and ASPC1 working together, the combined weight/clout seemed to have positive
effects in terms of ensuring participation and SC disclosure. Not just in the sense of “pressuring”
sub-suppliers to agree to audits, but also in terms of engaging with sub-suppliers on the broader issues
of transparency, sustainability, instituting management systems for responsible sourcing/due diligence
and MT-SC sustainability risk management. Although initial engagement of some sub-suppliers took
some recurring effort, once contact had been established, opportunities for increased engagement and
cooperation became possible. The direct engagement led to more MT-SSCM exchange, also among FC1
and its ier 3, 4, and 5 sub-suppliers. The transparency obtained served as a foundation, upon which
both FC1 and T1S could base further MT-SSCM measures and activities.

5.1.4. Iterative Nature of Gaining Transparency in Multi-Tier Supply Chains

The initially contracted audits focused on those company types mentioned in the initial disclosure:
pre-cursor and cathode producers as well as fine refiners and crude refiners, with a goal to find out the
point of origin of raw materials (i.e., mine sources). Whilst the project led to making progress up the
supply chain, it was also clear that more iterations would be necessary to uncover new “branches” in
the mid-stream supply chain map. Both companies noted that attempts to trace the live material flows
of raw material supplies from the origin through the SC (for example, with the help of blockchain
technology) would be more fruitful when a comprehensive discovery and visibility of the majority of
the supply chain has been achieved.

5.1.5. Temporal Nature of Supply Chain Mapping

The case study was based on a disclosed “SC snapshot” from a set point in time. APSC1 audited
supplier relations over the 12 months prior to the audit. Even throughout the relatively short, 6-month
project, there were proclaimed changes to sub-supply chain structures. This meant that planned future
audits were rejected by Tier 4, as they claimed that they no longer sourced from particular identified Tier
5/Tier 6. This posed a challenge in terms of FC1’s and T1S’s risk management, as the emerging supply
chain map was static whereas supplier relations are dynamic. Also, it is possible that sub-suppliers will
cancel purchasing contracts for some time (e.g., due to reputational risk) and then resume the supplier
relationship later. Or they can simply claim to have cancelled business relationships when in fact
this is not the case. For these reasons APSC1 encourages FCs and customers to invest in longer-term,
recurrent auditing programmes, to drive continuous improvement and to ensure that this improvement
is tracked over time, allowing such SC changes to be monitored and validated.

5.2. Within Case Analysis

When surveying the academic literature on MT-SSCM, one could gain the impression that
discovering and then interacting with the sub-supply chain is a rather straightforward undertaking.
Garcia-Torres et al. [24] and other frameworks [22,28,29,33,41] appear to assume that knowledge
about the other SC participants is available, accurate and exhaustive/complete. Or if it is not, that the
information to be gained from direct suppliers about Tier 2 or key mid-stream sub-suppliers (such
as smelters, refiners) is accurate. Our case study found that such assumptions would be ill-advised.
Neither did the extant literature propose guidance on the “how-to” of achieving transparency/

traceability. Even in the TfS framework, this seems to treated as self-explanatory. Our case study
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findings shed light on an indicative process of how to achieve MT-SC transparency, and demonstrated
that it can be a highly complex, demanding process, which may require significant resources and
expertise (in this case, external expertise, such as that provided by ASPC1). Moreover, the process
entails and requires extensive supplier coordination, cooperation and collaboration, which is neither a
given nor self-explanatory. Obtaining transparency is resource-intensive and time-consuming (e.g.,
manpower, correspondence, activating multiple hierarchy levels within each company, contracting
third-party experts). Such activities required attaining support and commitment from management
in both participating companies, who aimed to achieve MT-SC transparency. However, once the
process of supply chain mapping for transparency had begun, it led to a strengthening of the strategic
partnership between FC1 and its supplier T1S as well as between both parties and ASPC1. This, in turn,
helped to improve collaboration and communication with suppliers/sub-suppliers and eventually
led to more trust among participating SC actors. This trust and collaboration seem to have laid the
groundwork for more explicit governance in the supply chain under consideration. In the following,
we discuss the implications of our findings and analysis for MT-SSCM in general.

6. Discussion

The case study provided numerous findings that are particularly interesting for MT-(S)SCM in a
number of ways. The TfS model of Garcia-Torres et al. [24] was found to generally apply, insofar as the
initial goal to trace the origin of the raw materials in an FC’s products resulted in cyclical (iterative)
improvements, including improved and increased collaboration among supply chain actors and the
beginnings of governance of the MT-SC (recall Figure 1). However, the focus at the core of this research
was the question of what barriers there are to achieving transparency in MT-SSCM, and how this
could be operationalised, so that FCs may achieve transparency to enable such tracking and tracing,
governance and collaboration in the future. In this discussionn we analyse the relevant findings from
our case study that demonstrate how transparency (in place of column “traceability” in the original TfS
framework, recall Figure 3) can be operationalised, before pointing to the limitations of our research
and making suggestions about areas for further research.

Analogous to our findings, we structure our discussion of primary findings and their relevance for
MT-SSCM into the following categories: underestimated complexity (6.1); distance of Tier-1 suppliers
to their upstream SC (6.2); MT-SC collaboration and governance (6.3); the iterative nature of obtaining
transparency (6.4); and the temporal nature of supply chain mapping (6.5).

6.1. Underestimated Complexity

The case study demonstrates that sub-supply chains can potentially be significantly more complex
than companies assume. Considering that the SC maps depicted in Figures 4 and 6 are only for
the SC of one supplier supplying specific products to one FC, it is plausible that the entire cobalt
supply chain is even more complex. It follows, that increasingly demanding or critical stakeholder
expectations [15] will not change the fact that, at present, potentially many raw material supply chains
are surprisingly more complex, and that this only becomes apparent, once they are systematically
explored [83]. Furthermoren this underestimated, or at least unknown, complexity could pose a threat
to FCs’ and downstream suppliers’ risk management, as it would mean that they do not have accurate
or enough information to base risk management estimates on [31].

However, not only is the increased MT-SC complexity worth noting, but also how unexpected this
was. Neither the T1S nor FC1 had anticipated an almost threefold increase in the number of sub-supply
chain actors. Both practitioners and academics should take this into account when addressing complex
SC. Undertaking MT-(S)SCM is more manageable when considering a supply chain with a total of
approximately 30 actors. If this number significantly increases, i.e., to 80 (or higher), the amount
of coordination, communication and risk management required can quickly become overwhelming.
Thus, MT-SSCM research and frameworks should account for such eventualities. This underestimated
(or unanticipated) complexity should not serve as a reason to not aim for SC transparency but should
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be recognised and calculated in terms of managing expectations. One conclusion that can be drawn
from our findings, in this regard, is that FCs should aim for sub-SC rationalisation in order to reduce
complexity and the corresponding sustainability risk. Finally, this research lends weight to the concept
of proactive supply chain leadership, in order to improve SSCM performance [81].

6.2. Distance of Tier-1 Suppliers to their Upstream Supply Chain

This case study clearly showed that automotive (but also electronic) mineral supply chains are
different from agricultural/produce/food and apparel supply chains. In earlier studies of MT-(S)SCM
(e.g., [22,29,30,73]), the supply chain was conceived of as consisting of three tiers. In the SC maps
depicted in our case study, we solely depict extraction, treatment, production, and processing steps.
If we were to add transport/logistics service providers, there would be even more steps. Our case
demonstrates that supply chain actors at the same tier level have business relations, meaning that
sometimes transactions can occur at the same tier level. Hence, unsurprisingly, Tier-1 suppliers (often
large multinational companies themselves) in such supply chains are far removed from the realities
of mid-stream and upstream SCs and are correspondingly under-informed about the structure of
the sub-supply chain. In this manner, they are forced to rely on the disclosure of their suppliers
(Tier-2+) and thus it can be highly problematic for FCs purely relying on their Tier-1 for supply chain
transparency. Such incomplete SC disclosure does not have to be deliberate, but could also be due
to a lack of available knowledge and internal resources to improve the knowledge at T1S. On the
other hand, previous research has pointed to the special “double role” of Tier-1 suppliers [33] and
that such suppliers’ compliance with the sustainability goals and expectations of FCs can depend on
public attention and pressure on Tier-1 and the perceived risks of inactivity or non-compliance [26,27].
We argue that our research demonstrates how such mapping projects can significantly increase attention
within Tier-1 suppliers’ organisations for the need for more resources to address the topic of MT-SC
transparency for SSCM. On the other hand, Tier-1 suppliers usually sign contracts in which they agree
to adhere to FCs’ code of conduct and enforce these further up the supply chain. Such transparency
exercises could be seen as risky for Tier-1 suppliers, as it exposures their lack of knowledge.

6.3. Multi-Tier Supply Chain Collaboration & Governance

Whilst the focus of this research has been on the transparency/traceability part of the TfS
framework (rather than collaboration and governance), it became clear, as the framework suggests,
how interconnected these three aspects [24,25] are (recall Figures 1 and 3). In the case at hand, the
ability to co-conduct transparency and SC mapping resulted from a string of sustainability workshops
and thus we can surmise that, without enough collaboration, a full supply chain transparency project
does not have a high chance of success. The engagement, whilst often treated cautiously to begin with
(which is an understandable reaction to being audited), in some cases was then used as a platform
for more exchange between the mid- and up-stream sub-suppliers and T1S and/or FC1. Potentially,
the direction of such a transparency push must not necessarily go from downstream FCs back up to the
raw material but could, (conceivably) begin with mines/raw materials producers, who, together with
treatment units, wish to work for more transparency in their downstream SC [45,53]. This might then
also lead to more exchange, collaboration and eventually strengthened governance [41]. In many cases,
the usefulness of achieving MT-SC transparency, undertaking due diligence for responsible sourcing
and trying to improve sustainability through the supply chain was able to be “sold” as a benefit for all
participating SC actors as it reduces their risks and positively differentiates them, making them a more
attractive (sub-) supplier in the future. Finally, engaging third-party, subject matter experts, in the
form of service providers or relevant organisations (e.g., international bodies, NGOs), with specific SC
expertise, and who have no buyer-seller relation to the product at hand, is potentially a significant
factor that lends legitimacy to the undertaking. Such third-parties can interact with auditees in a
different manner to the FC or downstream direct/Tier-1 suppliers. We argue that companies attempting
to undertake such supply chain mapping audits themselves will struggle due to the lack of resources
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and, specifically, expertise in terms of the sub-supply chain mapping process and because their role as
a buyer adds pressure to achieve and declare biased outcomes.

6.4. Iterative Nature of Gaining Transparency in MT-SCs

Our case study demonstrates that SC transparency is not a static state, but rather something that
needs to be worked towards. Thus, operationalising supply chain transparency in large, multi-national
SCs probably requires an iterative process, which corresponds to the self-reinforcing cycle proposed
by Garcia-Torres et al. [24]. One begins with an incomplete picture (an initial estimated supply chain
map), that nonetheless provides a frame of reference and seeks to improve MT-SC visibility [31].
Gong et al. [84] remind us that MT-SSCM should be thought of in terms of processes. They see SC
mapping as the first step in such a process toward the dissemination of sustainability throughout the
MT-SC. This process could be done at product level, supplier level or perhaps for a raw material. Once
mapping activities reveal new supply chain actors, these need to be included in the mapping process
and integrated. We argue that proposing a traceability system before having conducted intensive
mapping activities will be limited because such an SC map will most probably be incomplete and thus
important parts of the supply chain could be missed in the tracking/tracing system. This problem
would be intensified if there is not sufficient trust that (sub-) suppliers will proactively disclose that
other materials, products or parts are entering the SC but that such sources are not currently in the
tracing system. Thus, our case study findings suggest that tracking and tracing would first require
multiple iterations of SC transparency and mapping undertakings before it can be effective.

6.5. Temporal Nature of Supply Chain Mapping

One final major finding of the case study was the reminder that supply chains are temporal by
nature, and that particularly further up the supply chain, sub-suppliers can change their sources
without Tier-1 suppliers or FCs knowing. Moreover, new sources/sub-suppliers can be introduced after
such SC mapping audits have taken place, rendering the supply chain map incomplete and the validity
limited to a certain point in time. This necessitates re-audits to confirm if sub-suppliers have in fact
been discontinued/removed from the supply chain and if new actors are now contributing to the SC.
Increasingly technological solutions (such as blockchain) are emerging that could support high levels
of complexity and enable real-time confirmation of SC material flows [112,113]. Such solutions would
register discontinuation of certain sub-suppliers but new SC actors would have to be brought onboard.
Nonetheless, supply chain mapping audits provide an effective method to understand the real structure
of a supply chain at a point in time, which can then serve as a base for further activities and measures
that enable real-time tracking and tracing. At present, to our knowledge, no technological solutions
can also confirm the trustworthiness of the data entering the system, which means that audits are
required to validate the SC sustainability data.

Finally, it is worth considering that attaining MT-SC transparency can be independent of
sustainability objectives. However, currently, companies seem much more likely to collaborate
on sustainability issues. Achieving more SC transparency could also open up an FC to a lot more
risks, indirect impacts that are discovered and increased sub-supply chain responsibilities. Given the
reputational risk associated with gaining transparency (knowing what is there) without having the
resources to back up the process with SSCM (doing something about it), it is not entirely surprising
that MT-SC transparency is not so widespread in such critical supply chains. Recognising the tendency
to opacity, the researchers are grateful to FC1, T1S and ASPC1 for allowing such project insights to be
subject to academic inquiry.

7. Conclusions

Progress in achieving SC Transparency for Sustainability must be made so that, just as eventually
SSCM should become the norm in SCM [10], MT-SSCM should become the norm in SSCM. In this
paper, we find evidence for the idea that SC transparency is the pre-requisite for all proceeding MT-SC



Sustainability 2020, 12, 1814 18 of 24

sustainability activities (whether understanding human rights risks and impacts, working conditions
or environmental performance in the sub-supply chain). Our research builds on the framework of
traceability for sustainability, uncovering challenges to obtaining transparency and demonstrating
how transparency can be operationalised by focal companies. Obtaining transparency can begin an
enabling cycle that can improve traceability of products, parts and raw materials, contributing to better
collaboration throughout the supply chain and improved SC governance. However, we found that in
certain complex supply chains, the process is a lot more complex than implied in the extant literature.
By analysing an in-depth case involving MT-SC transparency, we identify potential factors that require
more attention when considering the operationalisation of transparency for sustainability in MT-SSCM.

7.1. Implications of Our Research

This research provides much needed empirical insights to academics writing on MT-SSCM
approaches, frameworks and models. By demonstrating the unexpected complexity in an exemplary
raw material SC, this should cause theoreticians to consider the complex reality that is not accounted
for in dyadic or triadic, orderly conceptions of supply chains. Furthermore, whilst this research
concerned itself with cobalt, authors have pointed out that various mineral SCs demonstrate similar
characteristics [41]. We hope to contribute to a debate around transparency vs. traceability that needs
to be better understood in terms of ordering/hierarchies. Technological advancement coupled with the
pressure on FCs to demonstrate transparency in their MT-SCs is leading to increasing activities and a
number of (pilot-)projects tracking/tracing materials and aiming for SC transparency. We concur with
previous authors that such transparency activities contribute to improvements in other areas of SCM
and our case study findings provide evidence for this.

For practitioners, our case study demonstrates the importance of FCs of being proactive and
taking leadership to begin working towards MT transparency in the most critical SCs for improved
SSCM. The research showed that SC complexity is underestimated and that this could have serious
consequences for an FC’s risk and reputation management. On the other hand, once such activities
have been led by the FC, there can be positive reinforcing side-effects in terms of strengthening trust,
collaboration and governance with strategic suppliers.

7.2. Limitations

There are a number of limitations to the approach taken to SC transparency and to the research
itself. The SC mapping audits were announced in advance, as contractually agreed upon. This approach
is in contrast to some general supplier sustainability audits, which are unannounced and focus on the
current state of sustainability at factory/supplier premises. The audits examined for this research were
primarily concerned with due diligence mechanisms, responsible sourcing management systems and
suppliers’ SC mapping capabilities to generate upstream SC knowledge. Thus, contrary to a supplier
sustainability audit, whereby underage workers can be removed from premises or fire extinguishers
placed throughout the premise on audit day, such processes, responsibilities, mechanisms and systems
cannot be easily “faked” even with some advance warning. There was a high degree of reliance on the
quality of the auditing undertaken. Thus, one of our researchers participated in an audit of one of the
T1S facilities and accompanied ASPC1 throughout the entire audit process. In this manner, we could
be sure that uncomfortable questions were being asked, that spot checks were conducted and that
ASPC1 checked the capacity of the (sub-)supplier to know their sub-supply chain and implement due
diligence on their raw material sourcing.

As with all single-case case-study research, we are aware of the limitations to the generalisability
of our findings. We selected this particular raw material SC transparency project as cobalt represents a
particularly difficult, opaque and critical market. Our survey of the literature found no examples of
MT-SSCM being documented and explained at the level of operationalisation for such a complex supply
chain and in the automotive industry. Thus, given the opportunity to participate in this case study,
we accepted the limited scope (one focal company, one tier one supplier) and the lack of cross-case
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comparisons. Whilst much more information was gathered as part of the project, in the interest of fair
anonymisation, our research primarily focused on the extent of supply chain visibility achieved (and
not, e.g., the performance of (sub-)suppliers regarding due diligence).

7.3. Recommendations for Further Research

As MT-(S)SCM is still a relatively new field of research, there are many options for building on
the concept of transparency/traceability for sustainability. We commend the foundational work of
Garcia-Torres et al. [24] and see the descriptive and explanatory potential of the model, particularly
in that it proposes an enabling cycle, whereby the aspects traceability, collaboration and governance
contribute to one another and depend on each other. We have attempted to shine a light on the
workings of traceability within this model (preferring the term transparency) and demonstrate how
such transparency might be operationalised and what challenges FCs may face in operationalising
TfS. Further research could look at other aspects of the theoretical model to determine whether
empirical/real-world experiences align with it. Particularly once more (focal) companies have begun to
map entire supply chains and or industry cooperation leads to better integrated technological solutions
to improve transparency in MT-SCs, then research could look at the generalisability of our findings
and continue to learn from different types of industries and supply chains. Another potential field for
future research could be at the intersection of SC sustainability risk management and transparency in
MT-SSCM. As argued above, increased MT-SC transparency should lead to better and more realistic
data about more probable and accurate risks, so that companies can advance to pre-empting likely risks
in the sub-supply chain before they eventuate. Finally, different auditing standards and approaches for
achieving transparency could be the subject of further inquiry, to better understand their effectiveness
and role in MT-SSCM as a tool and process.
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