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Most of today’s supply chains have become more complex and global, consisting of 

numerous members located in different countries and regions. Thus, distinct challenges 

in ensuring sustainability arise. This dissertation explores how individual companies and 

supply chains as a whole can respond to the challenges and complexities of achieving 

sustainability in global multi-tier supply chains. A computational literature review and 

two case studies are employed – one case study focusing on the electronics industry and 

the other on the global agri-food sector.  

The dissertation provides insights into the latent topical development of the literature on 

managing sustainability in multi-tier supply chains. It enhances the understanding of 

potential strategies and concepts, found in the broader body of literature, for addressing 

the challenges inherent to multi-tier supply chain contexts. In addition, this research 

adopts a paradox perspective to identify underlying sustainability tensions and related 

strategies for responding to these specific types of complexities. Moreover, the concept 

of institutional work is employed to shed light on creating supply chain settings that 

support the institutionalization of sustainable practices among lower-tier suppliers in 

challenging country contexts. 

The findings from this dissertation offer novel theoretical insights and practical 

implications for achieving multi-tier sustainability in global supply chains. The 

importance of addressing systemic challenges and complexities through business 

alliances and other collaborative approaches is highlighted. Furthermore, the need is 

emphasized for capacity building and appropriate financial rewards to support the 

adoption of sustainable practices among lower-tier suppliers. Implementing these 

measures requires the creation of multi-tier supply chain fields that collectively work 

toward common sustainability goals and the adoption of sustainable practices at lower 

tiers. 

Keywords: sustainable supply chain management, multi-tier supply chains, lower-tier 

supplier management, sub-supplier, global contexts, paradoxical tensions, organizational 

field, case study, topic modeling  
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1 Introduction 

Managing sustainability in supply chains has become a strategic issue for many 

companies. There is a growing expectation that companies be responsible for ensuring 

sustainability within their own operations and across their often global and multi-tiered 

supply chains. This expectation is particularly evident in the phenomenon of the chain 

liability effect, which refers to instances in which consumers hold focal (or top-tier) firms 

responsible for the unsustainable behavior of their suppliers – regardless of the distance 

between the companies and the nature of their relationship (Hartmann and Moeller, 2014). 

Moreover, an increasing number of laws have been enacted that also require companies 

to engage in sustainable supply chain management (SSCM) across the entire supply 

chain, including the so-called lower-tier suppliers (also known as sub-suppliers) that are 

located beyond first-tier suppliers in multi-tier supply chains. The European Union has 

recently taken notable steps toward the introduction of legislation that will significantly 

increase corporate obligations to address the environmental and social impacts in supply 

chains (Finnish Government, 2024). However, as the sustainability expectations of 

stakeholders and society in general continue to rise, companies still face numerous 

challenges and complexities in ensuring sustainability throughout multi-tier supply 

chains. These challenges include a lack of commercial relationships with lower-tier 

suppliers and the unwillingness of intermediate suppliers, such as first-tier suppliers, to 

disclose information about their suppliers to protect their corporate secrets and 

competitive advantages (Sheffi, 2018). While there are numerous more challenges, two 

aspects can be considered as the biggest hurdles in managing sustainability in today’s 

supply chains. 

The first challenge stems from the structural complexity of multi-tier supply chains, 

which have expanded in length over the past decades due to outsourcing and global 

sourcing trends (Jabbour et al., 2019; Mena et al., 2013). Due to this complexity and 

fragmentation, many companies have a limited visible horizon over their supply chains. 

This results in blind spots that limit their ability to achieve sustainability across all tiers, 

as a significant number of nodes and links are beyond their direct control and oversight 

(Carter et al., 2015; Sauer, 2021). Moreover, the length of supply chains also constrains 

downstream companies from identifying relatively simple opportunities to enhance the 

sustainability of the supply chain due to a lack of information about their lower-tier 

suppliers – at least with regard to the environmental performance of the supply chain 

(Schmidt et al., 2017). Thus, the most severe social and environmental issues in today’s 

supply chains tend to occur in the lower tiers (Tachizawa and Wong, 2014). While this 

lack of visibility of lower-tier suppliers might not appear to be a significant problem, it 

can have serious implications for the sustainability of supply chains and the reputation of 

companies. 

The other challenge is that multi-tier supply chains typically extend across multiple 

countries and regions, making it difficult to establish common ground for appropriate 

sustainable behaviors and practices. These challenges are particularly pronounced when 

buyers and suppliers operate in countries and regions with vastly different cultural or 



 14 

regulatory contexts (Busse et al., 2016; Sauer and Seuring, 2018). Divergent settings often 

legitimize the use of vastly different practices, which can give rise to conflicts over what 

is considered appropriate behavior in supply chains. Furthermore, these contextual 

differences can make it challenging for individual members of supply chains to meet the 

expectations of the broader supply chain community. In particular, suppliers from the 

Global South frequently encounter difficulties in meeting the sustainability requirements 

that are often imposed upon them. These difficulties are partly due to the existence of 

institutional voids, which refers to the absence of institutions in support of basic business 

operations that are usually taken for granted in the Global North (Khanna and Palepu, 

1997). This absence of institutions also affects the suppliers’ abilities to comply with the 

sustainability demands of global markets (Brix-Asala et al., 2021). While suppliers 

encounter challenges in fulfilling sustainability requirements, buying companies are at 

risk of being held accountable if other supply chain members fail to act sustainably or 

ethically. 

Navigating and responding to the various challenges affecting multi-tier supply chains 

are significant not only to mitigate the reputational risks of all members of the supply 

chain but, more importantly, to realize truly sustainable and inclusive supply chains. The 

overall sustainability of a supply chain depends on the sustainability of its weakest 

member(s) (Beske, 2012); and, as stated, these members are typically lower-tier suppliers 

from the Global South. These suppliers often require special attention and support from 

other supply chain members to ensure their sustainability. Additionally, they belong to 

the group of suppliers that are the most challenging to manage. Given the numerous 

complexities and challenges inherent in the realization of sustainability especially in the 

lower tiers, this dissertation’s main objective is to identify potential responses to the 

difficulties that affect the objective of multi-tier sustainability in global supply chains. 

Specifically, this dissertation provides an overview of the relevant body of research 

literature and its latent topical development, thereby offering insights into the current state 

of knowledge regarding the understanding and tackling of complexities in multi-tier 

sustainable supply chains. Moreover, this dissertation identifies paradoxical tensions that 

are inherent in the management of sustainability across multi-tier supply chains and 

presents responses to deal with them. Finally, it also explores how companies create and 

shape supply chain settings to realize sustainability in the lower-tier levels of global 

supply chains.  

1.1 Research gaps 

Research gap 1 – Empirical qualitative research on sustainable multi-tier supply chains  

Despite the practical relevance of multi-tier supply chain studies, most SSCM research 

continues to neglect the lower tiers of supply chains in their investigations. Multi-tier 

studies in general still rely strongly on quantitative methods (Sarkis et al., 2019). 

Although quantitative methods, such as modeling, can provide valuable insights, they 

may be limited when considering the complexities of modern supply chains and the real 

world, especially when it comes to the implementation of a normative concept such as 
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sustainability (Bille and Hendriksen, 2023; Gold and Schleper, 2017). For instance, 

reducing suppliers and workers in supply chains to mere numbers carries the risk of 

failing to empathize with them. This is why it can be argued that quantifications are even 

undesirable from an ethical point of view (Gold and Schleper, 2017). To gain a better 

understanding of how sustainability can be implemented in the structure of supply chains 

and which practices are appropriate for doing so, more empirical research is needed that 

captures the perspectives and complex realities of the different members of multi-tier 

supply chains. Although some qualitative research with data from multiple tiers has been 

published (e.g., Grimm et al., 2014; Marttinen et al., 2023; Wilhelm et al., 2016a), there 

is a notable lack of empirical studies that incorporate data and offer insights from multiple 

supply chain tiers (Villena and Gioia, 2018).  

Research gap 2 – Comprehensive overviews of the MT-SSCM literature 

Insights into the overall development of the multi-tier SSCM (hereafter MT-SSCM) field 

remain limited. Suurmond et al. (2024) recently noted that the research in purchasing and 

supply management “has become increasingly larger and more mature, but also more 

diverse and varied” (p. 1). Such diversity and variety are also evident in the stream of 

research that can be broadly classified as MT-SSCM literature. This field has 

demonstrated gradual yet notable growth in recent years. To guide scholars toward 

investigations that potentially offer theoretical insights and practical implications for this 

research field, the overall development of the field must first be comprehensively 

understood. However, there is only a limited amount of literature reviews on the MT-

SSCM topic. Some examples include literature reviews focusing on topics such as 

barriers to the adoption of social sustainability (Khan et al., 2021) and social sustainability 

tensions (Govindan et al., 2021) in multi-tier supply chains, as well as contingency 

variables affecting the effectiveness of sub-supplier management approaches (Jamalnia 

et al., 2023). It is noteworthy that most, if not all, existing MT-SSCM literature reviews 

have adopted a rather narrow topical focus, likely driven by the need to limit the amount 

of literature analyzed to an interpretable range. Systematic attempts to synthesize the 

corpus of knowledge and development of the field are still missing. However, such 

overviews could provide a better understanding of the field as a whole, including research 

ideas and findings relevant to addressing the complexities and challenges of MT-SSCM. 

Research gap 3 – Responses to sustainability tensions in multi-tier supply chains 

More nuanced solutions and responses to sustainability tensions in multi-tier supply 

chains are needed. As often emphasized in the general literature on corporate 

sustainability management, “the concept of sustainability is rife with tensions” (Van Der 

Byl and Slawinski, 2015, p. 55). This observation naturally extends to the management 

of sustainability in multi-tier supply chains, which have a particularly high level of 

inherent complexity that holds the potential for sustainability tensions (e.g., Brix-Asala 

et al., 2018; Govindan et al., 2021). While the field of operations and supply chain 

management (OSCM) has a long tradition of acknowledging tensions and trade-offs 

between ‘traditional’ performance dimensions, such as cost, quality and speed, most 
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scholars in this research discipline have neglected exploring tensions in the context of 

sustainability (Matos et al., 2020). The integration of sustainability introduces an 

additional layer of complexity into the management of supply chains that is worth 

investigating. In addition to addressing economic, environmental and social aspects 

simultaneously (Hahn et al., 2015), companies must navigate tensions that arise among 

diverse supply chain members with often varying sustainability perspectives and goals. 

Instead of merely trying to avoid tensions, companies can more effectively address them 

by proactively acknowledging and embracing the conflicts inherent in them (Hahn et al., 

2015; Van Der Byl and Slawinski, 2015). However, even the limited literature on 

sustainability tensions in supply chains lack strategies that go beyond the traditional 

‘trade-off’ perspective, which has been criticized for being too simplistic for companies’ 

real-world sustainability challenges (Van Der Byl and Slawinski, 2015; Xiao et al., 2019). 

Research gap 4 – Navigation challenge in the lower tiers of sustainable supply chains 

The current body of research lacks insights into the complexity of ensuring sustainability 

among lower-tier suppliers in challenging institutional settings. As mentioned in this 

dissertation, the most severe sustainability issues typically emerge within the lower tiers 

of supply chains (Tachizawa and Wong, 2014). It is therefore unsurprising that two of the 

prevalent topics found in the MT-SSCM literature are concerned with the adoption and 

diffusion of sustainable practices across multiple tiers (e.g., Johnsen et al., 2022; Shalique 

et al., 2022) and the compliance of lower-tier suppliers with sustainability requirements 

(e.g., Grimm et al., 2016; Nath and Eweje, 2021). While some studies on these topics 

shed light on critical aspects of achieving multi-tier sustainability, most of the literature 

has tended to overlook the complex reasons for the non-compliance of lower-tier 

suppliers. These reasons are often highly “context-specific issues” (Silvestre, 2015a, p. 

172) that are strongly linked to the direct settings of lower-tier suppliers (Sauer and 

Seuring, 2018). The question remains as to how individual companies and the supply 

chain as a whole can overcome the local challenges that contribute to potentially 

undesirable sustainability behaviors and practices among lower-tier suppliers in global 

supply chains. While current research mostly focuses on strategies and practices aimed 

directly at lower-tier suppliers, they do not consider the potential for shaping the larger 

supply chain setting(s) to promote sustainable practices throughout multi-tier supply 

chains, including the lower-tier levels (e.g., Meinlschmidt et al., 2018; Villena and Gioia, 

2018). Nevertheless, undesirable influences from the local setting of individual supply 

chain members can be partially outweighed by supply chains as ‘institutional fields’, 

which have the potential to introduce new institutions that facilitate the adoption of 

sustainable practices (Sauer, 2021; Wu and Jia, 2018). Therefore, there is a gap in 

understanding how companies can engage in actions that target not only the behavior of 

individual suppliers directly but also the supply chain settings. 

1.2 Research objectives 

This dissertation seeks to contribute to the existing body of literature on multi-tier supply 

chains and global supply chains in the context of corporate sustainability. A significant 
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proportion of research on SSCM, especially empirical qualitative studies, continues to 

focus on dyadic relationships and the first-tier levels in supply chains (Sarkis et al., 2019; 

Wilhelm and Villena, 2021). As a result, the broader field is at risk of overlooking the 

real-world complexities and challenges that companies face when managing 

sustainability in their supply chains. While not the only complexities considered, this 

dissertation places particular emphasis on the challenges related to the structure of supply 

chains and the globality of its members. To partially contribute to filling this gap, the 

research question that guides the overall dissertation is as follows: 

How can organizations respond to the main complexities related to the management of 

sustainability in multi-tier supply chains?  

The overarching research question in this dissertation is answered through three 

publications. Each of them answers a sub-question that feeds into the answer to the main 

question. An overview of the three publications described in the following paragraphs 

can be found in Table 1. 

Sub-question 1: How does the existing body of literature contribute to understanding and 

addressing the complexities associated with managing sustainability in multi-tier supply 

chains? 

To gain a better understanding of how to navigate the complexities of achieving multi-

tier sustainability in supply chains, the existing body of literature on the topic of MT-

SSCM should first be consolidated. As mentioned earlier in this dissertation, studies that 

synthesize this literature are rare and rather limited in their topical scope, leaving gaps in 

knowledge regarding the broader state of the MT-SSCM field. Publication I contributes 

to filling these gaps. Its objective is to provide insights into the broader discourse and 

topical focus of the field, thereby also facilitating the understanding of potential responses 

and strategies to the complexities inherent in MT-SSCM found in the literature. It 

employs topic modeling to identify the latent topics in the corpus of MT-SSCM literature. 

The publication also outlines the development of these topics over time and suggests 

potential research directions for the field.  

Sub-question 2: How can companies respond to tensions emerging from the complexity 

that is inherent in the management of sustainability in multi-tier supply chains? 

Dealing with the complexities of managing sustainability in multi-tier supply chains 

requires companies to respond to the tensions inherent in the concept of corporate 

sustainability. Publication II addresses this topic by adopting a paradox perspective, a 

relatively underutilized but potentially fruitful theoretical lens for the OSCM field, which 

will be discussed later. Beyond providing responses to the identified sustainability 

tensions, the publication’s objective is to present an alternative perspective on tensions 

that may facilitate navigating the complexities arising from conflicting elements in MT-

SSCM. To achieve this objective, the publication identifies latent sustainability tensions 

that can emerge in the context of multi-tier supply chains and provides insights into their 
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level of emergence and interplay with each other. Furthermore, it presents specific 

strategies and practices that can be employed to respond to sustainability tensions. 

Sub-question 3: How can supply chain settings be shaped to reduce the challenges 

associated with lower-tier supplier risks? 

Ensuring that all members of supply chains, including lower-tier suppliers, are committed 

to the same sustainability requirements presents a significant challenge for many global 

supply chains. The objective of Publication III is to provide insights into how global 

multi-tier supply chains can foster the adoption of sustainable behaviors and practices 

among lower-tier suppliers in challenging country contexts. To be more specific, it 

explores the purposive actions of companies that are used to shape the overall supply 

chain settings (or fields) for this purpose. To gain a better understanding of this 

phenomenon, the publication employs an ‘institutional work’ lens combined with the 

concept of the ‘supply chain field’. The research outlines specific institutional work 

actions that ultimately aim to contribute to the adoption of sustainable behaviors and 

practices among lower-tier suppliers, targeting either the boundaries of the supply chain 

field or the specific practices of lower-tier suppliers.  
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Table 1: Overview of publications and their objectives and methodology. 

Responses to the main complexities in  

multi-tier sustainable supply chain management 

Publication Publication I Publication II Publication III 

Title Beyond the surface: a 

computational 

exploration of latent 

topics in the multi-tier 

sustainable supply chain 

management literature 

Paradoxical tensions in 

sustainable supply chain 

management: insights 

from the electronics 

multi-tier supply chain 

context 

Institutional work in 

global supply chains: 

insights from agri-food 

supply chains 

Objective(s) Gain understanding of the 

current state of 

knowledge and topical 

developments in multi-

tier sustainable supply 

chain management. 

Identify underlying 

sustainability tensions 

and related management 

response. 

Explore institutional 

work activities that 

contribute to sustainable 

practices and behaviors at 

the lower tiers of multi-

tier supply chains. 

Research 

question(s) in 

the publications 

1. What are the latent 

topics found within 

the MT-SSCM 

literature? 

2. How have these 

topics trended over 

the past few years? 

3. What are the 

opportunities for 

future research in this 

area? 

1. What types of 

sustainability 

tensions can be 

identified within 

supply chain 

contexts? 

2. How do companies 

respond to these 

sustainability 

tensions? 

1. How does the 

institutional work 

found in agri-food 

supply chains 

contribute to 

sustainable practices? 

Methodology Computational 

literature review 

Single-case 

study 

Single-case 

study 

Theoretical lens - Paradox theory Institutional theory 

Empirical 

context 
- 

Electronics 

supply chain 

Global agri-food 

supply chain 

Research gap(s) 

addressed 
Gap 2 Gaps 1 and 3 Gaps 1 and 4 

1.3 Dissertation structure 

This dissertation has five main chapters. This chapter, Chapter 1, provides the general 

background, outlines current research gaps and presents the research objectives. Chapter 

2 provides the theoretical background of the dissertation by elaborating on academic 

literature, as well as on theories and theoretical concepts relevant to this dissertation. 

Chapter 3 outlines the philosophical underpinnings and the methods employed, including 

measures to ensure the research quality. Chapter 4 presents the main findings in the three 

research publications. Finally, Chapter 5 answers the research questions of this 
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dissertation; outlines this dissertation’s theoretical contributions and practical 

implications. This chapter also addresses the dissertation’s main limitations and 

elaborates on potential directions for future research.  
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2 Theoretical background 

This chapter presents the theoretical background of this dissertation. It first introduces the 

concept of SSCM and then elaborates on the growing adoption of multi-tier perspectives 

on supply chains. This chapter also introduces the two theories that informed the 

empirical publications in this dissertation: paradox theory and institutional theory.  

2.1 Multi-tier sustainable supply chain management 

2.1.1 Sustainable supply chain management 

Since the emergence of the management concept in the 1980s, supply chain management 

(SCM) has risen to major prominence in both academia and practice (Ahi and Searcy, 

2013; Mentzer et al., 2001). This concept recognizes that modern business competition 

has shifted from individual organizations to entire supply chains (Lambert et al., 1998). 

By viewing the supply chain as a single entity, SCM seeks to coordinate the processes 

and functions along the supply chain from the raw material stage to the end customer 

stage (Lambert et al., 1998; Mentzer et al., 2001). Mentzer et al. (2001) defined SCM as 

“the systemic, strategic coordination of the traditional business functions and the tactics 

across these business functions within a particular company and across businesses within 

the supply chain, for the purposes of improving the long-term performance of the 

individual companies and the supply chain as a whole” (p. 18). The ultimate goal of SCM 

is to create customer value and satisfaction, while simultaneously enhancing the 

competitive advantages and profitability of the companies within the supply chain 

(Cooper et al., 1997; Mentzer et al., 2001). With the growing importance of social and 

environmental matters for customers and society in general, sustainability has become a 

key consideration in SCM. 

In the so-called Brundtland Report, sustainable development is described as 

“development that meets the needs of the present without compromising the ability of 

future generations to meet their own needs” (World Commission on Environment and 

Development, 1987, p. 16). Over the years, the term sustainability has been defined and 

interpreted in various ways (Ahi and Searcy, 2013). Although this concept has been 

criticized (e.g., Milne and Gray, 2013), corporate sustainability is often operationalized 

through the triple bottom line (Carter and Rogers, 2008; Seuring and Müller, 2008). The 

concept of the triple bottom line, which is strongly associated with Elkington (1997), 

distinguishes between three dimensions of sustainability: economic, environmental and 

social sustainability. It is based on the assumption that a company is sustainable only if it 

achieves a minimum level of performance across all three bottom-line dimensions (Pagell 

and Shevchenko, 2014; Seuring and Müller, 2008). This assumption and the distinction 

between the three sustainability dimensions can also be observed in the earliest attempts 

to integrate sustainability into SCM (see Carter and Rogers, 2008; Seuring and Müller, 

2008). 
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One of the first and most popular definitions of SSCM is that of Seuring and Müller 

(2008), who defined the concept as “the management of material, information and capital 

flows as well as cooperation among companies along the supply chain while taking goals 

from all three dimensions of sustainable development, i.e., economic, environmental and 

social, into account which are derived from customer and stakeholder requirements” (p. 

1700). Initially driven by the objective of minimizing waste to optimize the profitability 

of the supply chain, environmental and, eventually, social considerations have 

increasingly found their way into SCM due to stakeholder demands (Beske and Seuring, 

2014). Today, SSCM has not only established itself as a field in its own right but has also 

become a thriving research discipline (Beske and Seuring, 2014). Some scholars have 

even gone so far as to argue that ‘traditional’ SCM should always be understood as SSCM 

because “most supply chains in existence today will not survive unless they change 

practices and business models to address their negative social and environmental 

impacts” (Pagell and Shevchenko, 2014, p. 45).  

The concept of SSCM has long been regarded as a useful approach for addressing the 

sustainability of supply chains, which often drive many of today’s environmental and 

social issues. A significant number of sustainability issues are found at the lower-tier 

levels of these supply chains. For example, these lower-tier levels are where the majority 

of carbon emissions are emitted and where the use of modern slavery is prevalent (Lotfi 

and Walker, 2024; Tachizawa and Wong, 2014). However, the SSCM research field has 

historically concentrated on the management of direct suppliers and dyadic relationships 

(Sarkis et al., 2019), which has both theoretical and practical shortcomings in dealing 

with the complexity of today’s supply chains. Recognizing these limitations, there is a 

growing awareness of the need for a paradigm shift that increasingly considers the so-

called lower-tier suppliers in SSCM.  

2.1.2 Multi-tier perspective on supply chains 

Although SSCM has always been considered inherently multi-tiered since its emergence 

(Carter and Rogers, 2008; Seuring and Müller, 2008), most studies on the topic still adopt 

a ‘conventional’ perspective that focuses on first-tier suppliers and dyadic relationships 

(Sarkis et al., 2019; Wilhelm et al., 2016a; Wilhelm and Villena, 2021). This is 

particularly noticeable in qualitative studies, where the data collection is often limited to 

focal firms and the first tiers of supply chains. A simple explanation for this may be the 

challenge of collecting data across multiple tiers. Already for some time, however, 

scholars have argued that supply chains, as ‘complex adaptive systems’, should more 

often be recognized as networks in which materials and information flow (Choi et al., 

2001). A shift from dyadic to, at least, triadic relationships has been suggested to better 

capture and understand the inherent complexities in supply chains and across their 

different tiers (Choi and Wu, 2009; Mena et al., 2013).  

Research on multi-tier supply chains has recognized the need for more studies that 

encompass the lower tiers of supply chains within the scope of analysis. This type of 

research has emerged as an alternative to dyadic and network approaches by avoiding 
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“some of the complexities of [supply] networks without the drawbacks of the dyad” 

(Mena et al., 2013, p. 59). Much of the literature on multi-tier supply chains has an explicit 

focus on the management of lower-tier suppliers or the inclusion of these suppliers in the 

unit of analysis. Although some multi-tier literature had already existed before, two 

publications have particularly set the stage for today’s research on multi-tier supply 

chains, not only with respect to sustainability but also in general (Sauer and Seuring, 

2019). These are outlined in the following two paragraphs.  

The first publication is that of Mena et al. (2013), which presents a taxonomy for multi-

tier SCM. The research distinguishes between three types of multi-tier supply chain 

structures: (1) open multi-tier supply chains represent ‘traditional’ supply chains in which 

there is no direct connection between buyers and sub-suppliers. In these formations, 

suppliers in the middle act as the mediators between the other two parties. (2) closed 

multi-tier supply chains are supply chain formations where buyers and sub-suppliers have 

already established a direct connection with each other, either formally or informally. 

Finally, (3) transitional multi-tier supply chains are supply chain structures in which 

buyers and sub-suppliers are in the process of establishing a direct link between each 

other. Although the research did not explicitly focus on sustainability, the authors found 

that sustainability was an important reason and driver for buyers to reach out to their sub-

suppliers in multi-tier supply chains (Mena et al., 2013).  

The second publication is by Tachizawa and Wong (2014). Partially building upon the 

work of Mena et al. (2013), the authors identified four types of ‘governance mechanisms’ 

for managing the sustainability of lower-tier suppliers. The direct approach represents 

practices through which focal firms engage directly in the management of their lower-tier 

suppliers. This approach is comparable to the closed multi-tier structure identified in the 

research of Mena et al. (2013). The indirect approach encompasses practices through 

which lower-tier suppliers are managed indirectly with the assistance of first-tier 

suppliers. The work with third party approach consists of practices where focal firms 

either delegate or collaborate with third-party organizations (e.g., third-party auditors) to 

manage the sustainability of their lower-tier suppliers. The last approach, labeled don’t 

bother, summarizes approaches where focal firms have no information or intention to 

manage lower-tier suppliers. In practice, most companies utilize a combination of these 

approaches to govern the relationships with their lower-tier suppliers. In addition to 

identifying distinct approaches to managing the sustainability of lower-tier suppliers, 

Tachizawa and Wong (2014) also presented multiple factors – referred to as ‘contingency 

variables’ – that influence the selection of the way focal firms seek to manage their lower-

tier suppliers.  

In recent years, there has been a notable increase in research on the topic of MT-SSCM. 

At first glance, some of the core topics include the management of lower-tier suppliers 

(e.g., Grimm et al., 2016; Meinlschmidt et al., 2018; Villena and Gioia, 2018), critical 

factors for managing sustainability in multi-tier supply chains (e.g. Dou et al., 2018; 

Grimm et al., 2014; Venkatesh et al., 2020), and the roles of different entities (e.g., first-

tier suppliers) in ensuring sustainability in multi-tier supply chains (e.g., Hannibal and 
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Kauppi, 2019; Lechler et al., 2019; Wilhelm et al., 2016b). However, given the lack of a 

comprehensive overview of the MT-SSCM field to begin with, this dissertation offers an 

overview of the most prevalent yet often hidden topics within the larger body of literature, 

employing topic modeling (see Publication I). Alongside studies that provide insights into 

the phenomena of paradoxical tensions (see Publication II) and institutional work (see 

Publication III), this dissertation contributes to the understanding of responses to the 

complexities and challenges in MT-SSCM.  

2.2 Paradox theory 

The paradox perspective, rooted in philosophy and psychology, has gained increasing 

popularity among management scholars in recent years (Schad et al., 2016). This may be 

because this perspective has the potential to overcome some of the limitations of 

oversimplified and incomplete theories and theorizing, which often fail to consider the 

complexities and dynamics of environments that organizations and managers must take 

into account when developing strategies to address competing demands simultaneously 

(Schad et al., 2016). Rather than thinking in term of ‘win-win’ and ‘trade-off’ approaches 

to tensions, the paradox lens offers an alternative that acknowledges and embraces 

tensions, which can support the development of more creative responses (Hahn et al., 

2015; Van Der Byl and Slawinski, 2015). In doing so, the paradox lens also offers a way 

of thinking about tensions that is closer to the complex realities of organizations, which 

are often asked to respond simultaneously to inherently conflicting demands, especially 

in the context of corporate sustainability (Hahn et al., 2018).  

According to Smith and Lewis (2011), paradoxes can be described as “contradictory yet 

interrelated elements that exist simultaneously and persist over time” (p. 382). The 

authors note that paradoxes have two distinctive features: (1) they are composed of 

underlying tensions whose elements appear logical when viewed in isolation but are 

inconsistent and absurd when considered together; and (2) they are characterizes by 

responses that attempt to simultaneously embrace the contradictory elements of tensions 

(Lewis, 2000; Smith and Lewis, 2011). Based on this description, it can be deduced that 

not all tensions are paradoxes, but all paradoxes have at least one tension at their core. 

Tensions can become paradoxes when attempts are made to address inherently 

contradictory elements (or tension poles) at the same time. 

In contrast to the aforementioned definition of paradoxes, there has been less consensus 

among organizations and management scholars regarding their ontological nature. 

Discourse about the ontology of paradoxes is dominated by two competing views (Hahn 

and Knight, 2021). One view is that paradoxes exist in a latent state in social systems 

before their explicit recognition, whereas the other view is that paradoxes are socially 

constructed and, therefore, need to become salient to be perceived as such. However, an 

increasing number of researchers accept and argue that paradoxes are both inherent in 

social systems and socially constructed (Schad et al., 2016; Smith and Lewis, 2011). 

According to Hahn and Knight (2021), latent paradoxes may (or may not) become 

apparent through the experience and social construction of organizations and individuals, 
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which are influenced by the ‘sociomaterial’ context that shapes the probability of 

experiencing specific paradoxes. 

The latent sources of paradoxes, which hold the potential for their emergence, are often 

interconnected and reside in different contexts and at different levels, as previous studies 

have shown (Schad et al., 2016). For example, studies have focused on paradoxes at the 

‘systemic level’, where they explored organizational responses to the intertemporal 

paradoxical tensions between the short-term interest of firms in making profit and the 

long-term interests of society in mitigating climate change (Slawinski and Bansal, 2015); 

at the ‘supply chain level’, where they explored how buying firms manage the paradoxical 

tensions between cooperation and competition (‘coopetition’) in supplier networks 

(Wilhelm and Sydow, 2018); at the ‘organizational level’, where they studied how social 

enterprises manage tensions such as staying economically profitable while meeting their 

social mission (Mason and Doherty, 2016); and at the ‘individual level’, where they 

investigated how managers experience and cope with paradoxes that arise during the 

restructuring of their company due to new regulations (Jarzabkowski et al., 2013). To 

gain a better understanding of paradoxes, scholars have advocated a ‘systems perspective’ 

to account for the fact that the sources of paradoxes are located within and between the 

different levels of individual contexts and are also interconnected (Carmine and De 

Marchi, 2023; Schad and Bansal, 2018).  

In addition to the levels and contexts of emergence, the nature of paradoxes is often 

further distinguished by categorizing tensions and their divergent elements, which are at 

the root of paradoxes (Schad et al., 2016). Smith and Lewis’s (2011) typology of 

paradoxical tensions is widely used to broadly categorize paradoxes into four main types: 

(1) learning paradoxes arise from the need for continuous change and innovation, 

creating tensions between building upon the old and abandoning it to create the future; 

(2) belonging paradoxes surface from tensions between the individual and the collective, 

as well as from the divergent roles and values within individual groups; (3) organizing 

paradoxes emerge from competing processes and structures aimed at achieving different 

or even identical outcomes; and (4) performing paradoxes arise from conflicting and 

competing strategies and goals that emerge due to the need to meet various stakeholder 

demands and expectations (Smith and Lewis, 2011). Although these four categories 

represent the main types of paradoxes typically found in the literature, Smith and Lewis 

(2011) noted that sources of paradoxical tensions can be found not only within these four 

categories but also between them (an elaboration of all paradox categories can be found 

in Smith and Lewis, 2011). An overview and short description of the different paradox 

types can be found in Figure 1. 
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Figure 1: Framework for the categorization of organizational tensions (modified from Smith and 

Lewis, 2011, p. 383). 

 

The application of paradox theory, as an analytical lens, is still relatively new in OSCM 

research. Although paradoxical tensions and their divergent elements are commonly 

found in the literature on supply chains, scholars rarely acknowledge them explicitly 

(Kocabasoglu-Hillmer, et al. 2023b; J. Zhang et al., 2021). Nevertheless, few studies 

adopting a paradox perspective can be identified in the literature. Some of these have 

focused on paradoxes in the management of indirect greenhouse gas emissions 

(Dahlmann et al., 2023), the implementation of small-series production in high-cost 

locations (Harper, 2022), the balancing of the provision of living wages to workers with 

the demand of staying economically competitive (Schrage and Rasche, 2022) and the 

integration of informal ‘base of the pyramid’ suppliers into formal supply chain structures 

(Brix-Asala et al., 2021). Adopting a paradox lens can be a useful approach to making 

sense of some of the root causes of the complexities inherent in managing today’s global 

and multi-tiered supply chains. In this dissertation (see Publication II), a paradox 

perspective is utilized to understand and categorize some of the underlying challenges 

and complexities that companies face in the management of social-ecological aspects in 

global multi-tier supply chains. 
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2.3 Institutional theory 

Institutional theory, a perspective commonly used by sociologists and researchers from 

other fields to understand organizations and their actions, has also become prominent in 

the business and management literature (Dacin et al., 2002; Greenwood et al., 2008). This 

theory is based on the assumption that organizations’ adoption of similar structures and 

practices is not primarily (or even at all) driven by their desire to be efficient or 

competitive, but rather the outcome of social elements (also known as ‘institutions’) that 

influence their behavior and decisions (Greenwood et al., 2008; Meyer and Rowan, 1977; 

Suchman, 1995). With regard to companies, there is a tendency for them to become more 

similar in terms of their business models, management practices and organizational 

structures due to the constraints imposed by the institutional setting in which they are 

embedded (Kostova et al., 2008).  

Institutions are the underlying mechanism that affect organizational actions. They can 

essentially be defined as “regulative, normative, and cultural-cognitive elements that, 

together with associated activities and resources, provide stability and meaning to social 

life” (Scott, 2014, p. 56). As indicated by this definition, institutions can be either formal 

or informal. Formal institutions comprise clearly defined rules, such as written laws, 

property rights and contracts (North, 1991). In contrast, informal institutions consist of 

underlying and unwritten constraints, such as taboos, customs and codes of conduct 

(North, 1991). Together, institutions create the structures and settings that shape the 

behavior of organizations (and individuals) by defining the spectrum of acceptable and 

unacceptable behaviors (Scott, 2014).  

One of the core premises of institutional theory is that most organizations seek legitimacy 

from their direct environments (Deephouse and Suchman, 2008; Suchman, 1995). This 

quest for legitimacy drives companies to “become isomorphic with their institutional 

context in order to secure social approval (legitimacy)” (Greenwood et al., 2008, p. 6) 

and thereby ensure their long-term organizational survival (Greenwood et al., 2008; 

Meyer and Rowan, 1977). As for the ‘subjects of legitimation’, they are manifold and 

include – but are not limited to – aspects like routines, practices, products, and structures 

that are evaluated by relevant actors who ultimately grant the social approval to 

organizations (Deephouse and Suchman, 2008). Although legitimacy is a significant 

driver leading to the ‘homogenization’ of structures and practices found among 

organizations, there are also other forces that contribute to similarities among them 

(DiMaggio and Powell, 1983).  

Isomorphism is the phenomenon whereby companies become more similar to each other 

(DiMaggio and Powell, 1983). According to DiMaggio and Powell (1983), there are three 

underlying mechanisms that lead to isomorphism and contribute to the diffusion and 

institutionalization of similar behaviors and structures: (1) coercive isomorphism is the 

result of formal and informal pressures from other organizations and governmental actors, 

typically exercising some form of power over individual organizations; (2) mimetic 

processes arise from uncertain and ambiguous situations, leading to the imitation of 
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similar structures, behaviors and practices of other organizations that are regarded as 

(more) legitimate and successful; and (3) normative pressures stem from what is widely 

perceived as a professional or legitimate behaviors and actions, often established through 

formal education and training, and frequently diffused through organizational and 

professional networks (Boxenbaum and Jonsson, 2008; DiMaggio and Powell, 1983). To 

gain a better understanding of the origins of isomorphism, it is crucial to examine the 

institutional field(s) in which organizations operate.  

Institutional fields, also known as organizational fields, represent the social settings in 

which most of the institutions with guiding effects on the behaviors and actions of 

organizations can be found (Zietsma et al., 2017). DiMaggio and Powell (1983) describe 

them as “a recognized area of institutional life” (p. 148) that can consist of different types 

of actors with influence on organizations, such as key exchange partners, competitors, 

governments and the general public (DiMaggio and Powell, 1983; Wooten and Hoffman, 

2008). Although the institutional theory literature is relatively broad and divided on 

certain issues, the same literature is united in the belief that “institutional arrangements 

and social processes matter in the formulation of organizational action” (Wooten and 

Hoffman, 2008, p. 130). This makes the concept of institutional fields central to 

institutional theory (Wooten and Hoffman, 2008; Zietsma et al., 2017). Rather than being 

stable and static, institutional fields are prone to change and can be shaped strategically 

and out of self-interest by individual organizations or the collective (Wooten and 

Hoffman, 2008). This phenomenon that has also been observed in supply chain contexts 

(Wu and Jia, 2018). 

Due to the explanatory value of institutional theory in understanding the adoption of 

practices and behaviors that are not always rationally motivated, it has also become a 

commonly used lens in OSCM since its introduction to the field (Kauppi, 2013; Sarkis et 

al., 2011). Scholars of the OSCM field have employed several core concepts from 

institutional theory. A major focus has been on the ‘institutional pressures’ and 

‘isomorphic forces’ that drive the adoption of certain practices among buyers and 

suppliers (e.g., Huq and Stevenson, 2020; Kauppi and Hannibal, 2017; Kauppi and 

Luzzini, 2022; Marculetiu et al., 2023). Furthermore, there is a small but growing interest 

in the ‘institutional logics’ that can be found in supply chains (e.g., Carmagnac et al., 

2024; Nath et al., 2020) and how companies can address ‘institutional voids’, which pose 

significant challenges in sourcing from emerging markets (e.g., Brix-Asala and Seuring, 

2020; Parmigiani and Rivera‐Santos, 2015; Silvestre, 2015b). In this dissertation (see 

Publication III), a relatively new and underutilized institutional theory concept is used to 

better understand how to achieve multi-tier sustainability in global supply chains. 

Specifically, the ‘institutional work’ concept serves as a lens to gain insight into how 

companies shape the global supply chain settings – as ‘institutional fields’ – in order to 

facilitate the adoption of sustainable practices among lower-tier suppliers in challenging 

contexts. An overview and descriptions of the aforementioned institutional theory 

concepts found in the OSCM literature are provided in Table 2. 
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Table 2: Overview of core concepts in institutional theory. 

Concept Description Examples of OSCM 

literature 

Institutional 

pressures / 

Isomorphic 

forces 

Institutional pressures (also known as isomorphic forces) 

are the underlying mechanisms that lead to organizational 

isomorphism, which can be described as the process of 

organizations becoming increasingly similar. These latent 

pressures and forces are often classified as coercive 

pressures (e.g., regulations), mimetic processes (e.g., 

imitation during uncertainty) and normative pressures (e.g., 

professional standards) (DiMaggio and Powell, 1983). 

• Kauppi and Hannibal 

(2017) 

• Pereira et al. (2023) 

• Venkatesh et al. (2020) 

• Villena and Dhanorkar 

(2020) 

Institutional 

voids 

Institutional voids emerge in contexts, typically emerging 

markets, that “fall short to varying degrees in providing the 

institutions necessary to support basic business operations” 

(Khanna and Palepu, 1997, p. 41). As studies have shown, 

these voids can affect the different stages of supply chains 

(Parmigiani and Rivera‐Santos, 2015). Institutional voids 

may arise from deficits in the capital market, labor market, 

product market, government regulation and contract 

enforcement (Khanna and Palepu, 1997).  

• Brix-Asala and Seuring 

(2020) 

• Brix-Asala et al. (2021) 

• Parmigiani and    

Rivera-Santons (2015) 

• Silvestre (2015b) 

Institutional 

logics 

Institutional logics are “the socially constructed, historical 

pattern[s] of material practices, assumptions, values, 

beliefs, and rules” that provide a guiding framework for the 

behaviors of organizations and individuals (Thornton and 

Ocasio, 1999, p. 804). As multiple of them may be 

embedded within the same institutional field, institutional 

logics can compete with each other, potentially fighting for 

their dominance over the other(s) (Thornton and Ocasio, 

2008). 

• McLoughlin and 

Meehan (2021) 

• Nath and Eweje (2021) 

• Vanpoucke and 

Klassen (2023) 

Institutional 

fields 

Institutional fields can be described as “a community of 

organizations that partakes of a common meaning system 

and whose participants interact more frequently and 

fatefully with one another than with actors outside the 

field” (Scott, 1994, pp. 207-208). Although fields may 

emerge around the geography of actors or certain issues, 

they are not limited to this; an institutional field can be, at 

least potentially, any relational space “in which 

organizations relate to or involve themselves with one 

another” (Wooten and Hoffman, 2008, p. 138). They are 

also the space in which many institutions with impacts on 

the behaviors and practices of members can be found 

(Wooten and Hoffman, 2008).  

• Sauer and Seuring 

(2018) 

• Sauer (2021) 

• Wu and Jia (2018) 

Institutional 

work 

Institutional work refers to “the broad category of 

purposive action aimed at creating, maintaining and 

disrupting institutions” (Lawrence and Suddaby, 2006, p. 

216). The concept seeks to provide an understanding of 

how the actions and practices of individual and collective 

actors shape the institutions of organizational fields, with 

enabling and constraining effects on the behavior of 

organizations (Lawrence and Suddaby, 2006).  

• Grimm et al. (2023) 

• Razmoost and 

Alinaghian (2023) 

• Soundararajan et al. 

(2018) 

• Tsvetkova (2021) 
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3 Methodology 

This chapter starts by presenting the research philosophy that underlies this dissertation. 

It also introduces the two distinct research methods employed in the three publications of 

this dissertation (see Table 3). For Publication I, a computational literature review was 

conducted to provide some insights into the current state of knowledge and topical trends 

in the corpus of literature on MT-SSCM. A single-case study design was employed for 

each of the two empirical papers in this dissertation. Publication II focused on paradoxical 

sustainability tensions, while Publication III examined the phenomenon of institutional 

work in multi-tier supply chains. Furthermore, this chapter presents the main measures 

taken to ensure the quality of this dissertation.  

Table 3: Overview of publications and their research methods, data and analysis. 

Publication Name Method Data Analysis 

Publication I Beyond the surface:      

a computational 

exploration of latent 

topics in the multi-tier 

sustainable supply chain 

management literature 

Computational 

literature review 
• Abstracts of 

peer-reviewed 

articles 

• Topic modelling 

with Gibbs 

sampling 

• Regression 

analysis for topic 

trend analysis 

• Manual clustering  

Publication II Paradoxical tensions in 

sustainable supply chain 

management: insights 

from the electronics 

multi-tier supply chain 

context 

Single-case 

study 
• Interviews 

• Secondary data 

• Gioia 

methodology 

Publication III Institutional work in 

global supply chains: 

insights from agri-food 

supply chains 

Single-case 

study 
• Interviews 

• Secondary data 

• Thematic analysis 

 

3.1 Research philosophy 

A research philosophy can be described as “a system of beliefs and assumptions about 

the development of knowledge” that shapes the overall research approach (Saunders et 

al., 2019, p. 130). It consists of core beliefs and assumptions that are made throughout the 

different stages of research. These encompass, but are not limited to, ontological 

assumptions regarding the nature of reality or the world; epistemological concerns about 

how and what human knowledge can be produced and acquired; and axiological beliefs 

concerning the extent to which one’s values and beliefs can influence the research process 

and its outcomes (Guba and Lincoln, 1994; Saunders et al., 2019). Taken together, the 

beliefs and assumptions that underlie a person’s research philosophy influence not only 
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the person’s choice of methods but also the methodology as a whole (Guba and Lincoln, 

1994; Saunders et al., 2019).  

The philosophical position most consistent with the assumptions and beliefs in this 

dissertation is the paradigm of ‘critical realism’1, whose specific assumptions are outlined 

in the next paragraph. This paradigm is often placed between the perhaps most 

dominantly found paradigms of ‘positivism’ and ‘interpretivism’ (Adamides et al., 2012; 

Bhaskar, 2014). Scholars in the OSCM discipline who follow the critical realism 

paradigm typically reject the notion that supply chain phenomena can be understood in 

isolation from their social contexts (Adamides et al., 2012), thereby deviating from the 

‘positivist tradition’ of the OSCM research discipline that seeks to synthesize 

generalizable facts (Aastrup and Halldórsson, 2008; Eriksson and Engström, 2021). At 

the same time, critical realists challenge the perspective of the interpretivist paradigm that 

tends to place “the interpretation of meaning above the study of other social factors 

because [interpretivists] believe causal explanation of the social world can only be found 

in the interpretive sphere of reality” (T. Zhang, 2023, p. 23). An overview of the core 

assumptions of the three paradigms of critical realism, positivism and interpretivism is 

shown in Table 4.  

The specific critical realist assumptions underlying this dissertation are outlined as 

follows. The ‘ontology’ is consistent with the belief in an independent and objective 

reality (or world) that is partially constituted by “subjective interpretations which 

influence the ways in which it is perceived and experienced” (O’Mahoney and Vincent, 

2014, pp. 2-3). This implies that the phenomena that we may (or may not) observe are the 

results of the complexities of systems. Only by looking beyond the observed events can 

we hope to reveal some of the hidden dynamics and structures in the deeper layers of the 

systems that give rise to particular phenomena (O’Mahoney and Vincent, 2014). 

Regarding the ‘epistemology’, critical realism assumes that the subjects studied can only 

provide biased information that is nevertheless still useful for gaining potentially 

objective insights into the world that cannot be directly observed (Bille and Hendriksen, 

2023). Moreover, critical realists believe that knowledge about social systems is open to 

(re)interpretation. This means that both knowledge and theories are at least potentially 

fallible (Bille and Hendriksen, 2023; O’Mahoney and Vincent, 2014). The ‘axiology’ of 

critical realists argues that phenomena are difficult, if not impossible, to explain without 

any biases and latent assumptions but are nevertheless important to account for in 

investigations to develop explanations of reality that are as accurate as possible (Bille and 

Hendriksen, 2023; O’Mahoney and Vincent, 2014). In terms of ‘methodology’, critical 

realists favor approaches that facilitate a contextual and deep understanding of the 

underlying mechanisms of phenomena rather than relying solely on quantitative methods, 

 
1 It should be noted that this dissertation was begun without being aligned with any philosophical positions. 

However, through the dissertation process, it became evident that the underlying assumptions were most 

closely aligned with the critical realist paradigm. Although some critical realist assumptions can be found 

in the way the research was conducted in Publication II, this publication followed the ‘conventional’ 

positivist tradition of the OSCM field due to an unclear philosophical position at the time and stage of this 

dissertation.  
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which alone provide only superficial explanations. Although critical realists value 

methodological pluralism, case studies are often the preferred methodological choice of 

many of them due to the potential of case studies to yield in-depth and contextualized 

knowledge (Ackroyd and Karlsson, 2014). 

Table 4: Overview of the research paradigms and their key assumptions                              

(based on the table of Saunders et al., 2019, pp. 144-145). 

 

Key 

assumptions 
Positivism Critical realism Interpretivism 

Ontology 

 

What is the 

nature of 

reality or 

being? 

• Real, external and 

independent reality 

• One true reality 

(universalism) 

• Granular (things) 

• Ordered 

• Stratified or layered 

reality: the empirical, the 

actual and the real 

• External and 

independent 

• Intransient / permanent 

• Objective structures 

• Causal mechanisms 

• Complex and rich reality 

• Socially constructed 

through culture and 

language 

• Multiple meanings, 

interpretations and 

realities 

• Flux of processes, 

experiences and 

practices 

Epistemology 

 

What 

constitutes 

acceptable 

knowledge? 

• Scientific method 

• Observable and 

measurable facts 

• Law-like generalizations 

• Numbers 

• Causal explanation and 

prediction as 

contributions 

• ‘Epistemological 

relativism’ 

• Knowledge is 

historically situated and 

transient 

• Facts are social 

constructions 

• Historical causal 

explanation as 

contribution 

• Theories and concepts 

are too simplistic 

• Focus on narratives, 

stories, perceptions and 

interpretations 

• New understanding and 

world views as 

contributions 

Axiological 

 

What role 

should 

personal 

values play in 

the research? 

• Value-free research 

• Researcher is detached, 

neutral and independent 

of what is being 

researched 

• Researcher maintains 

objective stance 

• Value-laden research 

• Researcher 

acknowledges bias in 

world views, cultural 

experience and 

upbringing 

• Researcher tries to 

minimize bias and errors 

• Researcher is as 

objective as possible 

• Value-bound research 

• Researchers are part of 

what is researched, 

subjective 

• Researcher 

interpretations key to 

contribution 

• Researcher reflexive 

Methodology 

 

What is the 

typical and 

preferred way 

of acquiring 

knowledge? 

• Typically deductive 

• Highly structured, large 

samples, measurement, 

typically quantitative 

methods of analysis, but 

a range of data can be 

analyzed 

• Retroductive, in-depth, 

historically situated 

analysis of pre-existing 

structures and emerging 

agency 

• Range of methods and 

data types to fit subject 

matter 

• Typically inductive  

• Small samples, in-depth 

investigations and 

qualitative methods of 

analysis, but a range of 

data can be interpreted 
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3.2 Computational literature review 

A systematic literature review (SLR) is a well-established method of advancing 

knowledge that is used in various fields of science (Durach et al., 2017). It aims to provide 

a state-of-the-art synthesis of the topics of interest by “mapping, consolidating and 

evaluating the intellectual territory of a certain field, and identifying knowledge gaps to 

be filled in order to develop the existing body of knowledge further” (Seuring and Gold, 

2012, p. 545). While its use was rare in the early stages of the OSCM field, it has increased 

significantly since the second half of the 2010s (Seuring et al., 2020). Interestingly, two 

of the foundational papers for SSCM (Carter and Rogers, 2008; Seuring and Müller, 

2008) were SLRs (Seuring et al., 2020). To date, however, most SLRs rely on the manual 

coding and analysis of article contents, which pose some challenges and potential 

limitations in analyzing largescale bodies of publications (Suurmond et al., 2024). For 

these reasons, novel approaches to conducting literature reviews that are capable of 

handling large numbers of scientific publications have been proposed.  

Among these novel approaches are computational literature reviews (CLRs), which 

Antons et al. (2023) defined as “a structured process intended to augment human 

researchers’ information processing capabilities through the use of machine learning 

algorithms that help analyze the content of a comprehensive text corpus in a specific 

knowledge domain (e.g., a research topic, academic journal, or scientific field) in a way 

that is scalable and real-time capable” (p. 109). A defining feature of CLRs is their use of 

computational algorithms for text mining and machine learning, used to support the 

analysis of the content of written texts (Antons et al., 2023). This concentration on the 

content of text is one of the characteristics that differentiate CLRs from other, more 

established software-supported quantitative analyses, such as meta-analyses and 

bibliometric analyses (Antons et al., 2023).  

The CLR in this dissertation (Publication I) was conducted with the help of topic 

modeling, which is “a relatively new technique for analyzing qualitative Big Data” 

(Bansal et al., 2020, p. 8). Topic modeling is an ‘unsupervised’ machine learning 

technique that is able to reveal latent (or hidden) topics as outputs by assigning words in 

individual documents or any other type of text-based data to different topics, which can 

essentially be described as ‘word clusters’2 (Antons et al., 2016). These outputs are then 

open to the researchers’ interpretation (Bansal et al., 2020). Topic models facilitate the 

analysis of large volumes of text-based data that would otherwise be unmanageable and 

also mitigate some biases during the analysis, particularly in its early stages of the analysis 

that do not depend on researchers’ interpretations (Antons et al., 2016; Bansal et al., 2020; 

Suurmond et al., 2024). Furthermore, topic models allow for inferences to be drawn on 

the development of topics over time with the help of additional statistical analyses, such 

 
2 To avoid potential confusion, it should be noted that word clusters refer to groups of words that commonly 

appear together, forming the basis of ‘latent topics’ in topic modeling. They are different from topic 

clusters, which will be used later in this dissertation to refer to thematic groups of latent topics. 
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as regression analyses that provide insights into the linear and quadratic time trends of 

topics (Antons et al., 2016).  

The objective of the CLR in Publication I was to gain a deeper understanding of the 

broader discourse on MT-SSCM by identifying latent topics and their development over 

time. Consequently, the CLR started in a manner similar to that of traditional literature 

reviews, with the development of a search string designed to identify publications with a 

connection to the topic. Using the developed search string (run on 12 November 2023), a 

sample of 776 abstracts from peer-reviewed documents from the database SCOPUS 

(www.scopus.com) was collected. After the text was pre-processed for analysis, the text 

was analyzed with an upper bound of 100 topics to keep the number within an 

interpretable yet semantically meaningful range (Hannigan et al., 2019; Kaplan and 

Vakili, 2015). As one of the first and most established topic modeling algorithms, the 

‘Latent Dirichlet Allocation’ (Blei et al., 2003) with Gibbs sampling was utilized for the 

analysis (Antons et al., 2016). After the topics were manually interpreted and topics with 

little to no connection to MT-SSCM were discarded, 30 latent topics remained (for a 

similar approach, see Hall et al., 2008). In addition to calculating the individual topics’ 

linear and quadratic time trends to gain an understanding of their prominence in the 

literature over time, the topics were manually labeled and grouped into six ‘topic clusters’, 

consisting of topics that share some connection or similarity.  

3.3 Case study 

A case study is a research method3 that is widely utilized in different research disciplines 

to gain knowledge about complex social phenomena (Yin, 2014). It can be described as 

a strategy “that examines, through the use of a variety of data sources, a phenomenon in 

its naturalistic context, with the purpose of ‘confronting’ theory with the empirical world” 

(Piekkari et al., 2009, p. 569). This confrontation can be achieved in two ways: by 

identifying constructs that can be tested at a later stage or by seeking in-depth 

explanations for the causes of phenomena in individual cases (Piekkari et al., 2009). Case 

studies are particularly suited to answering ‘why’ and ‘how’ questions (Yin, 2014). 

Furthermore, they are a valuable research method for studying phenomena of interest “in 

depth and within their real-world contexts, especially when the boundaries between 

phenomenon and context may not be clearly evident” (Yin, 2014, p. 16). Because of case 

studies’ exploratory power, they have also been widely adopted by scholars engaged in 

OSCM research (Bille and Hendriksen, 2023; Seuring, 2008).  

There are several types of case study designs that can be used for studying phenomena of 

interest. Perhaps the most common distinction made between the design of case studies 

is whether they followed a ‘single-case study’ or ‘multiple-case study’ design (Eisenhardt 

 
3 Case studies are presented here as a ‘method’ to fit better into this dissertation’s structure. However, this 

dissertation generally aligns with the notion that case studies should be seen as more than ‘just’ a method. 

Rather, they represent a research strategy that involves the application of multiple methods to collect and/or 

analyze data (Piekkari et al., 2009). 
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and Graebner, 2007; Yin, 2014). Multiple-case studies are often regarded as a more robust 

methodology for theory building, typically among positivist researchers, as they are 

presumed to yield more reliable generalizations (Eisenhardt and Graebner, 2007; Piekkari 

et al., 2009). In contrast, the strength of single-case studies is their ability to provide not 

only in-depth insights into the existence and dynamics of phenomena but also a more 

contextual understanding of the phenomenon under study (Piekkari et al., 2009). The 

preferred approach to case study research is largely influenced by the researcher’s 

philosophical position and research paradigm.  

The specific design of the case studies employed in the two empirical publications in this 

dissertation (Publications II and III) can be described as a single-case study with multiple 

embedded units of analysis (Yin, 2014). The single case in each publication represents a 

distinctive global supply chain context, with the presence of focal firms located in the 

Global North. Companies located at different stages of the case-specific multi-tier supply 

chains, as well as other relevant organizations, represent the multiple embedded units of 

analysis. The choice of a single-case study design is consistent with the critical realist 

position underlying this dissertation, as single-case studies are “a particularly useful 

research design to theorize causal mechanisms and show how contextual factors play a 

causal role” (Bille and Hendriksen, 2023, p. 725).  

3.3.1 Case contexts 

Critical realists’ selection of a relevant case context is strongly motivated by the 

theoretical lens they intend to use (Bille and Hendriksen, 2023). This is because for 

critical realists, theoretical lenses serve as mental frameworks for analyzing data and 

interpreting findings to uncover the mechanisms that lead to certain phenomena. In this 

dissertation, the selection of the two supply chain contexts in the empirical publications 

was motivated by considering the theoretical lenses of paradox theory (Publication II) 

and institutional theory (Publication III).  

The context of the electronics supply chain was selected for Publication II to study the 

phenomenon of sustainability tensions in MT-SSCM from a paradox perspective. 

Companies in the electronics industry face various challenges in managing sustainability 

across their supply chains, which often have 15 to 20 tiers (Sheffi, 2018). These 

challenges include social issues such as extensive overtime in Asian factories and forced 

labor associated with mining in Africa, as well as the environmental impacts associated 

with the mineral extraction and the use of toxic chemicals in the manufacturing of 

products and components (Gonzales et al., 2020). In addition, electronics supply chain 

structures are both global and highly complex, comprising members from a wide variety 

of countries, with different institutions and sustainability expectations. These reasons 

provide a fertile breeding ground for complexities and the emergence of sustainability 

tensions, which require responses from the companies involved in these supply chains.  

The context of the agri-food supply chain was chosen for Publication III to understand 

how institutional work activities found in supply chains contribute to the adoption of 
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sustainable practices among lower-tier suppliers in contexts that are challenging for 

sustainability. This choice was motivated by the strong reliance on farmers as lower-tier 

suppliers in the production of agricultural commodities, such as cocoa and coffee. Many 

of these farmers are often located in contexts with socio-economic challenges (German 

Federal Ministry for Economic Cooperation and Development, 2021), and they frequently 

struggle to meet the sustainability expectations of downstream buyers and stakeholders 

in the Global North. Given the importance of ensuring sustainability in agri-food supply 

chains, it is reasonable to assume that most downstream companies engage in purposive 

actions that not only affect the behaviors and practices of farmers but also the broader 

institutional setting of supply chains. Therefore, the agri-food supply chain context 

emerges as an ideal case to explore the institutional work activities of organizations in 

multi-tier supply chains that aim for sustainability in the lower-tier levels.  

3.3.2 Data collection 

To provide a comprehensive understanding of the phenomena of interest, the qualitative 

data collection in both single-case studies attempted to mimic a multi-tier setting – a data 

collection strategy inspired by Hofmann et al. (2018). This approach involves collecting 

primary and secondary data from firms at the top, middle and lower tiers of the supply 

chain. Although this strategy has limitations in exploring the interrelational dynamics 

between two specific companies, as the companies in the sample may not have any 

relationship with each other, it has the advantage of enabling the gathering of diverse 

perspectives across multi-tier supply chains. This strategy allowed for the avoidance of 

one of the major obstacles to collecting data across multiple tiers, which is the 

researchers’ strong reliance on the ability and willingness of interviewees and companies 

to disclose their relationships to other members of the supply chain. Nevertheless, a 

snowball sampling strategy was employed to some extent in both case studies to obtain 

primary data across supply chain tiers. The data collection also involved gathering 

information from relevant third-party organizations, such as non-profit organizations, 

public-private partnerships and certifying bodies. This was done with the objective to 

further enrich the contextual understanding of the phenomena under study.  

The main source of data that provided the basis of the two case studies was primary data 

collected through interviews with knowledgeable experts from companies involved in the 

supply chains of each case and from relevant third-party organizations. As a method of 

data collection, interviews are a critical realist’s preferred choice because they provide 

“in-depth insights into the underlying mechanisms” that lead to observable phenomena 

(Bille and Hendriksen, 2023, p. 731). A semi-structured interview design was selected 

due to its ability to provide both structure, through pre-defined questions, and flexibility, 

through situational questions. The interview protocols for each case study were designed 

by considering the respective theoretical lens and relevant literature, as well as the context 

in which multi-tier sustainability in supply chains had to be achieved. The final interview 

protocols used in the different case studies are included in the Appendix. Most of the 

interviews in both cases were conducted via telephone or video call, primarily due to the 

geographic dispersion of the interviewees not only across countries but even across 
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continents. To gain further contextual insights into the underlying causal mechanisms in 

each of the case studies, the transcribed interviews were triangulated with secondary (or 

archival) data. Although not the sole source of secondary material, most of the secondary 

data was publicly available material collected from the interviewees’ organizations, such 

as sustainability reports, blog posts, press releases and other relevant website content. An 

overview of the data collected for each of the cases can be found in Table 5.  

Table 5: Summary of data collected and analyzed in the empirical publications. 

Publication II: Electronics supply chain Publication III: Agri-food supply chain 

Primary data:  

25 interviews with experts from: 

- 5 top-tier firms; 

- 10 mid-tier firms; 

- 5 lower-tier firms; 

- 5 third-party organizations 

Interview length: 22–95 min (average: 44 min) 

 

Secondary data:  

Blogs, corporate reports, flyers, newsletters, 

sustainability reports, webpages etc. 

Primary data:  

22 interviews with experts from: 

- 11 consumer brands; 

- 4 international traders; 

- 4 cooperatives; 

- 1 certification / development agency 

Interview length: 29–96 min (average: 61 min) 

 

Secondary data:  

Codes of conduct, cooperative histories, corporate 

reports, sustainability reports, webpages etc. 

Data collection:  

April 2018 – November 2019 

Data collection:  

February 2022 – July 2023 

3.3.3 Data analysis 

In each of the cases, the collected data and the contextual setting were first reviewed to 

gain a preliminary understanding, after which they were analyzed with the help of a 

qualitative analysis software (MAXQDA). While there were some similarities, the 

specific approaches to analyzing the qualitative data differed between the two cases. A 

more detailed elaboration of the analytical process can be found within the individual 

research publications.  

For the case in Publication II, an inductive approach was used to identify paradoxical 

sustainability tensions and related responses to them, following the data analysis steps of 

the Gioia Methodology4. Gioia et al. (2013) described the methodology as “a holistic 

approach to inductive concept development” that balances the need to develop new 

concepts inductively with high standards of rigor (p. 17). The data analysis started 

traditionally with open coding to derive 1st-order codes that were potentially relevant to 

 
4 Although the data analysis approach was inspired by Gioia et al. (2013), it may not be methodologically 

accurate or, at least, consistent to say that the analysis in Publication II followed this methodology. The 

Gioia Methodology is more than a way to analyze qualitative data; it is an inductive research approach to 

the development of grounded theory. In hindsight, a more accurate label for the analysis in Publication II 

could have been abductive ‘thematic analysis’ (Braun and Clarke, 2006). It started with open coding and, 

in the later stages of the analysis, used deductively developed categories stemming from the paradox 

literature to categorize the inductively crafted codes. 
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answering the research questions. As the analysis progressed, these initial codes were 

compared and contrasted to catalyze them into more general 2nd-order themes, which were 

used to frame paradoxical tensions and identify related management responses.  

For Publication III, an abductive thematic analysis was utilized to gain a better 

understanding of how the purposive actions of organizations (also known as institutional 

work) function as a causal mechanism for the adoption of sustainable production 

practices. The aim of abductive approaches is to try to match theory with data in order to 

uncover some of the latent mechanisms behind certain phenomena (Bille and Hendriksen, 

2023). With insights from the institutional theory literature loosely in mind, the analytical 

process began with the inductive crafting of 1st-order codes. These codes captured 

activities that potentially explain the adoption of sustainable practices and behaviors 

among lower-tier suppliers in challenging sustainability contexts. In the subsequent 

stages of the analysis, not only relevant literature on institutional theory but also specific 

concepts were increasingly considered to derive more general 2nd-order themes with 

potential explanatory power. 

3.4 Quality criteria  

Given that the critical realist paradigm diverges from the traditionally applied positivist 

criteria of ‘validity’ and ‘reliability’ in the OSCM discipline (Halldórsson and Aastrup, 

2003; Seuring, 2008; Voss et al., 2002), different evaluation criteria need to be applied to 

judge the quality of this dissertation. Healy and Perry (2000) proposed six criteria for 

evaluating the validity and reliability of research within the critical realist paradigm. Each 

criterion applies to one of three elements of the critical realist paradigm. The ontological 

elements comprise of the criteria of (1) ‘ontological appropriateness’ and (2) ‘contingent 

validity’. These ensure that the understanding of the real world aligns with the critical 

realist paradigm. The epistemological element consists of a single criterion. This criterion 

is the awareness of (3) ‘multiple perceptions of participants and of peer researchers’. 

Critical realists believe that insights into the real world, which is not directly observable, 

can only be gained through the biased and value-laden interpretations of individuals. This 

recognition is important because it determines the overall research design, which should 

account for biases and errors in the data. Finally, the methodological elements comprise 

of three criteria, which are (4) ‘methodological trustworthiness’, (5) ‘analytic 

generalization’ and (6) 'construct validity’. These criteria apply directly to the 

methodology of the research. Table 6 summarizes the most notable measures taken to 

ensure the quality of this dissertation.  
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Table 6: Summary of measures taken to ensure quality criteria                                                  

(based on Healy and Perry, 2000, p. 122). 

Elements Quality criterion Measures applied to ensure quality criteria 

O
n

to
lo

g
y 

Ontological 

appropriateness 

Assumption that the 

research deals with 

complex social 

phenomena that involve 

reflective people 

• Explicit focus of the overall dissertation on ‘how’ to respond to the 

complexities related to the management of global and multi-tiered 

supply chains. 

• Purposive interview sampling of knowledgeable experts with different 

backgrounds (as to company, job position and location) to gain in-

depth insights into the phenomena of interest from diverse perspectives 

(as much as possible). 

Contingent validity 

Assumption that the 

underlying mechanisms 

that operate in the 

world give rise to 

certain phenomena 

• Careful selection of contexts in which the underlying causal 

mechanism of the phenomena of interest may be best observed and 

understood. 

• Although the semi-structured interview guides did not include many 

explicit ‘why’ questions, the interviews always aimed at gaining an 

understanding of ‘why’ and ‘how’ certain phenomena appeared.  

E
p

is
te

m
o

lo
g

y 

Multiple perceptions 

of participants and of 

peer researchers 

Value awareness; the 

real world needs to be 

discovered through 

biased and value-laden 

perceptions 

• Triangulation of expert interviews with archival data (from corporate 

reports, sustainability reports, webpages etc.). 

• Involvement of multiple researchers in the analysis of data and the 

interpretation of results. 

• Continuous reflection on own values to remain as objective as 

possible. 

• Awareness and acknowledgement of potential Eurocentric biases in 

the results. 

M
et

h
o

d
o

lo
g

y 

Methodological 

trustworthiness 

Establish 

trustworthiness; the 

research can be audited 

and evaluated 

• In-depth elaboration of methodological approaches. 

• Transcription and storage of semi-structured interviews. 

• Storage of all analyzed interviews and archival data in a qualitative 

data analysis software (MAXQDA) file. 

• Ensuring of the reproducibility of each stage leading up to the 

qualitative analysis in the CLR. 

• Inclusion of illustrative quotes from the interview and archival data in 

the case study publications. 

Analytic 

generalization 

Focus on theory 

building rather than 

statistical testing of a 

theory 

• Use of a qualitative, abductive approach in which concepts from theory 

only served as broader categories for the clustering of inductively 

emerging results. 

• Formulation of interview guides that will provide data that confirms 

and/or potentially refute prior theoretical ideas. 

• Transfer of theoretical concepts that are popular in other research 

disciplines to new contexts to develop novel theoretical insights. 

Construct validity 

Accuracy of theoretical 

constructs and findings 

• Use of semi-structured interview guides based on theoretical concepts 

and frameworks found in prior literature. 

• Abductive analysis of data in case studies; deductive categorization of 

inductive codes according to categories from prior literature. 

• Reflexivity and consideration of alternative explanations to certain 

phenomena. 

• Triangulation of data from different sources (multiple interviews, 

corporate reports, sustainability reports, webpages etc.). 

• Offering of a thick description of results within their observed context 

(as much as possible). 
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4 Results 

This chapter elaborates the main results of the three publications that comprise this 

dissertation.  

4.1 Publication I: Beyond the surface: a computational exploration of 

latent topics in the multi-tier sustainable supply chain 

management literature 

4.1.1 Background and objectives 

MT-SSCM has emerged as a response to the shortcomings of ‘traditional’ SSCM, which 

largely neglected to consider the lower-tier levels of supply chains (Sarkis et al., 2019; 

Tachizawa and Wong, 2014). Over the past few years, interest in this stream of research, 

which is explicitly concerned with the management of multi-tier sustainability, has 

notably grown both in industry and academia. This growth in interest has been driven by 

the need for practical solutions to the challenges of achieving multi-tier sustainability, as 

well as by scholars’ efforts to design studies that more accurately reflect the real-world 

complexities affecting supply chains and their members. Despite the growing interest in 

this research topic, there is still a lack of systematic attempts that provide a comprehensive 

overview of the state of knowledge and the topical focus found within the larger corpus 

of research literature on the topic. Such efforts can be helpful for both junior and senior 

scholars interested in the research field. In addition to gaining a better understanding of 

the current state of knowledge and the development of the field, large-scale literature 

reviews can assist in directing future research toward promising research directions 

(Antons et al., 2023). Publication I sought to address this gap by conducting a CLR with 

the help of topic modeling. The research was primarily carried out for the purposes of 

‘explicating’ and ‘envisioning’5 the field of MT-SSCM (Antons et al., 2023). The 

following research questions are answered in the publication:  

1. What are the latent topics found within the MT-SSCM literature? 

2. How have these topics trended over the past few years? 

3. What are the opportunities for future research in this area? 

4.1.2 Results and contributions 

The results of the CLR revealed 30 relevant latent topics, which were manually clustered 

into six larger themes (see Table 7). The cluster with the most topics (10) was the 

 
5 ‘Explicating’ and ‘envisioning’ are two conceptual goals of computational literature review methods, as 

described by Antons et al. (2023). The conceptual goal of explicating means providing an overview of the 

body of literature by summarizing the current state of knowledge on the object of inquiry, whereas the 

conceptual goal of envisioning means rethinking and (re)directing the object of inquiry (Antons et al., 

2023). In this dissertation, the object of inquiry is the MT-SSCM research field.  
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‘sustainability performance and outcomes’ cluster. In contrast, the smallest cluster was 

the ‘risk and resilience’ cluster, with only 3 topics. In the course of elaborating each latent 

topic, Publication I presents some studies from the larger body of literature that are 

representative for the respective latent topics. Moreover, the results of a time trend 

analysis are presented, revealing how the prevalence of the latent topics has developed 

and their potential importance to the field has changed over time. The analysis revealed 

that eight topics exhibited a significant increasing trend (hereafter, ‘hot topics’), whereas 

only one topic exhibited a significant negative trend (hereafter, ‘cold topic’). The analysis 

also revealed that three topics exhibited a reviving trend (hereafter, ‘reviving topics’), 

suggesting that these topics have recently seen a rapid increase in prevalence in the 

literature at large. Furthermore, Publication I presents potential research directions for 

each of the six clusters, considering the representative literature and the results of the time 

trends of the individual topics in the clusters.  

Table 7: Overview of the thematic clusters and latent topics. 

Cluster I: Multi-tier supply chain management 

(1.1) Multi-tier supply chain management [hot topic]; (1.2) Supplier management [reviving topic]; 

(1.3) Practice adoption and diffusion; (1.4) Governance mechanisms; (1.5) Roles 

Cluster II: Multi-tier supply chain structure 

(2.1) Supply networks; (2.2) Networks; (2.3) Multi-tier supply chains; (2.4) n-tier suppliers 

Cluster III: Supply chain contexts 

(3.1) Global contexts; (3.2) Stakeholder pressures and influences [hot topic]; (3.3) Institutions; (3.4) 

Power 

Cluster IV: Sustainability performance and outcomes 

(4.1) Sustainability [hot topic]; (4.2) Social sustainability; (4.3) Corporate responsibility; (4.4) 

Social impact [hot topic]; (4.5) Worker safety; (4.6) Environmental sustainability [hot topic]; (4.7) 

Environmental management strategies; (4.8) Circularity and circular economy [hot topic, reviving 

topic]; (4.9) Innovations; (4.10) Performance 

Cluster V: Drivers and barriers 

(5.1) Drivers and influences; (5.2) Enablers [hot topic]; (5.3) Traceability [cold topic, reviving 

topic]; (5.4) Barriers 

Cluster VI: Risk and resilience 

(6.1) Supply chain risks; (6.2) Compliance; (6.3) Resilience [hot topic] 

 

Publication I contributes to the research on MT-SSCM by providing a systematic analysis 

of the current state of knowledge and the topical focus and development in the larger 

corpus of literature on the topic. The research complements and extends the results and 

insights from previous SLRs on the topic of MT-SSCM, which typically focused on 

specific issues and phenomena in their analysis of the literature (e.g., Jamalnia et al., 

2023; Khan et al., 2021). The study establishes a foundation for future studies on the topic 

of MT-SSCM by revealing latent topics (including their time trends) in the relevant 

stream of literature and pointing to potential research directions for the field. Moreover, 

the results may serve as entry points for academics and practitioners interested in the 
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general state of knowledge on the topic. The research findings can also serve researchers 

and journal editors who seek to further advance the field through more targeted studies 

addressing specific gaps or contributing to topics of current importance. Finally, the 

research also makes a potential methodological contribution by offering an alternative 

approach to the more traditional ways of conducting literature reviews (see also, e.g., Ali 

and Kannan, 2022; Suurmond et al., 2024), which typically rely on manual coding of the 

literature.  

4.2 Publication II: Paradoxical tensions in sustainable supply chain 

management: insights from the electronics multi-tier supply chain 

context 

4.2.1 Background and objectives 

Sustainability tensions are inherent in the management of sustainability in multi-tier 

supply chains. In addition to tensions that emerge within and between the three 

dimensions of the triple bottom line, sustainability tensions can also arise from conflicting 

elements that are found within the larger context(s) in which organizations and supply 

chains operate (Hahn et al., 2015). Engaging in SSCM inevitably requires responding to 

the complexities arising from tensions, as avoiding them could often lead to their later 

escalation. To address sustainability tensions and tensions in general, the paradox 

perspective has emerged as a theoretical lens through which the nature of tensions can be 

better understood and strategies for the simultaneous management of their opposing 

elements can be identified (Smith and Lewis, 2011). Although OSCM research has a 

strong tradition of acknowledging tensions (Matos et al., 2020), few studies have adopted 

a paradox perspective to explore tensions in supply chain contexts, especially concerning 

sustainability (J. Zhang et al., 2021). Publication II is one of the first empirical attempts 

to apply the paradox perspective in the field. It aimed to identify sustainability tensions 

emerging from the integration of social-ecological aspects into global multi-tier supply 

chain structures and strategies for responding to them. By focusing on the context of the 

electronics industry, the following questions are answered by the research:  

1. What types of sustainability tensions can be identified within supply chain 

contexts? 

2. How do companies respond to these sustainability tensions? 

4.2.2 Results and contributions 

The study identified several paradoxical sustainability tensions – broadly categorized as 

‘learning’, ‘belonging’, ‘organizing’ and ‘performing’ tensions – by identifying divergent 

elements that conflict with the integration of social-ecological objectives in multi-tier 

supply chains. The study also outlined the general vertical level of emergence of the 

divergent elements of these tensions within the larger system and how these elements 
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were interconnected (see Figure 2). The results indicated that sustainability tensions 

whose divergent elements arise at higher levels can reinforce sustainability tensions at 

lower levels in the system. Among the identified strategies for responding sustainability 

tensions – classified as ‘synthesis’, ‘separation’ and ‘contextualization’ strategies – the 

study highlighted the importance of business alliances and other types of third-party 

collaboration to address problems and complexities that are more systemic in nature, such 

as problems within producing countries and the structural complexity of supply chains. 

While the use of certification and standards was found to possibly be a cost-effective 

response to sustainability tensions, the identified practices of internal and external 

contextualization were found to be useful for mitigating tensions. 

Publication II responds to calls for more empirical studies using a paradox approach to 

explore tensions in the research disciplines of SSCM and sustainability management in 

general (Matthews et al., 2016; Van Der Byl and Slawinski, 2015). It is among the first 

studies that deviates from the ‘win-win’ and ‘trade-off’ approaches to sustainability 

tensions (Van Der Byl and Slawinski, 2015), which are particularly prevalent within the 

OSCM domain. Moreover, it may be the first to adopt an outside-in perspective for 

identifying tensions that affect the sustainability of supply chains, thereby recognizing 

that the latent sources of sustainability tensions can be located anywhere within the larger 

system. By identifying and exploring relationships between multiple tensions, the study 

extends the insights of the limited number of studies on tensions in supply chain contexts. 

These studies often, but not always, concentrate on a single paradox in their research (e.g., 

Dahlmann et al., 2023; Kocabasoglu‐Hillmer et al., 2023a; Wilhelm and Sydow, 2018; 

Xiao et al., 2019). Finally, Publication II contributes to research on MT-SSCM. It 

provides some insights into the stages of emergence of sustainability tensions within 

multi-tier supply chains, showing that these tensions vary across the tiers of supply chains 

and, therefore, may require different strategies from companies.  

 
Figure 2: Relationship of divergent elements against social-ecological elements need to be 

realized in supply chain contexts (modified from Zehendner et al., 2021, p. 899). 
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4.3 Publication III: Institutional work in global supply chains: 

insights from agri-food supply chains 

4.3.1 Background and objectives 

Many of today’s supply chains have members, mostly lower-tier suppliers, that are 

located in countries of the Global South, which are typically the most prone to challenges 

such as institutional voids. These voids not only create complexity for business operations 

but also give rise to behaviors that jeopardize the sustainability of global supply chains 

(Silvestre, 2015b). To ensure the sustainability of supply chains, supply chain members 

must establish institutional frameworks that guide and support lower-tier suppliers in 

adopting desirable practices and behaviors. While institutional theory has served as a 

valuable lens for research on supply chains (e.g., Jia et al., 2018; Wu and Jia, 2018), the 

active agency of individual organizations and the collective in shaping institutional 

frameworks that affect supply chain members has been largely overlooked. Institutional 

work has emerged as a concept to better understand how actors influence their 

institutional contexts (Lawrence and Suddaby, 2006), thereby also offering potential 

insights into the mechanisms underlying the adoption of sustainable practices in supply 

chains. Given the explanatory power of institutional work and its limited application in 

the OSCM field, the objective of Publication III was to identify the types of institutional 

work that can be observed in global agri-food supply chains of the cocoa and coffee 

industries, which are known to be strongly dependent on lower-tier suppliers in countries 

of the Global South. To gain a deeper understanding of this phenomenon, the study also 

employed the concept of the institutional supply chain field (Sauer, 2021; Sauer and 

Seuring, 2018). The following research question is answered in this publication:  

1. How does the institutional work found in agri-food supply chains contribute to 

sustainable practices? 

4.3.2 Results and contributions 

Utilizing Zietsma and Lawrence’s (2010) distinction of institutional work, the study 

identified different activities within global agri-food supply chains that ultimately aim to 

influence the behaviors and practices of lower-tier suppliers in the countries producing 

agricultural commodities. The analysis supported the notion that these different activities 

can be broadly classified as ‘boundary work’ or ‘practice work’ (Zietsma and Lawrence, 

2010). Boundary work encompasses actions that focus on the field boundaries of supply 

chains, whereas practice work refers to interventions directly targeting the practices of 

lower-tier suppliers. Specific subtypes of boundary work and practice work were 

identified that either protect the boundaries or practices in the supply chain field or create 

them (see Figure 3). The study also suggested that these two types of institutional work 

are closely linked and often reinforce each other to promote sustainability at the lower 

tiers of the supply chain. In addition, the findings emphasize the crucial role of financial 

incentives in shaping the behavior and practices of lower-tier suppliers. Furthermore, the 
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study highlights the strategic importance of intermediaries, such as international traders 

and cooperatives, in expanding and shaping the institutional framework within the lower 

tiers of global agri-food supply chains. 

Publication III contributes to the body of literature on SSCM and multi-tier supply chains 

by employing the concept of institutional work, which is still relatively new in the OSCM 

research field (Razmdoost and Alinaghian, 2023). As stated, this concept is used to 

explore how individual and collective actors shape the mechanisms that drive the 

adoption of sustainable practices in multi-tier supply chains, with particular focus on the 

lower tiers. By focusing on the proactive agency of actors shaping the institutions found 

in supply chains, the study diverges from most institutional theory studies on supply 

chains, which are strongly centered on the topic of institutional pressures and forces. 

Additionally, the study demonstrates the application of the underutilized concept of the 

‘supply chain field’ (Sauer, 2021; Sauer and Seuring, 2019), which can facilitate the 

understanding of how global supply chains may (or may not) be able to institutionalize 

sustainable practices and behaviors among suppliers located in challenging sustainability 

contexts. Finally, the study contributes empirical insights to the growing body of literature 

on MT-SSCM by capturing the perspectives of multiple experts and organizations 

situated across different tiers of agri-food supply chains.  

 
Figure 3: Identified (sub)types of boundary work and practice work in Publication III. 
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5 Discussion and conclusions 

This final chapter of this dissertation starts by answering the research questions. It then 

elaborates the theoretical contributions and managerial implications of this research. 

Finally, the main limitations of this dissertation and future research directions are pointed 

out.  

5.1 Answering the research questions 

The overarching question that guided this dissertation is as follows: How can 

organizations respond to the main complexities related to the management of 

sustainability in multi-tier supply chains?  

Although many of today’s multi-tier supply chains are global in their structure, with 

member organizations that are located in different countries and regions, not all of them 

are. Therefore, this dissertation explicitly focused on global multi-tier supply chains with 

pronounced management complexities. As stated in the main research question, the 

specific objective of this dissertation was to identify responses to the complexities and 

challenges associated with the sustainability management in multi-tier supply chains. To 

achieve this objective, three sub-questions were formulated. These questions will be 

answered individually later in this chapter.  

Figure 4 summarizes the key results of this dissertation by illustrating how strategic 

responses to the complexities and challenges in multi-tier supply chain contexts are 

addressed in the three publications. Publication I provides a comprehensive overview of 

the current state of knowledge on MT-SSCM, offering foundational insights on how to 

manage sustainability-related complexities and challenges. Building on this foundation, 

Publication II outlines specific strategies that companies can use to respond to 

sustainability paradoxes – conflicting demands that arise from the complexities of 

managing sustainability. Finally, Publication III presents institutional work activities that 

can be used strategically to address institutions and their composition. By shaping the 

institutional settings that guide the behaviors and practices of supply chain actors, these 

activities can help mitigate some of the complexities and challenges that arise in         

multi-tier supply chain contexts. Institutional work may also function indirectly as a 

response strategy to sustainability paradoxes, as it has the potential to mitigate the 

underlying sources of complexities that lead to paradoxical tensions.  
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Figure 4: Summary of the results of this dissertation. 

 

Sub-question 1: How does the existing body of literature contribute to understanding and 

addressing the complexities associated with managing sustainability in multi-tier supply 

chains? 

The first sub-question of this dissertation was addressed by Publication I. This publication 

indicates that the body of knowledge regarding MT-SSCM has grown considerably. The 

results suggest that there are several topics found within the corpus of literature that have 

a strong, latent presence in the broader discourse. Some of these topics, such as 

‘resilience’ and ‘transparency’, have undergone notable changes in their prevalence in the 

literature and potential relevance for the MT-SSCM field. These changes suggest that the 

research literature has been influenced by larger sustainability trends and contemporary 

events, such as the relatively frequently mentioned collapse of the Rana Plaza building in 

2013 (see, e.g., Jabbour et al., 2019; Nath et al., 2020; Venkatesh et al., 2020). Although 

the identification of latent topics may merely indicate the current topical focus of 

research, the results in Publication I confirmed that complexities and challenges in multi-

tier supply chain contexts, as well as appropriate responses to address them, play an 

important role in many studies. At the very least, these difficulties have an impact on the 

motivation of many studies on MT-SSCM. 

As demonstrated by the findings in Publication I, the identified latent topics highlight 

numerous inherent challenges and aspects that must be considered during the 
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management of multi-tier supply chains. One of the most prevalent topics is the multi-

tier and network structure of supply chains. A notable portion of the research literature 

on this topic is driven by the sole objective of generating insights regarding the complex 

structures of multi-tier supply chains and their effective management. Moreover, the 

sustainability of lower tiers in global supply chains is a significant concern for numerous 

studies in the body of literature, as evidenced by the latent presence of several topics that 

are related to this larger challenge. This emphasis is not surprising when considering that 

most sustainability problems in global supply chains typically emerge from non-

compliant lower-tier suppliers in countries with less demanding environmental and social 

legislation (Tachizawa and Wong, 2014). The findings also indicate that the current state 

of the literature tends to focus on the perspective of focal firms, which typically aim to 

mitigate sustainability risks in multi-tier supply chains. The perspectives of lower-tier 

suppliers are widely neglected in the research on multi-tier supply chains, although they 

are the group of actors that are typically targeted by the sustainability management 

initiatives of other supply chain members and face the greatest complexities in 

implementing more sustainable practices. While more notable research gaps were found 

in the literature, the overall findings in Publication I suggest that valuable insights for 

addressing and responding to the complexities and challenges of achieving multi-tier 

sustainability in supply chains can be found within the broader body of literature focused 

on the topic.  

Sub-question 2: How can companies respond to tensions emerging from the complexity 

that is inherent in the management of sustainability in multi-tier supply chains? 

The second sub-question in this dissertation was primarily answered by Publication II, 

although at least some of the managerial activities identified in Publication III may also 

address underlying sustainability tensions in global multi-tier supply chains. The study 

identified different responses taken to address sustainability tensions, which were drawn 

from paradox theory. While companies might attempt to live with sustainability tensions 

by simply accepting the complexities and challenges that lead to their emergence (Hahn 

et al., 2015; Smith and Lewis, 2011), Publication II focused on the identification of 

practices that may be classified as ‘contextualization’ and ‘resolution’ strategies, in 

accordance with the paradox literature. The research results suggest that for members of 

global multi-tier supply chains to be able to purposefully implement these strategies, they 

must first become aware of the underlying sources of tensions that vary in their nature. 

Contextualization strategies alleviate tensions by considering their contradictory 

elements within their specific contexts (Xiao et al., 2019; Zehendner et al., 2021). Since 

tensions are partially social constructs (Hahn and Knight, 2021), this study found that 

structural and other more systemic challenges can be considered for the alleviation of 

sustainability tensions by contextualizing the tensions internally within the organization 

or externally through the interaction and communication with relevant stakeholder 

groups. A practical example of this that was found in the course of this dissertation is the 

communication of intensions to source from high-risk countries to allow legitimate 
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producers in these often economically disadvantaged regions to participate in the global 

market for minerals.  

Resolution strategies can be divided into ‘synthesis’ and ‘separation’ approaches (Hahn 

et al., 2015). Synthesis strategies seek to find ways to link the conflicting elements of 

tensions. For example, the findings of this study show that the use of certifications and 

standards to confirm minimum sustainability requirements is a common approach to 

address sources of tensions arising from the complexity of supply chains and varying 

global legislation. Separation strategies seek to address the element of tensions either at 

different locations or at different points in time. The findings of this study highlight the 

importance of strategic business alliances as well as public-private partnerships as 

approaches to addressing sustainability tensions that are the result of complexities and 

challenges beyond the supply chain level and that are more systemic in nature. Although 

these sources of tensions are more difficult to address, the results of this study indicate 

that separation strategies for addressing complexities and challenges outside the supply 

chain can be highly beneficial, as these sources often act as an underpinning for tensions 

at lower context levels.  

Sub-question 3: How can supply chain settings be shaped to reduce the challenges 

associated with lower-tier supplier risks? 

The third sub-question of this dissertation was addressed primarily by Publication III, 

although it should be noted that many practices in Publication II overlap with those in 

Publication III. Companies can engage in multiple institutional work activities to shape 

their supply chain settings (or fields) and their institutions for specific purposes. This can 

also be done to mitigate sustainability challenges associated with lower-tier suppliers. As 

the dissertation Publication III demonstrates, individual actors and the collective can 

create supply chain settings that address some of the root causes of unsustainable 

behaviors of lower-tier suppliers and support their adoption of sustainable practices. 

Building upon the work of Zietsma and Lawrence (2010), Publication II classifies the 

identified institutional work actions that contribute to shaping the supply chain setting as 

either ‘boundary work’ or ‘practice work’.  

Boundary work refers to actions directed toward the supply chain field and its community 

of organizations that are expected to collectively work on the adoption of sustainable 

practices directly or indirectly. Publication III highlights the importance of creating and 

protecting the community of organizations (including lower-tier suppliers) that is 

expected to contribute to the realization of sustainability in the lower-tier levels. This 

community can be created through activities such as the diffusion of codes of conduct 

and the establishment of direct relationships beyond the immediate supply chain tiers. 

These activities indicate the need for individual organizations to affiliate with the 

community and thus, create the groundwork for potential collaboration. The community 

can be protected through activities such as the incentivization of community membership 

and the signaling of commitment to other members, especially to lower-tier suppliers that 

face the greatest uncertainties and challenges in committing to sustainability 
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requirements. Publication III also suggests that access to better prices can be a strong 

incentive for lower-tier suppliers to remain committed to the supply chain requirements 

and expectations. This, in turn, can help to mitigate some of the risks of their deviation 

from sustainable behaviors and practices.  

Once the boundaries of the supply chain community have been established and delineated, 

companies can engage in the identified activities in Publication III that directly target the 

adopted practices of lower-tier suppliers. Practice work refers to actions directed at the 

adoption of practices by members of the supply chain field community. Publication III 

indicates that companies can engage in different activities that either protect the use of 

sustainable practices or introduce new sustainable practices among lower-tier suppliers. 

Although the implementation of monitoring mechanisms is one way to ensure the use of 

sustainable practices by lower-tier suppliers, Publication III also underlines the 

importance of activities that support lower-tier suppliers in their adoption of sustainable 

practices. This latter type of activities may be equally, if not more, important for the 

sustainability of supply chains. Lower-tier suppliers often encounter difficulties in 

developing the necessary capabilities to meet global sustainability expectations due to 

institutional voids and other systemic challenges in their direct environments. Therefore, 

it is crucial for the supply chain community to actively support lower-tier suppliers in 

developing the required competencies and capabilities to meet the required sustainability 

practices in the long term. 

5.2 Theoretical contributions 

Overall, this dissertation contributes to several existing streams of literature. Primarily, it 

provides insights into the management of multi-tier supply chains in the context of 

corporate sustainability. Moreover, it enriches research on global supply chains, 

institutional theory in OSCM and paradox theory in general. The specific theoretical 

contributions of this dissertation are outlined as follows.  

First, this dissertation adds empirical, qualitative insights to the developing research 

stream focused on sustainability in multi-tier supply chains, which often still relies on 

quantitative methods (Gong et al., 2023; Sarkis et al., 2019). Many qualitative studies on 

multi-tier supply chains employ an approach that may be described as holistic theoretical 

multi-tier sampling. This involves the careful collection of data from companies along 

the multi-tier supply chains of individual focal firms, while ensuring that all of those 

companies have either a direct or indirect relationship with one another (e.g., Marttinen 

et al., 2023; Mena et al., 2013; Villena and Gioia, 2018; Wilhelm et al., 2016a). While 

this sampling approach has the advantage of potentially providing in-depth insights into 

the interorganizational dynamics in supply chains, it also comes with some significant 

difficulties. One such difficulty involves obtaining empirical evidence from the very 

upstream stages of multi-tier supply chains, given the length of many of today’s supply 

chains. Inspired by the sampling approach of Hofmann et al. (2018), the case studies in 

this dissertation aimed to mirror the generic multi-tier settings of global electronics and 

agri-food supply chains. At least to some extent, this dissertation contributes to filling the 
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empirical void left by prior multi-tier studies. It offers firsthand insights from the early 

stages of multi-tier supply chains that are close (or closer) to the production of raw 

materials and to the challenges and complexities encountered there.  

Second, this dissertation contributes to the advancement of MT-SSCM by offering a 

comprehensive understanding of the current state of this research field. As stated, research 

on sustainability in multi-tier supply chains is still in its early stages – at least compared 

to other research topics in the OSCM field, such as ‘relationships and collaboration’ and 

‘purchasing and supply management’ (Swanson et al., 2018). Nevertheless, the literature 

on the subject of MT-SSCM has expanded considerably since the publications of Mena 

et al. (2013) and Tachizawa and Wong (2014). Given the lack of overviews about the 

general state of the literature, this dissertation addressed this gap through a CLR. The 

dissertation identified latent topics found within the larger corpus of literature on MT-

SSCM. Furthermore, these insights were extended by providing an overview of the time 

trends of these topics and a synthesis of the general state of knowledge on them. 

Moreover, potential research directions for the field were pointed out. By complementing 

the results of more focused literature reviews that examined specific topics within the 

realm of sustainability in multi-tier supply chains (e.g., Govindan et al., 2021; Jamalnia 

et al., 2023; Khan et al., 2021), this dissertation provides valuable insights for scholars 

interested in the topic of sustainability in multi-tier supply chains in general while also 

facilitating the understanding of responses to the difficulties associated with this topic.  

Third, this dissertation contributes to research on paradoxical tensions in the context of 

sustainable supply chains and in general. While the OSCM field has a history of studying 

tensions (Matos et al., 2020), the paradox perspective only recently gained popularity 

among scholars in the field for its potential to better understand and respond to 

complexities and contradictions (Kocabasoglu-Hillmer et al., 2023b). By exploring 

sustainability tensions within the context of MT-SSCM, this dissertation adds to the 

emerging body of literature focused on the topic of paradoxical tensions in OSCM 

research. It identified underlying paradoxes in the management of sustainability in global 

multi-tier supply chains and provides an understanding of their nature and relationships 

from a systems perspective. Additionally, it outlines strategies and practices for 

responding to the identified sustainability tensions, from the perspective of not only focal 

firms but also other companies in supply chains. To achieve the objective of identifying 

sustainability tensions and responses to them, this dissertation extended the frameworks 

from Smith and Lewis (2011) and Hahn et al. (2015). This dissertation’s contributions 

are not limited to the OSCM field. By empirically exploring sustainability tensions from 

a paradox lens, this dissertation also contributes to the advancement of paradox theory 

research in general, which has been noted as tending to be conceptual (Van Der Byl and 

Slawinski, 2015).  

Fourth and finally, this dissertation adds to institutional theory research on supply chains 

by offering insights into the institutional work found within supply chains. Although 

institutional theory has gained popularity among OSCM scholars, including those focused 

on sustainability, the concept of institutional work has been largely overlooked despite its 



 53 

potential to enhance the understanding of how institutions can be proactively changed 

and shaped for corporate needs and objectives (Razmdoost and Alinaghian, 2023). 

Research on supply chains remains strongly centered around institutional pressures or 

isomorphic forces, focusing on phenomena such as the adoption of similar management 

practices and structures (Kauppi and Luzzini, 2022; Marculetiu et al., 2023). This 

dissertation attempts to shift the OSCM focus more toward the purposive actions of 

individual and collective actors that seek to affect institutions, which are the sources of 

institutional forces. This dissertation presents different types of institutional work used to 

ultimately promote the adoption of sustainable practices among lower-tier suppliers in 

countries with systemic challenges. Thereby, this dissertation offers a nuanced 

understanding of how global supply chains can potentially create and shape institutional 

settings for sustainability purposes. This understanding is further supported by 

conceptualizing supply chains as institutional fields (Sauer, 2021; Sauer and Seuring, 

2018; Wu and Jia, 2018), another concept from institutional theory that has found little 

application in OSCM despite its conceptual value and importance to institutional theory 

in general (Wooten and Hoffman, 2008). Thus, this dissertation paves the way for new 

conceptualizations in the OSCM field that are informed by institutional theory.  

5.3 Managerial implications 

In addition to the theoretical contributions of this dissertation, it also offers some 

managerial implications that can be useful for both companies and managers. Beyond the 

mere advocacy of considering the lower tiers in the management of sustainability in 

supply chains, the findings in this dissertation offer insights that can be of help in dealing 

with and potentially overcoming some of the challenges and complexities related to MT-

SSCM. The most notable practical insights and implications are outlined in the following 

paragraphs.  

The results highlight the importance for managers to identify and address paradoxical 

sustainability tensions, which frequently underlie many of the complexities and 

challenges in achieving sustainability in multi-tier supply chains (see Publication II). As 

outlined herein, various sources of sustainability tensions can be identified at the 

organizational, supply chain and systemic levels, as well as along the multiple tiers of 

supply chains. Recognizing these underlying tensions may assist managers in developing 

more creative and effective response strategies for addressing the root causes of obstacles 

to the realization of sustainability in supply chains. While various strategies and practices 

have been presented that companies and individual managers can use respond to 

sustainability tensions, a notable finding is the importance of business alliances and other 

collaborative approaches to addressing structural and systemic challenges that cause 

tensions. These challenges may be considered the sources of tensions and complexities 

that are the most difficult to address in supply chain contexts. The findings also suggest 

that contextualization can be a fruitful response strategy to tensions. By communicating 

sustainability tensions and the complexities they cause to relevant stakeholder groups, 

companies and supply chains may be able to alleviate specific tensions. This can give 
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companies and relevant managers greater leeway and flexibility to address sustainability 

tensions and their inherently contradictory elements.  

Moreover, this dissertation offers companies and managers valuable insights for 

promoting sustainable behaviors and practices among lower-tier suppliers situated in 

countries of the Global South (see Publication III), which often pose major challenges to 

global supply chains. Managers are advised that before they initiate activities aimed at 

the application of specific practices among individual suppliers or even entire groups of 

suppliers, they must lay the groundwork for these activities by proactively establishing 

supply chain fields in which the community of actors is willing to either directly or 

indirectly work on the implementation of these practices. While the selection of 

appropriate members across all tiers of the supply chain can play an important role, it is 

likewise important for relevant managers to recognize that supply chain communities 

working toward similar sustainability goals can also be established ex-post, when 

individual members are already part of the existing supply chain. Depending on the 

situation, the latter approach may even be necessary or desirable to achieve the societal 

goal of sustainable development. Rather than being excluded from supply chains that 

provide access to global markets, individual suppliers should be provided with proactive 

support and undergo training to facilitate their adoption of sustainable behaviors and 

practices. Furthermore, managers can promote sustainable behaviors and practices among 

lower-tier suppliers by building supply chain communities that share common values and 

goals. These communities can work collectively on the desired behaviors and practices 

beyond the visible horizon of individual members of the supply chain.  

Furthermore, from the results of this dissertation, both organizations and managers are 

advised to consider the situations and perspectives of their lower-tier suppliers in their 

demands and in their design of management approaches. As the dissertation made some 

efforts to capture information and the perspectives of lower-tier suppliers, the results 

revealed that management decisions in the downstream part of supply chains can have 

mixed effects on the sustainability of lower-tier suppliers. On the one hand, downstream 

organizations can engage in activities that address institutional voids in supply chains, 

which typically create challenges for lower-tier suppliers in meeting the sustainability 

expectations in global supply chains. On the other hand, inadequate financial 

compensation for sustainability efforts and larger boycotts of specific regions due to 

higher sustainability risks can further drive lower-tier suppliers into the use of 

unsustainable practices. Therefore, it is essential for relevant managers to avoid 

oversimplified perspectives on, and approaches to, the management of sustainability in 

supply chains. Rather, their perspectives must encompass the broader implications of 

their management strategies and the difficulties faced by the other members of their 

supply chains, with particular attention to those of their lower-tier suppliers from the 

Global South. In addition to gaining a better understanding of the situations of other 

members of their supply chains, managers in companies are encouraged to proactively 

engage and collaborate with lower-tier suppliers and intermediate suppliers to find 

solutions to the complexities and sustainability challenges found along multi-tier supply 

chains.  
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5.4 Limitations and future research directions 

As with any research, this dissertation has limitations and potential biases. The first 

acknowledged limitation relates to the CLR (Publication I), which employed topic 

modeling to identify latent topics within the corpus of literature on MT-SSCM. One 

potential limitation of this research is that the analysis was limited to abstracts of research 

articles. Had it been extended to full texts of manuscripts, it might have yielded different 

word connections that could have resulted in different latent topics (Suurmond et al., 

2024). Moreover, the outcomes of the analysis might have changed if the number of topics 

generated by the systematic model was altered from the set upper limit of 100, which 

many scholars consider the optimal number of topics (e.g., Kaplan and Vakili, 2015). 

Finally, the many stages of the research process were heavily reliant on the subjective 

judgments of the researchers, who made decisions regarding the post hoc removal of 

irrelevant topics and the selection of suitable labels and representative articles for the 

topics outlined in the manuscript. Consequently, while objective judgments were 

attempted to be made regarding the body of literature and its latent topics, the results are 

unlikely to be free from biases.  

The limitations of the two empirical studies (Publications II and III) primarily stem from 

the execution of the single-case study design. Specifically, the sampling strategy 

employed for both publications sought to capture insights across different supply chain 

tiers, resulting in information mostly from organizations and actors located in vastly 

different countries. Although efforts were made to account for country-specific 

differences as much as possible, some local factors and unique challenges had to be 

neglected in order to draw broader conclusions about the phenomena of interest in the 

‘global multi-tier supply chain’ context. This could have influenced the quality of the 

causal explanations of the case studies, as potentially relevant factors may have been 

overlooked. Moreover, while experts in Global South contexts were included in the two 

case studies, their perspectives are relatively underrepresented in the two publications. 

This could result in a skewed or incomplete understanding of the inherent complexities 

of global multi-tier supply chains, particularly regarding the distinct challenges faced by 

suppliers in Global South countries. Similarly, the understanding of complexities in 

supply chains and the perceptions of sustainable behaviors and practices might be affected 

by possible Eurocentric biases in the results due to the European backgrounds of many of 

the interviewees and researchers. 

In light of the limitations and contributions of this dissertation, several promising avenues 

for future research emerge. As mentioned earlier, scholars could design studies 

specifically to address current research gaps and trending topics found within the corpus 

of literature on MT-SSCM (see Publication I). Moreover, future empirical studies could 

focus more on the perspectives of lower-tier suppliers, particularly in the Global South, 

to better understand the complexities and challenges in achieving sustainability in global 

multi-tier supply chains. For example, Publication III did not manage to capture the 

perspectives of farmers in agri-food supply chains, who are the actors that are primarily 

targeted by the sustainability-related institutional work efforts of downstream supply 
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chain members. Including more farmers’ opinions and viewpoints in future studies could 

significantly enhance the understanding of why certain institutional work efforts are 

(un)successful in changing their behaviors and practices. Additionally, future research 

could build upon the conceptualizations utilized in this dissertation and apply them to 

other global multi-tier supply chain contexts, such as those found in the textile or 

automotive industries. Finally, given that many sustainability tensions are caused by the 

current composition of institutional frameworks that affect supply chains and their 

members, future studies could examine how the underlying sources of these tensions 

could be mitigated through institutional work activities.  
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Appendix: Interview protocols  

 

 

Publication II: Paradoxical tensions in MT-SSCM 
 

Semi-structured interview guide for companies 
 

Questions about the background of the interviewee 

 

Sustainability-related Values and Goals 

a. How did your organization come to strongly advocate sustainability? 

b. What are your sustainability goals for your multi-tier supply chain?  

c. [Question for suppliers] How important do you think sustainability is to your customers? 

d. How important do you think sustainability is to your suppliers?  

Challenges and Complexities of Managing Sustainability in the Electronics Multi-tier Supply 

Chain 

a. What are the main challenges in implementing sustainability in the multi-tier supply chain? 

• Which of these challenges stem from the demands and requirements of focal firms and/or end 

customers? 

• Which of these challenges stem from the collaboration with your industrial customers? 

• Which of these challenges stem from the collaboration with your suppliers? 

b. Do you have supply chain challenges that you cannot directly address? 

Measures and Practices to Implement and Ensure Sustainability in the Electronics Multi-tier 

Supply Chain  

a. What practices do you use to implement sustainability in your multi-tier supply chain?  

• What practices do you use to implement sustainability at different tiers of your supply chain?  

• Do you approach your sub-suppliers directly?  

• Which practices address your customers or the customers of your customers?  

b. What is the role of third parties (e.g., nongovernmental organizations, certifiers, research institutes 

and competitors) in the implementation of sustainability in your multi-tier supply chain?  

• Do you collaborate with third parties to enhance the sustainability of your supply chain?  

• Are there any third parties that put pressure on you and/or the industry to address sustainability 

topics?  

c. [Question for suppliers] Do your industrial customers demand specific sustainability practices? Do 

your customers provide any assistance with the implementation of sustainability practices?  

• How do your customers communicate their sustainability requirements (e.g., via a code of conduct 

or a direct contract)?  

d. How do you address challenges stemming from the part(s) of your multi-tier supply chain that you 

cannot directly impact?  

e. What is your strategic approach to the implementation of sustainability practices in your multi-tier 

supply chain?  

• Do you focus your practices on specific parts of your multi-tier supply chain?  

• How do you decide which practices to implement first?   



 72 

Semi-structured interview guide for third parties 
 

Questions about the background of the interviewee 

 

Sustainability-related Values and Goals  

a. How did your organization come to work on sustainability topics in the multi-tier supply chain? 

b. What are your sustainability goals for the multi-tier supply chain?  

c. What sustainability aspects are most important for the parties you work with?  

Challenges and Complexities of Managing Sustainability in the Electronics Multi-tier Supply 

Chain 

a. What are the main challenges in implementing sustainability in the multi-tier supply chain?  

• Which of these challenges are related to the manufacturing stage?  

• Which of these challenges are related to the extraction and refinement stage?  

• Which of these challenges are related to the final customers?  

b. Are there supply chain challenges that you cannot directly address?  

Measures and Practices to Implement and Ensure Sustainability in the Electronics Multi-tier 

Supply Chain 

a. What is your role in the implementation of sustainability in the multi-tier supply chain? What do you 

think is the role of third parties in general regarding the implementation of sustainability in the multi-

tier supply chain?  

b. What practices do you use to implement sustainability in the multi-tier supply chain?  

• Which of these practices are related to the manufacturing stage?  

• Which of these practices are related to the extraction and refinement stage?  

• Which of these practices are related to the final customers?  

c. How do you address challenges stemming from the part(s) of the multi-tier supply chain that you cannot 

directly impact?  

d. What is your strategic approach to the implementation of sustainability practices in multi-tier supply 

chains?  

• Do you focus your practices on specific parts of multi-tier supply chains?  

• How do you decide which practices to implement first?  
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Publication III: Institutional work in global agri-food supply chains 
 
Information about the interviewee and the company 

a. Can you briefly introduce your company? 

b. What are your main responsibilities and tasks in your job? 

c. Can you describe your organization’s purchasing or supply chain goals and strategy? How important 

is sustainability in goals and strategy? 

Structure of supply chain(s) 

a. Can you briefly outline the structure of the coffee or cocoa supply chain(s) that you are part of? 

b. How much do you know about the different actors in the supply chain(s)? Is there a certain point at 

which you lose visibility of these actors? 

Supply chain risks and management challenges 

a. What are the main risks in the coffee or cocoa supply chain? 

b. What are the main management challenges and complexities in addressing these risks? 

c. What are the main challenges when working on the institutionalization or implementation of more 

sustainable management and farming practices in the coffee or cocoa supply chain? 

• What are local and global challenges (e.g., weak regulations and price or cost pressures)? 

• What are the challenges arising in supply chains (e.g., divergent interests of members)? 

d. Do suppliers or farmers sometimes adopt less sustainable practices? Why? 

Institutionalization or implementation of sustainable practices 

a. How do you work on the institutionalization or implementation of more sustainable practices in the 

coffee or cocoa supply chain? 

• What actions do you take to create or promote the adoption of desired practices? 

• What actions do you take to maintain or ensure the adoption of desired practices? 

• What actions do you take to disrupt undesirable practices? 

b. What is the role and involvement of other supply chain members (e.g., customers and cooperatives) in 

the institutionalization or implementation of more sustainable practices? 

• How do the mentioned members impact the implementation process? How do they impact the 

work and efforts of your organization? 

• Were there notable instances in which you and other supply chain members disagreed on certain 

things (e.g., farming or management practices)? How did you resolve these disagreements? 

c. What is the role of third parties (e.g., governments, industry initiatives and certifying bodies) in the 

institutionalization or implementation of more sustainable practices in supply chains? 

• What are the important third parties involved in the implementation of more sustainable practices 

in your supply chain? How do they impact the institutionalization or implementation process? 

• Are there instances in which third parties disrupt the implementation of sustainable practices in 

the coffee or cocoa supply chain? 

d. How important is working on the institutionalization or implementation of sustainable practices outside 

the boundaries of the own supply chain (e.g., at the industry, country or regional level)? 
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Final questions 

a. In your opinion, what are changes that would benefit the institutionalization or implementation of more

sustainable practices in the coffee or cocoa supply chain?

b. How can sustainable and responsible practices become more popular in the cocoa or coffee supply

chain and in the industry?

c. Do you want to address or discuss other topics?



Publication I 

Zehendner, A., Malacina, I., and Kimpimäki, J.-P. 

Beyond the Surface: A Computational Exploration of Latent Topics in the 

Multi-tier Sustainable Supply Chain Management Literature 

Reprinted with permission from 

International Journal of Procurement Management 

Ahead of print, 2024 

© 2024, Inderscience Enterprises Limited 

Inderscience retains the copyright of the article 





 Int. J. Procurement Management, Vol. X, No. Y, xxxx 1

 Copyright © 20XX Inderscience Enterprises Ltd. 

Beyond the surface: a computational exploration of 
latent topics in the multi-tier sustainable supply chain 
management literature 

Axel Zehendner*, Iryna Malacina and  
Jaan-Pauli Kimpimäki 
Business School, 
LUT University, 
Lappeenranta, Finland 
Email: axel.zehendner@lut.fi 
Email: iryna.maliatsina@lut.fi 
Email: jaan-pauli.kimpimaki@lut.fi 
*Corresponding author

Abstract: As the literature on multi-tier sustainable supply chain management 
(MT-SSCM) has grown significantly in recent years, this study aims to advance 
MT-SSCM research by capturing the latent (or hidden) topics found within the 
relevant body of literature. We conducted a computational literature review that 
analysed the abstracts of 776 peer-reviewed articles. Our paper presents six 
thematic clusters, each consisting of multiple topics. It also provides insights 
into the long-term trends of each latent topic and suggests promising research 
directions for future studies. Thus, our study may assist researchers in planning 
impactful MT-SSCM studies and familiarising themselves with the larger 
discourse in the research field. The study also contributes to general operations 
and supply chain research by offering a blueprint for analysing larger sets of 
text-based data using topic modelling. 

Keywords: multi-tier sustainable supply chain management; computational 
literature review; topic modelling; sustainability; supply networks; lower-tier 
suppliers; sub-suppliers; sustainable purchasing. 

Reference to this paper should be made as follows: Zehendner, A., Malacina, I. 
and Kimpimäki, J-P. (xxxx) ‘Beyond the surface: a computational exploration 
of latent topics in the multi-tier sustainable supply chain management 
literature’, Int. J. Procurement Management, Vol. X, No. Y, pp.xxx–xxx. 

Biographical notes: Axel Zehendner is a junior researcher at the LUT 
Business School in Lappeenranta, Finland. While interested in a broad range of 
sustainability topics, his current research focuses on sustainable supply chain 
management and multi-tier supply chains. 

Iryna Malacina is a postdoctoral researcher at the LUT Business School in 
Lappeenranta, Finland. She earned her Doctor of Science degree from the LUT 
University. Her primary research interests include analysing supply networks 
and exploring supplier-driven innovation. 

Jaan-Pauli Kimpimäki is a postdoctoral researcher at the LUT Business School 
in Lappeenranta, Finland. His research interests include natural language 
processing, text mining, and network analysis, with theoretically diverse and 
varied foci. 



   

 

   

   
 

   

   

 

   

   2 A. Zehendner et al.    
 

    
 
 

   

   
 

   

   

 

   

       
 

This paper is a revised and expanded version of a paper entitled ‘Beneath the 
layers: a computational literature review of multi-tier sustainable supply chain 
management’ presented at IPSERA 2024, Rio de Janeiro, Brazil, 24–27 March 
2024. 

 

1 Introduction 

Most of today’s supply chains (SCs) have evolved into complex networks. These  
multi-tiered networks involve a variety of goods and services, information, and capital 
flowing among their various members. In particular, global sourcing and outsourcing 
trends have made SCs not only increasingly dynamic and complex but also longer in their 
number of levels (or tiers) (Choi et al., 2001; Mena et al., 2013). These developments 
have made managing sustainability significantly more difficult for most companies, but 
especially for focal firms, which are typically held accountable for the misbehaviours of 
their suppliers, regardless of where the sustainability misconduct occurred within  
multi-tier SCs (Hartmann and Moeller, 2014). Recognising and exploring SCs as 
complex, multi-tiered networks is therefore essential to providing managerial insights and 
useful responses that meet the ever-changing demands of markets and stakeholders. 

Since its inception, sustainable SC management (SSCM) has been inherently defined 
and understood as a multi-tiered concept. One of the first and most prominent definitions 
describes SSCM as “the management of material, information, and capital flows as well 
as cooperation among companies along the [SC] while taking goals from all three 
dimensions of sustainable development, i.e., economic, environmental and social, into 
account which are derived from customer and stakeholder requirements” [Seuring and 
Müller, (2008), p.1700]. There is a common perception that SCs can only be as 
sustainable as their weakest members, underlining the importance of considering 
sustainability along the many tiers of SCs. Although the concept of SSCM has received 
considerable attention from academics and practitioners, studies focusing on tiers beyond 
tier 1 are still relatively rare (Sarkis et al., 2019). 

In response to the lack of multi-tier studies and the shortcomings of traditional SSCM 
research, a literature stream has emerged that explicitly seeks to “reach deeper into the 
[SC]” [Mena et al., (2013), p.59] by including lower-tier suppliers (aka sub-suppliers) in 
the unit of analysis (Sauer and Seuring, 2019). Multi-tier SSCM (MT-SSCM) has seen 
notable growth over time, especially in recent years. This has resulted in a number of 
literature reviews with different foci. Many of these existing multi-tier literature reviews 
address the issue of sustainability. For example, a recent study by Khan et al. (2021b) 
focused on the barriers and solutions to the adoption of social sustainability, while 
Jamanlia et al. (2023) presented a literature review on the contingency variables of 
sustainability in sub-supplier operations. Another smaller set of multi-tier literature 
reviews provides an overview of the research development in the field without a specific 
focus on sustainability (e.g., Gemente et al., 2023). However, as the volume of research 
areas continues to grow, novel methods for analysing trends and latent topics are needed 
to provide a systematic and holistic overview of their development (Suurmond et al., 
2024). To address this need with respect to MT-SSCM, our computational literature 
review (CLR) employed a topic modelling approach, which is novel for both the SSCM 
field and the operations and SCM disciplines in general (Gualandris et al., 2023; 
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Suurmond et al., 2024), to capture the latent topics (hidden topics) that are inherent in the 
literature at large (Ali and Kannan, 2022). As such, this study seeks to answer the 
following questions: 

1 What are the latent topics found within the MT-SSCM literature? 

2 How have these topics trended over the past few years? 

3 What are the opportunities for future research in this area? 

This study makes several contributions to the MT-SSCM literature and to the broader 
field of operations and (S)SCM. First, we contribute to MT-SSCM by ‘explicating’ and 
‘envisioning’ the field (Antons et al., 2023). Our study presents latent topics and outlines 
potential research directions, providing a basis for designing potentially impactful studies 
that advance the MT-SSCM field. Second, our findings provide a comprehensive 
overview of larger discourses in the MT-SSCM literature, which can be found in our 
paper in the form of six thematic clusters, each consisting of multiple latent topics. 
Thereby, the study provides a valuable entry point for those unfamiliar with the central 
themes and foci of the field. Third, the study also makes a methodological contribution 
by employing a relatively novel approach to literature reviews in operations and (S)SCM 
research. Specifically, we conduct a CLR using topic modelling, which may serve as a 
blueprint for future studies that seek to overcome some of the challenges associated with 
manually coding larger sets of text-based data. 

The remainder of the paper is structured as follows: Section 2 outlines our 
methodology, including details of the data collection and the algorithmic model for 
conducting the analysis. Section 3 presents the findings of our analysis, providing 
information about the descriptive statistics and elaborating on the main thematic clusters 
and their individual topics. Section 4 discusses the current research gaps and 
opportunities for future studies for each of the thematic clusters. Section 5 outlines the 
main contributions of the study and concludes by addressing some of the primary 
limitations of the study. 

2 Methodology 

Methodologically, we approached this study as a CLR, which is useful for systematically 
analysing and uncovering latent connections between documents while providing insights 
into their content (Antons et al., 2023). We employed topic modelling to reveal the latent 
topics (hidden topics) in a corpus of documents pertinent to our research question. Topic 
modelling is a useful technique for uncovering latent research topics (Griffiths and 
Steyvers, 2004) and rendering new theoretical artefacts from textual data (Hannigan  
et al., 2019). It functions as a form of qualitative Big Data strategy for analysing large 
samples of texts (Bansal et al., 2020). 

Consistent with the CLR methodology, we used topic modelling for ‘explicating’ 
relevant aspects of the current research landscape and ‘envisioning’ the MT-SSCM field, 
using our findings as a guide for rethinking and redirecting scholarship towards currently 
less developed and potentially important latent topics not readily visible in the existing 
research landscape (Antons et al., 2023). 
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Table 1 Topic labels (continued) 
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ch
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 s
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ra
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 c
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ra
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rf
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m
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ve
ra
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l 

m
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t 
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ra
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n,
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nm
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l, 
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h,
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t 
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 c
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l, 

or
de
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nd
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ul
ar

 e
co
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m

y 
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m
y,

 c
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i, 
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 d
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m

en
t, 

po
te
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, f
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 d
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no
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, f
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at
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 d
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, f
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m
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 d
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m
 

C
lu

st
er

 IV
: 

Su
st

ai
na

bi
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y 
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d 
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m
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, s
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m
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ra
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, d
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e 
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at
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ra
ll,

 b
ui
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r, 
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, l
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na
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m
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, d
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, d
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na
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r, 
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t, 
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m

e,
 m

ul
ti_
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st
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e,
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, i
m
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, 
ex
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ra
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, c
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om
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, 
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ys
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r, 
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rt,
 c
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m
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, c
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D
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s 
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d 
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pe
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 d
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f, 
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r, 
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m
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, e
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tio
n,
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, s
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l, 
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l, 
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t, 
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t, 
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r 

C
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s 
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d 
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rr
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Tr
ac

ea
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lit
y 
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ty
, i
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, a
ss

is
t, 

pl
as

tic
, b

lo
ck

ch
ai

n_
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se
, 
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oc

kc
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in
_t
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ol
og

y,
 b

lo
ck

ch
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n,
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 te
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lo
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, 

sy
st
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in
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st
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l, 
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st
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, t
ra
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og
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ch
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, b
lo
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, a
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ie
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Su
pp

ly
 c
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in

 ri
sk

s 
ris

k,
 s

up
pl

y,
 g

ua
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, r
is

k_
m

an
ag

em
en

t, 
si
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al

, g
en

er
al

, 
fo

rm
, i
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as
e,

 li
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lih
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 c

or
e 
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 su
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en
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, p
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de
, g

en
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C

om
pl

ia
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e 
fir

m
, c
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pl
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e,
 s

ta
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d,
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un
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ry
, c
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in
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, 
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ur
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, c
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, c
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ca
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, 
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 d
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t 
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d 
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 d
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pt
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n,
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t, 
ev
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t, 

so
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r, 
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, 
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m
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, c
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lit
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, r
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t, 
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m
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, 
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, c
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, s
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Table 2 Descriptive statistics and topical development 
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M
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2.1 Data collection 

We collected our literature sample from SCOPUS (http://www.scopus.com) using the 
official application programming interface (API) by employing the Python package 
pybliometrics (Rose and Kitchin, 2019). The exact search string used in the search was: 
TITLE-ABS-KEY (‘sustainab*’ OR ‘ethic*’ OR ‘social*’ OR ‘environmental*’ OR 
‘green*’ OR ‘CSR’ OR ‘responsib*’ AND ‘lower-tier*’ OR ‘lower tier*’ OR ‘lowertier*’ 
OR ‘sub-supplier*’ OR ‘subsupplier*’ OR ‘subsupplier*’ OR ‘deep supplier*’ OR 
‘second tier*’ OR ‘second-tier*’ OR ‘multi-tier*’ OR ‘multitier*’ OR ‘multi* tier*’ OR 
‘multilevel’ OR ‘multi-Level’ AND ‘supply chain*’ OR ‘value chain*’ OR ‘supply 
network*’ OR ‘purch*’ OR ‘buy*’) AND (DOCTYPE(ar)) AND LANGUAGE(english). 

The string was developed and reviewed in several iterative rounds by all the  
co-authors based on a prior review of common keywords used in multi-tier SC studies 
and aimed to capture most of the existing relevant publications focused on sustainability. 
SCOPUS was selected as one of the databases with the best SCM research coverage 
(Malacina and Teplov, 2022). The query (ran on 12 November 2023) returned a sample 
of 776 peer-reviewed English documents, whose abstracts we used as the units of 
analysis for training our topic model. 

2.2 Model 

We used latent Dirichlet allocation (Blei et al., 2003) with Gibbs sampling to build a 
model of the latent research topics in the sample (Griffiths and Steyvers, 2004). We 
followed the convention of using an upper bound of 100 topics to limit the space to a 
humanly interpretable range (Haans, 2019; Kaplan and Vakili, 2015), dropping topics 
with little or negligible relevance to our research questions (Hall et al., 2008), such as 
those whose terms indicated a focus on policies, products, and schools. Before training, 
we pre-processed the abstracts (DiMaggio, 2015) in the following stages: 

1 basic tokenisation 

2 stopword removal 

3 lemmatisation of terms to their morphological roots 

4 n-gram detection of joint tokens up to four terms in length. 

After eliminating topics of little theoretical interest, we were left with 30 highly 
interesting and theoretically relevant topics, which we used to organise the remainder of 
our review process. Additionally, we carried out several follow-up analyses to determine 
the relative importance of each of the remaining topics. To do so, we conducted trend 
analyses to uncover hot, cold, and reviving topics that are either on the rise or losing 
relevance over time (Antons et al., 2016; Griffiths and Steyvers, 2004) while discovering 
their relative importance in terms of the number of allocated documents, following 
Antons et al. (2016). 

Rather than relying on computational methods for further clustering the identified 
topics, we engaged in a systematic and iterative scholarly discourse to organise topics 
into larger thematic clusters, thereby ensuring the formation of conceptually coherent and 
substantively meaningful categories. We iteratively assigned and verified labels for each 
topic by considering the topics’ most frequent and salient terms (Sievert and Shirley, 
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2014). Examples of these terms are shown in Table 1, where the lambda term determines 
preference thresholds towards either frequency (λ ≥ 0.6) or salience (λ ≤ 0.4) of the terms’ 
presence within the topic. Frequent terms are terms that are marginally probable 
throughout the corpus (present in many documents and topics across), whereas salient 
terms are those that are distinctively present within a particular topic relative to the 
remainder of the other topics (strongly present in a particular topic, but not in other 
topics). These terms were used to label the individual topics. To derive larger clusters of 
related topics, we identified similar topics by reading the peer-reviewed documents that 
were most representative of a given topic, in conjunction with the topic labels and 
distinctive terms. Our analysis resulted in six thematic clusters. Each of these thematic 
clusters and latent topics was reviewed by the authors to determine the underlying 
research streams and their past, current, and potential future directions of development. 

3 Findings 

3.1 Descriptive statistics 

Table 2 shows the descriptive statistics of the retained topics in each thematic cluster, 
following the reporting of Antons et al. (2016). The columns linear and quadratic trend 
show the regression coefficients of the topic proportions regressed on years (Griffiths and 
Steyvers, 2004), including both linear and quadratic specifications.1 The count column 
shows the total number of documents that exceed the cut-off threshold (0.05) for that 
particular topic. The citations column shows the sum of citations of the documents 
exceeding the proportion threshold, showing the general citation popularity of documents 
discussing a particular topic. The columns mean (average year), min (first publication 
year), max (most recent publication year), and std. (standard deviation) pertain to the 
distribution of publication years of the documents exceeding the threshold, yielding some 
insight into the central tendency of a topic’s prevalence over time. Where noteworthy, 
these statistics are mentioned and discussed in the following summary of latent topics and 
thematic clusters. 

3.2 Summary of the resulting thematic clusters 

This section outlines the results of our analyses, summarising and elaborating on the most 
relevant topics found in the MT-SSCM literature for the purpose of ‘explicating’ (Antons 
et al., 2023). We selectively address the trends, size, and popularity of individual topics 
when noteworthy, referring to Table 2 that provides a comprehensive overview of the 
relevant information. We also provide representative papers for each of the latent topics 
identified. It should be noted that individual research articles may be relevant to more 
than one topic and thematic cluster; hence, certain articles are referenced across the 
various topics outlined as follows. 

3.2.1 Cluster I: multi-tier supply chain management 
3.2.1.1 Multi-tier supply chain management 
Apart from serving as the name of the thematic cluster, multi-tier supply chain 
management is also found as a topic. It is the second most popular topic found in the 
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literature and showed a significant linear trend (β = 0.00061, p < 0.01), making it also 
one of the hot topics in our analysis. The dominance of the topic suggests a high 
likelihood of co-occurring with other latent topics. Thus, our description and elaboration 
of Cluster I focus on the other topics in the cluster, as these are more likely to be 
exclusive to smaller sets of individual papers. These other topics in Cluster I include 
supplier management (e.g., Sauer and Seuring, 2018; Villena and Gioia, 2018), practice 
adoption and diffusion (e.g., Kim et al., 2022b; Marttinen and Kähkönen, 2022), 
governance mechanisms (e.g., Marttinen et al., 2023; Tachizawa and Wong, 2014), and 
roles (e.g., Jia et al., 2021; Wilhelm et al., 2016b), outlined below. 

3.2.1.2 Supplier management 
Supplier management is a key topic in the literature and is central to ensuring 
sustainability in multi-tier SCs, as can be inferred from its reviving trend (quadratic trend 
β = 0.00004, p < 0.001). In today’s complex and global SCs, many firms need to consider 
their relationships with both first-tier suppliers and lower-tier suppliers. Therefore, a 
common focus that unites many papers is on how to effectively manage first-tier 
suppliers and sub-suppliers for sustainability purposes. To choose the right management 
approach, the literature suggests considering the need and ability of focal companies to 
manage lower-tier suppliers relative to the lower-tier supplier’s institutional environment 
(Sauer and Seuring, 2018). There are two main forms of supplier management, consisting 
of collaborative practices (e.g., supplier development and sustainability awareness 
trainings) and controlling practices (e.g., monitoring and evaluations) (Grimm et al., 
2016; Marshall et al., 2019). In many cases, a combination of both forms of supplier 
management is required to ensure sustainability in multi-tier SCs. 

3.2.1.3 Practice adoption and diffusion 
Another topic frequently recurring in the literature is the adoption and diffusion of 
sustainable practices across SC tiers. This is one of the newest topics in the literature. 
Many studies have focused either on the adoption of sustainable practices in lower-tier 
operations (e.g., Santos et al., 2023) or on the implementation of procurement and 
supplier management practices that contribute to the diffusion of sustainability along 
multi-tier SCs (e.g., Marshall et al., 2019). Focused on the adoption of sustainable 
practices in lower tiers, studies have found that ‘propagation’ contributes to the diffusion 
of environmental practices across SC tiers (Mena and Schoenherr, 2023) and that  
lower-tier suppliers adopt either ‘symbolic’ or ‘substantive’ sustainability practices 
depending on their attitudes towards risk and ambiguity (Shalique et al., 2022). 
Belonging to the other literature group focused on implementing procurement and 
supplier management practices, Allenbacher and Berg (2023) noted that only cooperative 
management practices are effective in cascading sustainable SC practices to suppliers 
across multi-tier SCs. 

3.2.1.4 Governance mechanisms 
As one of the oldest topics, governance mechanisms have been central to the MT-SSCM 
discourse. Governance mechanisms can be described as the larger set of efforts by firms 
to manage relationships with SC partners and other stakeholders to achieve certain 
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outcomes, such as SC sustainability (Marttinen et al., 2023). The presence of these topics 
in the literature is not surprising, given that one of the foundational MT-SSCM 
publications focused on governance mechanisms. Tachizawa and Wong (2014) identified 
four types of governance mechanisms for managing the sustainability of lower-tier 
suppliers: ‘direct’, ‘indirect’, ‘work with third parties’, and ‘don’t bother’. Many studies 
not only built upon these governance mechanisms but also refined and extended them 
(e.g., Gong et al., 2023; Jia et al., 2019; Lechler et al., 2019). For example, Sauer and 
Seuring (2019) found the ‘cascaded’ governance mechanism, in which management 
responsibilities for different segments in multi-tier SCs are coordinated with and 
delegated to lower-tier suppliers that are central to a particular SC segment. 

3.2.1.5 Roles 
Apart from exploring the strategic role of certain aspects, such as ‘SC leadership’ (Jia  
et al., 2019) and blockchain technology (Najjar et al., 2023), a notable part of the 
literature focuses on the roles of specific actors in multi-tier SCs. Due to their central 
position in multi-tier SCs, the literature has paid much attention to first-tier suppliers and 
their roles and functions. For example, Jia et al. (2021) explored the ‘boundary-spanning 
role’ of first-tier suppliers in extending sustainability-driven supplier development to 
lower-tier levels; Wilhelm et al. (2016b) focused on the ‘double-agency role’ of first-tier 
suppliers, who are expected to meet the sustainability requirements of focal firms and 
implement the same requirements in their suppliers’ operations; and Johnsen et al. (2022) 
investigated the ‘bridging role’ of first-tier suppliers in diffusing sustainability to the 
lower-tier levels of the supply network. Further, a few studies have also focused on the 
roles of other actors, such as lead firms (or buyers) (Alexander, 2020; Grimm et al., 
2023), second-tier suppliers (Liu et al., 2023), critical suppliers anywhere in the supply 
network (Yan et al., 2015; Zunk et al., 2020), and procurement units within firms 
(Villena, 2019). 

3.2.2 Cluster II: multi-tier supply chain structure 
3.2.2.1 Networks 
Given that multi-tier SCs are complex networks, it is unsurprising that networks are a 
latent topic found in a large group of studies in the MT-SSCM literature. Although the 
topic’s development over time is fairly constant, the citation popularity of documents 
discussing it is among the highest. The common perspective that unites many studies is 
the use of modelling to understand and improve multi-tier SCs from a network 
perspective. They share a focus on the application of various forms of mathematical and 
theoretical models to analyse complex interactions within multi-tier SCs, ranging from 
corporate social responsibility (CSR) integration (e.g., Cruz, 2008, 2013), network 
stability (e.g., Sarkhel and Krishnamurthy, 2020), transparency (e.g., Gualandris et al., 
2021) and competition (e.g., Jiang et al., 2022) to risk management and sustainability 
considerations (Kim et al., 2011; Li and Cruz, 2022). Our sample includes one of the 
most influential supply network papers by Kim et al. (2011), which established a supply 
network research stream with significant implications for MT-SSCM research. While 
several papers modelled the decision-making behaviour of manufacturers, retailers, and 
consumers (Cruz, 2008, 2013; Cruz et al., 2006; Li and Cruz, 2022), others used game 
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theory and optimisation models to understand network formation and equilibrium (Jiang 
et al., 2022; Li and Cruz, 2022; Sarkhel and Krishnamurthy, 2020). 

3.2.2.2 Supply networks 
Similar to other topics in Cluster II, this topic places significant emphasis on 
sustainability, CSR, waste reduction, and competitive dynamics. The literature highlights 
the interconnectedness of firms within multi-tier SCs as supply networks and their 
dependencies, which can complicate MT-SSCM, especially regarding indirect control 
over practices and the cascading effects of decisions. For example, Mena et al. (2014) 
and Wiese and Toporowski (2013) emphasised the critical role of information flow and 
transparency in the effective management of multi-tier SCs, especially in mitigating 
waste and ensuring CSR compliance. Some studies also indicated that supply networks 
often need to balance the aspects of competition and cooperation to achieve both 
individual firm goals and collective network efficiency (e.g., Chen et al., 2009; Rezaei 
and Behnamian, 2022a, 2022b). 

3.2.2.3 Multi-tier SCs 
Most studies focusing on this topic describe multi-tier SCs and offer various perspectives 
on managing these complex networks. In addition to being one of the oldest topics, it has 
received a great deal of research attention, as evidenced by the high number of citations. 
Studies have tended to utilise various theoretical approaches, such as stewardship theory 
and social systems theory, to study multi-tier SCs. A recurring theme is the need for 
integration across various functions and levels within supply networks, emphasising the 
importance of cross-functional collaboration for effective management (e.g., Armstrong, 
1999; Towers and Burnes, 2008). The studies often acknowledged the inherent 
complexity of multi-tier SCs, proposing different methods (e.g., Bai et al., 2024; Tuni  
et al., 2020) and theories (e.g., Gong et al., 2023; Najjar and Yasin, 2023; Touboulic  
et al., 2018) to explore and understand multi-tier SCs. Notably, some studies emphasised 
the need to decentralise responsibilities and decision-making in multi-tier SCs for more 
agile and responsive management across the larger network (e.g., Tuni et al., 2020). 

3.2.2.4 N-tier suppliers 
Another topic identified in the literature focuses on suppliers at different tiers of  
multi-tier SCs. This research stream is the smallest and newest in Cluster II. However, 
this topic has yet to gain momentum. The majority of research in this area has explored 
multi-tier SCs, with a focus on the interactions between different n-tier suppliers and the 
resulting impact on the overall SC (e.g., Ekanayake et al., 2022; Servín-Juárez et al., 
2021). There is a clear emphasis on sustainability and CSR in this area of research (e.g., 
Emberson et al., 2022; Jia et al., 2021; Zunk et al., 2020). Apart from qualitative 
approaches, studies focusing on n-tier suppliers often incorporated some form of 
modelling or analytical framework to assess and improve processes between different 
tiers in multi-tier SCs (e.g., mathematical models, logistic models, or the application of 
conceptual frameworks). 
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3.2.3 Cluster III: supply chain contexts 
3.2.3.1 Global contexts 
The vast majority of multi-tier SCs are global and often include suppliers located in 
contexts that are prone to sustainability issues. Thus, it is not unexpected that global SC 
contexts are a common topic in the literature. Much of the literature has focused on 
global SC contexts as a whole, pooling information from different actors and sources to 
gain insights into specific phenomena. Some studies have focused on the topics of 
conflict minerals in SCs (Hofmann et al., 2018), sustainability paradoxes in electronics 
SCs (Zehendner et al., 2021), and the implementation of sustainable practices in food SCs 
(Oyedijo et al., 2023a). Additionally, several studies have focused on lower-tier suppliers 
relevant to the global SCs of specific industries. For example, Nath et al. (2020) 
examined how sub-suppliers decouple from the sustainability requirements and 
expectations in apparel SCs, whereas Santos et al. (2023) provided insight into how  
sub-suppliers build knowledge and learn about sustainability practices in food SCs. 

3.2.3.2 Stakeholder pressures and influences 
Stakeholder pressures and influences is one of the more recent topics and one of the hot 
trending topics (linear trend β = 0.00033, p < 0.01). Most multi-tier SCs are exposed to a 
variety of influences that affect the sustainability of focal firms and the performance of 
their SC partners. These influences often stem from various stakeholders, both internal 
and external to the SC environment. In particular, pressures for greater sustainability 
come from actors such as (end-)customers, buying firms, direct competitors,  
non-governmental organisations (NGOs), and governments (e.g., Foerstl et al., 2015; Liu 
et al., 2023; Zhang et al., 2023). Apart from these stakeholder pressures, studies have also 
identified and explored other influences that affect the sustainability of multi-tier SCs. 
For example, Yan et al. (2015) presented a typology of nexus suppliers and elaborated on 
how these suppliers influence the operational performance of focal firms and multi-tier 
SCs as networks. 

3.2.3.3 Institutions 
The literature focusing on the topic of institutions has examined how these social 
elements influence the adoption of sustainable practices in multi-tier SCs. Interestingly, it 
is the most common of all latent topics in Cluster III. By defining norms and rules, 
institutions guide the social behaviour and practices of individual actors (Grimm et al., 
2023). They can support the adoption of sustainable practices among SC members but 
may also hinder the efforts and ability of individual firms to achieve sustainability 
compliance in multi-tier SCs (Goerzen et al., 2021). In addition to examining the 
influence of institutional pressures on the sustainability of actors along multi-tier SCs 
(e.g., Jacob-John, 2018; Nath et al., 2021), studies have focused on standards as 
institutions with guiding effects on the activities of SC actors, including lower-tier 
suppliers (Soregaroli et al., 2022). Studies have discussed the necessary capabilities for 
establishing sustainability standards as institutions along multi-tier SCs (Grimm et al., 
2023) and have outlined how these standards contribute to the institutionalisation of 
sustainable values and practices, even beyond the visible horizon of focal firms (Sauer, 
2021). 
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3.2.3.4 Power 
Power plays an important role in driving sustainability performance in SCs (Grimm et al., 
2014; Sauer and Seuring, 2019). As outlined in multiple studies, companies may have 
access to different sources of power that can influence the sustainability of partners and 
the SC as a whole. For example, Marttinen and Kähkönen (2022) outlined many of these 
power sources, stemming from the organisational, relationship, and multi-tier SC levels. 
Power sources also played a role in Gruchmann’s (2022) conceptual work, which 
outlined how the configurations of SC networks can limit the sustainability outcomes of 
governance mechanisms by creating power asymmetries. Marshall et al. (2019) explored 
the types of power that encourage first-tier suppliers to engage in socially responsible 
procurement practices. Their findings suggest that only non-mediated power, which 
involves direct actions in which the use of power is apparent to the other party in the 
relationship, significantly influences the adoption of socially responsible procurement 
practices by first-tier suppliers, which in turn influences sustainability at lower tiers. 

3.2.4 Cluster IV: sustainability performance and outcomes 
3.2.4.1 Sustainability 
Beyond the multi-tier SC focus, several papers in our sample focused on sustainability 
performance outcomes. Despite being the newest topic in the cluster, this body of 
literature is experiencing rapid growth as one of the hot topics (linear trend β = 0.00057, 
p < 0.001) and boasts the highest number of citations compared to other topics in the 
cluster. The studies on sustainability utilised various methodological approaches (e.g., 
case studies, empirical analysis, literature reviews), focused on specific SC tiers, and 
examined implications for diverse industries (from electronics to food and tobacco). The 
volume of literature on this topic suggests that while there are considerable challenges 
related to effective MT-SSCM, well-defined strategies and frameworks have the potential 
to improve sustainability practices across all levels of SCs (e.g., Feng et al., 2023; Sauer 
and Seuring, 2018; Senyo and Osabutey, 2023). Among many other topics and aspects, 
some studies have addressed the topic of sustainability centred on governance 
mechanisms (e.g., Marttinen et al., 2023; Shalique et al., 2022), blockchain technologies 
(e.g., Khan et al., 2022), and barriers (e.g., Oyedijo et al., 2023a). 

3.2.4.2 Social sustainability 
As social sustainability is less traceable than environmental sustainability, focal firms are 
more likely to be directly involved in the management of lower-tier suppliers (Wilhelm  
et al., 2016a). Studies focused on this topic have taken on various aspects of social 
sustainability, from case studies on multinational corporations (e.g., Jia et al., 2019) and 
from theoretical frameworks (e.g., Rosca et al., 2022) to practical implementations in the 
context of Industry 4.0 (e.g., Sharma et al., 2021). The topic contains a blend of 
conceptual and empirical research, with some papers providing systematic reviews (e.g., 
Govindan et al., 2021) and others developing new models and frameworks (e.g., Najjar 
and Yasin, 2023). The evolving role of digital technologies and increasing attention to 
deeper tiers of the SC appear to be a growing trend in this stream focused on social 
sustainability. 
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3.2.4.3 Corporate responsibility 
The least covered topic focuses on the implementation and challenges of corporate 
responsibility in multi-tier SCs, with a particular emphasis on transparency (e.g., Fraser  
et al., 2020), stakeholder pressure (e.g., Matthess et al., 2022; Schäfer et al., 2024), and 
the integration of ethical practices across various tiers (e.g., Mejías et al., 2019; 
Stekelorum et al., 2018). The topic’s low presence in the literature may be due to the term 
sustainability gradually replacing corporate responsibility over the years. Existing 
research has often adopted specific CSR focus areas, such as SC transparency (Fraser  
et al., 2020; Schäfer et al., 2024), knowledge management (Capó‐Vicedo et al., 2011), SC 
complexities of certain industries (Mejías et al., 2019; Stekelorum et al., 2018), the 
application of digital technologies (Matthess et al., 2022), and the impact of irresponsible 
supplier behaviour on the intangible resources of focal firms (Nunes et al., 2021). 

3.2.4.4 Social impact 
Another topic in the literature focuses on the social impacts of multi-tier SCs. Although 
this topic is new and underrepresented, it is a hot topic that is rapidly attracting research 
attention (linear trend β = 0.00027, p < 0.001). The common theme across studies on this 
topic is the analysis and improvement of the social impacts of multi-tier SCs, with 
particular emphasis on strategies for the adoption of social standards (e.g., Köksal and 
Strähle, 2021), CSR (e.g., Fares et al., 2023), social sustainability metrics (e.g., 
Husgafvel et al., 2015), and organising a ‘just’ and inclusive low-carbon transition (e.g., 
Karaosman and Marshall, 2023). The primary distinctions among the studies lie in their 
industry-specific focus, which has significant implications for understanding the context 
of social impacts. For example, industries covered include apparel (Köksal and Strähle, 
2021), metal production (Young, 2018), and transport (Osorio-Tejada et al., 2020, 2022). 

3.2.4.5 Worker safety 
Despite being one of the older topics, worker safety is developing and small, indicating 
underdevelopment and openness to more research that explicitly addresses worker safety 
in multi-tier SC contexts. A common thread in the literature is the exploration of social 
sustainability and the adoption of new technologies and frameworks in MT-SSCM. Each 
study has contributed to the understanding of how these changes affect worker safety, 
whether through direct strategies to improve practices (e.g., Kim et al., 2022a) or through 
broader approaches that include safety as a part of social responsibility (e.g., Chanani  
et al., 2022). Additionally, the integration of digital governance (e.g., Chanani et al., 
2022) and technology (e.g., Venkatesh et al., 2020a) as a means of enhancing worker 
safety in multi-tier SCs appeared to be a recurring theme. 

3.2.4.6 Environmental sustainability 

Environmental sustainability is a hot, rapidly growing topic (linear trend β = 0.00023,  
p < 0.05). Related studies are unified by a focus on integrating environmental 
considerations into MT-SSCM, whether through simulation and modelling (e.g., Adhitya 
et al., 2011; Guo et al., 2023) or by practical assessment tools (e.g., Stanchev et al., 2020; 
Tuni and Rentizelas, 2022). This stream of studies aims to reduce environmental impact 
and promote sustainable practices across different SC tiers. Similar to social 
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sustainability, studies have provided insights into diverse industries, such as dairy 
processing (e.g., Stanchev et al., 2020), automotive remanufacturing (e.g., Kalverkamp 
and Young, 2019), and agri-food SCs (e.g., Tuni and Rentizelas, 2022). Interestingly, 
there appears to be a transition away from traditional methods of improving 
environmental sustainability performance (e.g., waste reduction and efficiency 
improvements) towards more advanced technologies and circular economy principles 
(e.g., Kalverkamp and Young, 2019; Stanchev et al., 2020). 

3.2.4.7 Environmental management strategies 
The literature on environmental management strategies is extensive and constantly 
evolving, with studies on the topic receiving a significant number of citations and 
attracting considerable research interest. Studies have aimed to enhance environmental 
sustainability through various management strategies, such as environmental  
decision-making (Cruz, 2008), risk management (Meinlschmidt et al., 2018), and SC 
designs (Mohammed et al., 2023). They also addressed the need for sustainable practices 
in multi-tier SCs and the role of lead firms in promoting these practices (Alexander, 
2020). Management strategies have evolved from first-tier suppliers to the inclusion of 
lower tiers and the entire supply network (Jæger et al., 2021), reflecting the importance of 
a holistic view of SC sustainability. This topic represents a diverse and multi-faceted 
research landscape in which environmental sustainability intersects social, operational, 
and governance aspects in different industries, such as food (Tuni and Rentizelas, 2022) 
and healthcare (Jæger et al., 2021). 

3.2.4.8 Circularity and circular economy 
This topic focuses on a variety of issues, including the transition to circular business 
models and the adoption of more circular practices. The topic shows both linear (linear 
trend β = 0.00024, p < 0.05) and quadratic (quadratic trend β = 0.00003, p < 0.001) 
growth, making it both a hot and reviving topic, which can be attributed to the strong 
interest in the circular economy concept in general. Studies have tackled various facets of 
circular transition, including stakeholder engagement, (e.g., Mohamad and 
Songthaveephol, 2020) and socio-technical aspects (e.g., Nurdiawati and Agrawal, 2022). 
Whereas some circular studies have explored multi-tier SC, another body of literature has 
focused on the dynamics and relationships of vertical, nested levels of larger contexts 
(e.g., micro, meso, and macro) (e.g., Mohamad and Songthaveephol, 2020; Vellesalu  
et al., 2023). Among the literature with at least some focus on multi-tier SCs, studies 
have presented management strategies and configurations (Braz and De Mello, 2022, 
2023) or have focused on the supporting function of data sharing and information 
technology in circular SCs (Ribeiro Da Silva et al., 2023). 

3.2.4.9 Innovations 
The topic of innovation is relatively small and has received limited attention from  
MT-SSCM researchers. Similar to the topic of circularity and circular economy, the 
literature focusing on innovation offers a wide range of perspectives but has largely 
contributed to the multi-level discourse that explores the links between different 
vertically nested levels. Interestingly, many of these multi-level studies cover innovations 
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in the context of sustainable agri-food systems (e.g., Florin et al., 2013; Joffre et al., 
2017). The few publications with a clear multi-tier SC focus include Yao et al. (2023), 
who found that suppliers’ green innovation activities affect consumers’ green perceptions 
of focal firms, and Bag et al. (2018), who found that coercive pressures exhibit a 
moderating effect on the relationship between innovation and sustainability in supply 
networks. 

3.2.4.10 Performance 
The final topic in the cluster relates to the general performance implications of  
MT-SSCM. This topic is constant and, interestingly, one of the least cited in the cluster, 
suggesting low research attention. Studies have examined various environmental and 
operational factors that affect performance. For example, Darvish et al. (2019) modelled 
different scenarios to compare how operational decisions affect cost and emission 
performance. Apart from identifying criteria that support the diffusion of sustainability 
standards along multi-tier SCs, Kazançoglu et al. (2023) provided a multi-stage 
framework for analysing the sustainability performance of suppliers in multi-tier SC. By 
examining the secondary data of several large enterprises, Ghadge et al. (2019) evaluated 
differences in sustainability performance across multiple SC tiers. There is an increasing 
focus on the incorporation of advanced computational and statistical methods to untangle 
the complexities of performance implications in dynamic and multi-tier SCs. 

3.2.5 Cluster V: divers and barriers 
3.2.5.1 Enablers 
In addition to being the most common topic in Cluster V, the latent topic of enablers 
belongs to the group of hot topics (linear trend β = 0.00040, p < 0.001). As facilitating 
factors of sustainability, enablers are found not only within the boundaries of individual 
firms but also among SC partners and in the larger operational context (e.g., Dou et al., 
2018; Grimm et al., 2014). It is important to recognise that many enablers are interrelated 
and have different impacts on sustainability performance in multi-tier SCs (Dou et al., 
2018; Grimm et al., 2018). In the literature focusing on multiple enablers, Grimm et al. 
(2014) presented 14 critical factors that enable the successful management of  
sub-suppliers, such as trust among all SC members and perceived value for both first-tier 
suppliers and sub-suppliers. Dou et al. (2018) explored the cause-and-effect relationships 
between different enablers of green sub-supplier management. Among other factors, they 
found that top-management support in the focal company is an important enabler of green 
sub-supplier management. Some scholars have also explored individual enablers for  
MT-SSCM, such as Khan et al. (2022), who focused on the enabling power of blockchain 
technologies for mapping SC for sustainability purposes. 

3.2.5.2 Barriers 
Closely related to the topic of enablers are barriers that hinder the realisation of 
sustainability in multi-tier SCs. Notably, the topic of barriers is one of the least common 
in the literature. Some studies have explicitly focused on exploring barriers to MT-SSCM 
(e.g., Chand and Tarei, 2021). For example, Khan et al. (2021b) and Govindan et al. 
(2021) both presented various barriers to implementing social sustainability in multi-tier 
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SCs. Khan et al. (2021a) outlined 14 barriers to MT-SSCM in emerging economy 
contexts by studying the Pakistani textile sector, while Hofmann et al. (2018) identified 
barriers to due diligence in multi-tiered mineral SCs. Other studies have also mentioned 
barriers, but without highlighting them as part of the main research questions (e.g., 
Oyedijo et al., 2023a). 

3.2.5.3 Drivers and influences 
Another recurring topic in the literature is the drivers and influences that affect the 
sustainability of multi-tier SCs and their members. Companies experience multiple 
influences that not only contribute to the adoption of sustainable practices but also 
influence and shape the adoption of unsustainable behaviours. For example, drivers and 
influences that contribute to sustainability include the framing of social sustainability 
requirements to sub-suppliers that enhances their compliance (Soundararajan and 
Brammer, 2018), the perceived fairness of relationships that drives collaborations in SCs 
(Oyedijo et al., 2023b), buying firm pressures that contribute to first-tier suppliers’ 
collaboration with second-tier suppliers (Yen, 2018), and competitive pressures as a key 
driver to carbon neutrality (Zhang et al., 2023). Among studies pointing to negative 
influences, Venkatesh et al. (2020b) found that price pressure on sub-suppliers negatively 
affects their compliance with social sustainability requirements. The study also noted the 
ineffectiveness of direct and indirect institutional pressures in influencing sub-suppliers’ 
compliance with these requirements. 

3.2.5.4 Traceability 
Despite being the oldest topic, traceability is the only cold topic within in the literature 
(linear trend β = –0.00112, p < 0.05). However, the topic is reviving, showing a 
significantly positive quadratic topic trend (quadratic trend β = 0.00013, p < 0.001). 
Although more transparent and traceable SCs are not automatically more responsible and 
sustainable (Chen, 2022), traceability plays a crucial role in managing sustainability in 
multi-tier SCs (Fraser et al., 2020; Kazançoglu et al., 2023). Apart from presenting 
traceability management systems as one of the best practices for improving the 
sustainability performance of SCs (Mejías et al., 2019), studies have attempted to identify 
the challenges and related responses to achieving transparency and traceability in  
multi-tier SCs of the automotive industry (Fraser et al., 2020). Much of the literature on 
traceability focuses on blockchain technologies. These papers were primarily concerned 
with outlining the potential of blockchain technologies for transparency and traceability 
purposes in the context of sustainability (e.g., Khan et al., 2022; Najjar et al., 2023; 
Venkatesh et al., 2020a). The hype surrounding blockchain technology may explain why 
the latent topic of traceability has experienced some revitalisation in recent years. 

3.2.6 Cluster VI: risk and resilience 
3.2.6.1 Supply chain risks 
One of the primary reasons firms have started to engage in MT-SSCM is that the greatest 
sustainability risks are usually found in the lower-tier levels of multi-tier SCs (e.g., 
Tachizawa and Wong, 2014; Villena and Gioia, 2018). SC risks are a latent topic in the 
multi-tier literature and are commonly addressed in papers that do not have risk as their 
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primary or explicit research focus. The attention paid to lower-tier suppliers stems from a 
growing awareness of the potential reputational damages that can result from 
irresponsible behaviour by these SC partners (Hartmann and Moeller, 2014; Petersen and 
Lemke, 2015). The extent of a company’s engagement in managing lower-tier levels 
depends on its perception of sustainability-related risks (Meinlschmidt et al., 2018). 
Managing these risks in multi-tier SCs involves the use of risk-avoidance practices, 
collaboration-based practices, and monitoring-based practices (Kähkönen et al., 2023). 
Firms can implement these risk management practices either directly or indirectly 
through the various parties involved in the management of multi-tier SCs (e.g., Guo et al., 
2022; Kähkönen et al., 2023; Meinlschmidt et al., 2018). 

3.2.6.2 Compliance 
Interestingly, compliance is the most prominent topic in Cluster VI and one of the most 
cited of all relevant topics. The topic is closely related to the issue of sustainability risks, 
as non-compliant lower-tier suppliers are major sources of sustainability problems in 
multi-tier SCs. A notable amount of literature has been explicitly dedicated to this topic 
(e.g., Goerzen et al., 2021; Venkatesh et al., 2020b; Wang et al., 2023). Among these 
studies, Grimm et al. (2016) found that sub-suppliers’ compliance with corporate 
sustainability standards can be enhanced through assessment practices and collaboration 
practices. Others have provided insights into the ways in which sub-suppliers are able to 
decouple from sustainability requirements. Sub-suppliers avoid the implementation of 
sustainable practices by reaching compromises with buyers that allow only a partial 
integration of sustainability or by intentionally hiding their non-compliance with buyers’ 
sustainability requirements (Nath et al., 2020). To truly address the root causes of  
non-compliant behaviour along multi-tier SCs, Van Assche and Narula (2023) suggested 
the use of trust-inducing actions consisting of collaborative problem solving and 
information sharing with first-tier suppliers and sub-suppliers. 

3.2.6.3 Resilience 
Of all the topics revealed by the analysis, resilience is the least common in the literature 
and the least cited. Despite its low prominence in the literature, resilience is among the 
group of hot topics (linear trend β = 0.00084, p < 0.05). The topic’s rise may be a result 
of the COVID-19 pandemic and Russian sanctions, both of which have placed many 
global SCs under strain. For example, Nikookar and Yanadori (2022) sought to identify 
managerial capabilities critical to developing resilient SCs in response to the impacts of 
the COVID-19 pandemic. Other studies have also focused on SC resilience without 
referencing recent socio-political events. For example, Durach et al. (2020) examined 
how SC triads are affected by the resilience of first-tier suppliers and how these 
suppliers’ resilience can be developed, whereas Zhao et al. (2023) proposed a method for 
selecting ‘resilient-sustainable suppliers’ and determining best order quantities in  
multi-tier SC networks. 

4 Future research directions 

Based on the results presented in the previous section, a number of thought-provoking 
calls for future research and development directions regarding each topic cluster were 
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identified for the purpose of ‘envisioning’ (Antons et al., 2023). These directions are 
outlined below. 

The most representative of the general MT-SSCM discourse is the multi-tier supply 
chain management cluster (Cluster I). It encompasses multiple topics, all strongly 
connected to the management of lower-tier suppliers and the adoption of sustainable 
practices in multi-tier SCs. Considerable research progress has been made regarding the 
management of lower-tier suppliers, especially given that the SSCM field’s main focus 
has been on dyadic relationships (Jabbour et al., 2019; Tachizawa and Wong, 2014). To 
further advance the field, a stronger focus on the perspectives of lower-tier suppliers is 
needed, especially those located deep in multi-tier SCs. As Pimenta et al. (2021) noted, 
“much research is about what practices are promoted from the perspective of the focal 
firm. There has been little research on how these practices are deployed, especially from 
the wider perspective of multiple tiers” [p.1871]. Although a few studies have started to 
consider and capture the perspective of lower-tier suppliers (e.g., Nath et al., 2020; 
Santos et al., 2023), a more concentrated effort on understanding the views of lower-tier 
suppliers and their roles in promoting sustainability could significantly advance the  
MT-SSCM field and discourse by providing insight into why suppliers may (or may not) 
adopt sustainable practices. 

The multi-tier supply chain structure cluster (Cluster II) appears to be a mix of  
multi-tier SC and supply network research. Clarification is required to ensure that this 
conceptual overlap is effectively differentiated and understood, thereby enabling more 
precise and targeted studies in these related, yet slightly different, areas of research. For 
example, scholars could conduct other studies that complement our research, such as 
CLRs that focus on ‘relating’ (Antons et al., 2023), to identify similarities and differences 
between the partially overlapping parts of the literature. This distinction is essential for 
advancing the theoretical understanding and practical application of the domains of 
multi-tier SC and supply network studies. 

The supply chain contexts cluster (Cluster III) comprises topics that represent both 
the operating environment(s) of multi-tier SCs and the influences that affect the 
sustainability behaviour of SC members. Although some steps have been taken in this 
direction (e.g., Karaosman et al., 2023; Mena and Schoenherr, 2023), more research 
focused on the complex contexts of multi-tier SC can support understanding of how SC 
members respond to the challenges arising at the intersection of local realities and global 
sustainability expectations. Future MT-SSCM studies could explore the institutional 
frameworks that support or hinder sustainability efforts in global SCs and identify 
strategies for influencing the institutional composition to promote sustainability. 

The sustainability performance and outcomes cluster (Cluster IV), one of the largest 
we identified, encompasses a diverse range of performance targets within MT-SSCM. 
However, our analysis reveals a significant skew towards the topic of environmental 
sustainability, although social sustainability has gained momentum and relevance in 
recent years. Other critical dimensions, such as worker safety and operational 
performance, have received considerably less attention. For a more balanced 
development of the field, taking into account the triple bottom line for sustainability 
(Seuring and Müller, 2008), future research could focus on these underexplored areas. 
Furthermore, given the current popularity of the circularity and circular economy topic, 
more studies could explore circular SCs from a multi-tier perspective rather than a  
multi-level perspective that focuses on nested layers of larger contexts. We believe that 
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these shifts will enrich the scope of sustainability research and contribute to a more 
holistic understanding of performance in multi-tier SCs. 

Although factors that influence the sustainability of SC members can also be found 
within this cluster, the drivers and barriers cluster (Cluster V) primarily consists of 
factors that impact the successful management of sustainability in multi-tier SCs. Many 
enablers and barriers can be found within the current body of literature. However, our 
analysis also points to a lack of research examining these factors in conjunction with one 
another to explain variations in sustainability performance, which could be a promising 
avenue for future MT-SSCM studies. Given that the topic of traceability has been 
neglected for some time but seems to be re-emerging, future research could (re)turn to the 
challenge of creating transparent and traceable multi-tier SCs, or address the issue of 
managing sustainability beyond the visible horizon (see e.g., Sauer, 2021). 

Finally, the risk and resilience cluster (Cluster VI), the smallest cluster in our study, 
focuses on topics related to risks and disruptions in multi-tier SCs. Although lower-tier 
suppliers are the main source of both sustainability misconduct and other types of 
disruptions in SCs, these aspects have received surprisingly limited attention in the 
context of multi-tier SCs, with the exception of the topic of compliance. There is a 
pressing need for more comprehensive studies that offer both theoretical and managerial 
insights into how multi-tier SCs can effectively address not only local but also global 
sustainability risks, especially when dealing with lower-tier suppliers located in 
challenging contexts in the Global South. In addition, future studies could explore how 
companies strategically prepare for and respond to unpredictable events, whether  
socio-political or natural, that cause disruption at lower-tier SC levels. 

5 Conclusions 

Research on multi-tier SCs is progressively gaining momentum within the broader field 
of SSCM. Due to its growing popularity and extensive volume of literature, the existing 
knowledge base may at first glance appear rather fragmented when not engaging in the 
nuanced exploration of the latent (or hidden) discourse. To further advance and 
potentially channel the field towards promising research topics, there is a need for 
‘explicating’ and ‘envisioning’ the MT-SSCM discourse (Antons et al., 2023). This study 
addresses this gap by providing a comprehensive overview that encapsulates the main 
contributions and research gaps in the current literature (‘explicating’) (see Section 3.2). 
Further, the study identifies emerging and declining topical trends and points to future 
research directions for MT-SSCM (‘envisioning’) (see Section 3.1 and Section 4). For 
this purpose, we conducted a topic modelling study of over 776 abstracts of  
peer-reviewed articles published on the topic since the emergence of the (sub-)stream of 
research. Specifically, our methodology involved the utilisation of latent Dirichlet 
allocation to construct a model that uncovered the latent research topics within our 
sample of abstracts. 

Through this approach, we successfully identified six thematic clusters: multi-tier 
supply chain management (Cluster I), multi-tier supply chain structure (Cluster II), 
supply chain contexts (Cluster III), sustainability performance and outcomes (Cluster 
IV), drivers and barriers (Cluster V), and risk and resilience (Cluster VI). Each cluster 
and its topics were thoroughly analysed to present not only their topical foci but also their 
underlying trends, thereby providing a comprehensive understanding of the multifaceted 
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dimensions of MT-SSCM research. The time trend analysis (see Table 2) shows that 
among all identified topics, the relevance of eight topics has significantly increased (hot 
topics), while the relevance of one topic (traceability) has notably declined (cold topic). 
However, together with one of the steady topics (supplier management) and one of the 
hot topics (circular and circular economy), the cold topic of traceability shows a reviving 
trend, suggesting an increasing relevance for the literature and MT-SSCM in the future. 

This research contributes to both the multi-tier literature and the general SSCM 
discourse. First, our findings have the potential to offer promising research directions for 
scholars and journal editors seeking to advance the MT-SSCM field (Ali and Kannan, 
2022; Antons et al., 2016). By unveiling latent topics and identifying key research 
directions, our study provides a foundation for the development of impactful research 
initiatives. Researchers can utilise these insights to address existing research gaps, 
contribute to emerging topics, or explore areas of current significance within the  
MT-SSCM domain. Similarly, journal editors may find value in our results for crafting 
calls for papers and special issues tailored to meet the specific needs and advancements 
of the MT-SSCM field. 

Second, our results can serve both senior scholars and junior researchers who are less 
familiar with the main topics and discourses found in the MT-SSCM literature. By 
providing a comprehensive overview of latent topics and larger topical clusters, our study 
can serve as a valuable entry point into MT-SSCM research. These broader overviews 
and summaries of specific research fields can be particularly valuable for junior 
researchers, who typically start their knowledge acquisition within a limited scope (Ali 
and Kannan, 2022; Suurmond et al., 2024). Rather than moving from paper to paper, or 
even from literature review to literature review, our paper provides a comprehensive yet 
systematic overview of the multi-tier literature focused on sustainability, acting as a 
stepping stone for researchers of all levels interested in the MT-SSCM field. 

Finally, this study also makes some methodological contributions to operations and 
(S)SCM research. Currently, within our research discipline, the predominant approach to 
literature reviews involves manual coding (Suurmond et al., 2024), which poses 
challenges when dealing with extensive sets of literature. The resource-intensive nature 
of manual coding has led to a common trend in systematic literature reviews, in which 
these studies often adopt a more focused topical scope (e.g., Jamalnia et al., 2023; Khan 
et al., 2021b). Our research extends the methodological landscape in our field by offering 
a blueprint for conducting literature reviews using topic modelling (see also, Ali and 
Kannan, 2022; Suurmond et al., 2024). Apart from addressing the limitations associated 
with manual coding of the literature, this innovative approach can be valuable for the 
analysis of other, larger text-based data-sets. 

Although our study makes several contributions, there are a few limitations that need 
to be acknowledged. Our approach did not include a preselection of articles; instead, we 
roughly assessed the approximate proportion of articles outside the scope of our study to 
ensure that most of the literature maintained some connection to MT-SSCM. However, 
this approach has limitations because it potentially results in slight distortions in the 
results of our computational analysis, as some papers within our literature sample may 
not perfectly (or at all) align with our study’s MT-SSCM focus. Moreover, our latent 
topics were computationally derived from the abstracts of articles, a decision made for 
pragmatic reasons but one that comes with some constraints. Although abstracts usually 
mention and present the most important topics of research articles (Suurmond et al., 
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2024), not examining the full content of manuscripts may have affected the identification 
of latent topics, as some nuances and contextual insights may be missing. In addition to 
limitations stemming from our computational approach, another potential limitation may 
be our subjective judgement in selecting relevant topics from the 100 initial topics 
created by the model and picking representative articles for each cluster outlined in this 
paper. Although we made considerable efforts to carefully select the topics and articles 
presented based on our prior knowledge of the field, the sheer number of articles in our 
sample raises the possibility that certain topics and articles potentially relevant to the 
MT-SSCM discourse may be missing. 

Despite these limitations, we hope that others will recognise the value of our study 
and use the research directions outlined in this paper (see Section 4) to advance the  
MT-SSCM field and related discourses. 
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Abstract

Purpose –Managing supply chains (SCs) for sustainability often results in conflicting demands, which can be
conceptualized as sustainability tensions. This paper studies sustainability tensions in electronics SC contexts
and the related management responses by applying a paradox perspective.
Design/methodology/approach – A single case study on the electronics SC is conducted with companies
and third-party organizations as embedded units of analysis, using semi-structured interviews that are
triangulated with publicly available data.
Findings – The study identifies tension elements (learning, belonging, organizing and economic performing)
conflicting with general social–ecological objectives in the electronics SC. The results indicate a hierarchal
structure among the sustainability tensions in SC contexts. The management responses of contextualization
and resolution are assigned to the identified tensions.
Practical implications –Framing social–ecological objectiveswith their conflicting elements as paradoxical
tensions enables organizations and SCs to develop better strategies for responding to complex sustainability
issues in SC contexts.
Originality/value – The study contributes toward filling the gap on paradoxical sustainability tensions in
SCs. Empirical insights are gained from different actors in the electronics SC. The level of emergence and
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interconnectedness of sustainability tensions in a larger SC context is explored through an outside-in
perspective.

Keywords Sustainable supply chainmanagement, Paradoxical sustainability tensions, Paradoxmanagement

strategies, Paradox theory, Electronics industry, Electronic vehicles, Consumer electronics, Lower-tier supplier

management, Sub-supplier management, Case study, Systems perspective

Paper type Research paper

1. Introduction
Managing sustainability in supply chains (SCs) is often associated with the emergence of
numerous tensions and conflicts (Brix-Asala et al., 2018; Xiao et al., 2019). In sustainable
supply chain management (SSCM), tensions typically arise from divergent elements that
conflict with the realization of social–ecological objectives in SCs (Govindan et al., 2021).
Probably, the most common sustainability tension for organizations is the conflict between
short-term economic profitability and long-term integration of social–ecological
sustainability (Glover, 2020; Slawinski and Bansal, 2015; Wu and Pagell, 2011).
Nevertheless, sustainability tensions also emerge from divergent activities and underlying
elements in the wider context (or system) (e.g. Brix-Asala et al., 2021; Sandberg, 2017; Xiao
et al., 2019). Limited visibility and knowledge in SCs (Carter et al., 2015), conflicting
institutional environments (Brix-Asala et al., 2021; Sauer and Seuring, 2018), and lacking
contractual relationships and power (Grimm et al., 2014; Touboulic et al., 2014) are examples
of the many elements diverging from the implementation of social–ecological sustainability
in SCs.

To successfully respond to sustainability tensions, the paradox perspective has emerged
in corporate sustainability (Van der Byl and Slawinski, 2015; Hahn et al., 2015) and SSCM
research (Brix-Asala et al., 2018; Matthews et al., 2016; Xiao et al., 2019). Instead of avoiding
contradictions that pose the risk of a later escalation, paradox thinking advocates
acknowledging and embracing tensions to develop better responses and management
strategies (Van der Byl and Slawinski, 2015; Smith and Lewis, 2011). However, most business
studies have viewed and addressed tensions by adopting the instrumental “win-win” and
“trade-off” perspectives, which typically prioritize economic outcomes over social–ecological
concerns (Xiao et al., 2019; Zhang et al., 2021). In addition to leaving the underlying tensions
and paradoxes unresolved, the instrumental perspectives are also criticized for being too
simplistic for the multi-faceted nature of sustainability and its management (Van der Byl and
Slawinski, 2015; Hahn et al., 2015). Focusing solely on activities benefitting the financial
performance restricts the potential contribution to sustainable development and today’s
grand challenges (Hahn et al., 2018; Manzhynski and Figge, 2020). Yet, few studies have
adopted an explicit paradox perspective to explore sustainability tensions in SC contexts
(Zhang et al., 2021). Moreover, empirical insights into how to address sustainability tensions
in general (e.g. Van der Byl and Slawinski, 2015) and particularly in SCs (e.g. Brix-Asala et al.,
2018; Matthews et al., 2016; Xiao et al., 2019) are scarce. To contribute to closing these gaps,
our study focuses on the global electronics SC and seeks to answer the following questions:

RQ1. What types of sustainability tensions can be identified within SC contexts?

RQ2. How do companies respond to these sustainability tensions?

By conducting a single case study on the electronics SC with multiple embedded units of
analysis, our study makes the following contributions to the literature. First, it contributes to
research on sustainability tensions through the application of a paradox perspective. By
outlining sustainability paradoxes in the electronics SC, it is among the few studies offering
empirical insights into sustainability-related paradoxical tensions (e.g. Van der Byl and
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Slawinski, 2015; Xiao et al., 2019). Second, in addition to identifying different sources of
tensions, this study also applies an outside-in perspective to explore the location and
interconnectedness of these tensions (and paradoxes) in a larger SC context. The results
indicate a hierarchical structure in which tensions from a higher level reinforce those at lower
levels. Third, our research identifies specific practices that can be used as response strategies
for sustainability tensions. Fourth, this study contributes to the research on multi-tier SCs by
outlining the complexities and conflicting elements opposed to the realization of social–
ecological objectives in (multi-tier) SCs in the form of paradoxical tensions. The results show
that the identified sustainability tension can differ along the multiple tiers of SCs.

The remainder of this paper is structured as follows: First, we introduce the theoretical
background and the two frameworks applied in this study. Thereafter, the methodological
approach and data analysis are outlined, and the results of the case study are presented. Next,
the theoretical and practical implications are discussed, and finally, the paper concludes by
acknowledging limitations and outlining future research avenues.

2. Literature review
2.1 Paradox perspective on sustainability tensions
Paradoxical tensions are often defined as “contradictory yet interrelated elements that exist
simultaneously and persist over time” (Smith and Lewis, 2011, p. 382). Although paradoxical
tensions are inherent across various contexts, the paradoxical nature of divergent elements
and tensions only surfaces through their recognition and social construction (Schad et al.,
2016; Smith and Lewis, 2011). For these reasons, paradox thinking has been proposed as an
approach to cope with contradictory elements by recognizing and explicitly acknowledging
the paradoxical tension between these elements (Van der Byl and Slawinski, 2015; Smith and
Lewis, 2011). Regarding corporate sustainability, many paradox scholars have suggested
that organizations should embrace sustainability tensions instead of avoiding contradictory
and interrelated demands (Van der Byl and Slawinski, 2015; Hahn et al., 2015). This means
that managers should acknowledge the interconnectedness and interdependence of
economic, environmental and social concerns, in order to develop better management
strategies and responses (Hahn et al., 2015, 2018). By identifying and embracing
sustainability tensions and their divergent elements, paradox thinking creates leeway to
contribute to sustainable development by balancing financial outcomes with moral
obligations for social and environmental responsibility (Van der Byl and Slawinski, 2015;
Hahn et al., 2016, 2018).

Although tensions and paradoxes are frequently recognized in SC contexts (e.g. Schmidt
et al., 2017; Wu and Pagell, 2011), only a few studies have adopted an explicit paradox
perspective (Zhang et al., 2021) despite its potential for SSCM research (Matthews et al., 2016).
Among these, Xiao et al. (2019) identified responses to paradoxical tensions originating from
conflicts between cost competitiveness and sustainability. Brix-Asala et al. (2018)
investigated SSCM practices addressing paradoxical sustainability tensions in SCs.
Wilhelm and Sydow (2018) studied buying firms’ management approaches to the
coopetition paradox in their supplier network. Sandberg (2017) outlined paradox elements
emerging within global sourcing contexts, whereas Zhang et al. (2021) identified multiple
paradox elements through a systematic literature review. Carter et al. (2020) used paradox
theory to conceptualize the emergence of unintended consequences of SSCM initiatives. Brix-
Asala et al. (2021) studied the potential of supplier development for responding to the “base of
the pyramid inclusion paradox”.

Even though there is an emerging stream of paradox research related to SCs (Zhang et al.,
2021), most empirical research focusing on sustainability paradoxes has remained within
intra-organizational contexts (e.g. Xiao et al., 2019) or focused on a single organization
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(e.g. Brix-Asala et al., 2018). Moreover, empirical insights into paradoxical tensions from the
perspectives of different actors in sustainable (multi-tier) SCs and possible responses to these
tensions are still missing.

For developing management strategies that can effectively address tensions and
paradoxes, understanding their characteristics is fundamental (e.g. Hahn et al., 2015; Lewis,
2000). The theoretical frameworks developed by Smith and Lewis (2011) for the sources of
tension in organizational contexts and Hahn et al. (2015) for sustainability tensions in multi-
level contexts have significantly contributed to the understanding of tensions and the
embeddedness of their divergent elements. Although both frameworks facilitate the
characterization of tensions and paradoxes, a combination of these frameworks can create a
sounder and more detailed basis for understanding the underlying origins of tensions.
Figure 1 presents our amended framework for categorizing sustainability tensions in SC
contexts, which replaces the dimensions of the triple bottom line (economic, environmental
and social) found in the original framework proposed by Hahn et al. (2015) with the four
tension sources introduced by Smith and Lewis (2011). Moreover, the “SC” level is added as
another source for tensions and paradoxes in the larger context (or system) (see also Brix-
Asala et al., 2021). In this study, we apply this framework for identifying and characterizing
sustainability tensions.

As the framework outlines, there are four major sources of tensions: performing, learning,
belonging and organizing. Tensions can emergewithin and between these four categories, which

Figure 1.
Amended framework

for categorizing
sustainability tensions
in SC contexts based on
Hahn et al. (2015) and

Smith and Lewis (2011)
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were initially proposed for characterizing tensions and paradoxes in organizational contexts
(Smith andLewis, 2011).However, these tension elements also emergewithin larger contexts and
across different levels (e.g. “SC” and “systemic”) (Brix-Asala et al., 2018, 2021; Sandberg, 2017;
Smith and Tracey, 2016). This is particularly relevant for identifying and characterizing
sustainability tensions that commonly arise within larger contexts, often due to themismatch of
the temporal and spatial scales across different levels (Van der Byl and Slawinski, 2015; Hahn
et al., 2015). For instance, sustainability tensions emerge when the short-term sustainability
efforts of organizations fail to match the subordinate and long-term sustainability concerns of
society and stakeholders (Hahn et al., 2015; Slawinski and Bansal, 2015). Although corporate
responses to climate change are required from society’s perspective, individual organizations
might continue using carbon-intensive business models and production processes to maximize
their short-term profits (Slawinski andBansal, 2015). Table 1 outlines the fourmain categories of
tensions and relates them to a sustainable SC context.

Main sources of sustainability tensions

Learning tensions emerge when “dynamic systems change, renew, and innovate” (Smith and Lewis, 2011,
p. 383). For ensuring their long-term sustainability, most systems need to be built upon (and destroy) the old
system for creating opportunities and/or adopt to the future. Learning tensions and paradoxes usually surface
during the times of transition and change. The tensions can be simply described as “old vs. new,” “stability vs.
change,” and “present vs. future” (Schad et al., 2016). As sustainable development requires shifts to (more)
sustainable business practices, learning tensions are omnipresent in sustainable SC contexts. Learning
tensions and paradoxes usually emerge “between the need to radically depart from currently unsustainable [or
insufficiently sustainable] business practices and products and the need to build upon existing routines and
systems” (Hahn et al., 2018, p. 237)

Belonging tensions are driven by the different and often divergent identities, values, and views of actors in
specific contexts (Smith and Lewis, 2011). These tensions typically arise between the individual and the
collective, as well as within and across organizations in SCs (Schad et al., 2016). As sustainable development is
an inherently normative concept (Gold and Schleper, 2017; Hahn et al., 2018), belonging tensions and related
paradoxes commonly surface between individuals and/or organizations holding different values and views
about social and environmental sustainability (Hahn et al., 2018). Often, belonging tensions and paradoxes
become even more salient in global sourcing contexts due to cultural differences and divergent perspectives
(Sandberg, 2017). As individuals and organizations define goals based on their identity and believes, belonging
tensions can be viewed as underpinnings of performing tensions (Mason and Doherty, 2016)

Organizing tensions surface when organizations and SCs create competing structures and processes to achieve
desired outcomes (Smith and Lewis, 2011). These tensions emerge from difficulties in determining and
establishing appropriate methods for particular purposes. Organizing tensions and paradoxes often manifest
themselves as conflicts between “empowerment vs. control” (Mason and Doherty, 2016), “cooperation vs.
competition” (i.e. coopetition) (Manzhynski and Figge, 2020; Wilhelm and Sydow, 2018), and “integrate vs.
separate” (Smith and Lewis, 2011; Sandberg, 2017). The integration of social–ecological sustainability into the
core business structures and processes often leads to the emergence of organizing tensions. Organizing
paradoxes typically arise from the need to fully integrate sustainability activities into the core business
operations, while having to follow and maintain a commercial business logic (Hahn et al., 2018)

Performing tensions stem from the plurality and variety of goals, which are typically imposed by the demands
and expectations of internal and external stakeholders. Performing tensions usually emerge within and
between organizations in SC contexts when the simultaneously pursued goals and strategies conflict with each
other (Smith and Lewis, 2011). With regards to sustainable development and corporate sustainability,
performing tensions are often portrayed and operationalized through the three dimensions of the triple bottom
line: social, environmental, and economic sustainability. The related tensions and paradoxes usually emerge
from the need to simultaneously address social, environmental, and economic goals that often reside in the
present and future (Hahn et al., 2015; Slawinski and Bansal, 2015). Performing tension and the related
paradoxes “touch the very heart of corporate sustainability and its ambition to contribute to a diverse set of
potentially competing sustainability issues” (Hahn et al., 2018, p. 238)

Table 1.
Main sources of
sustainability tensions
in supply chain
contexts
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2.2 Management strategies for sustainability tensions
In the literature, different strategies have been identified for responding to tensions
(e.g. Schad et al., 2016). Given the complex nature of tensions and particularly paradoxes,
responding to them requires virtuous cycles of thinking and acting (Smith and Lewis, 2011).
The cycle starts with the recognition and acceptance of a tension and possibly ends in its
resolution (Hahn et al., 2015). However, recent studies have found contextualization to be
another strategy for responding to sustainability tensions (Brix-Asala et al., 2018; Xiao et al.,
2019). Figure 2 depicts the virtuous cycle for responding to sustainability tensions by
integrating the contextualization strategy into the original framework proposed by Hahn
et al. (2015) and labeling the transitions (depicted as large arrows in Figure 2) between the
main response strategies as “A,” “B,” “C,” and “D.”

The response cycle usually starts with the application of an acceptance strategy. Both
competing elements (or poles) of tensions are viewed as simultaneously possible despite
being inherently in conflict (Smith et al., 2012). Whether consciously or not, organizations and
managers seek means for accepting the tensions and learning to live with them (Poole and
van de Ven, 1989). When tensions are still latent, organizations might suppress (or avoid)
them until the paradoxical nature of divergent elements starts to become more salient and
persistent (Smith and Lewis, 2011; Xiao et al., 2019). The acceptance strategy helps in the
short term by acknowledging and confronting both elements’ incompatibility, instead of
trying to resolve the inherent contradiction and getting stuck in debates, which possibly
results in unsatisfactory compromises (Lewis, 2000). However, the appropriateness of the
acceptance strategy can (and even should) be questioned, particularly considering theworld’s
grand challenges. For example, novel strategies are required to tackle large and unresolved
problems, such as climate change and poverty alleviation (Ferraro et al., 2015). Instead of
simply accepting the incompatibility of opposing elements, companies can attempt to
cognitively transform the understanding of tensions to findways inwhich both contradictory
elements can be realized (transition A).

Through the application of contextualizing strategies, tensions and paradoxes can be
alleviated by putting their interconnected and divergent elements into context (Xiao et al.,
2019). The social construction of paradoxes allows organizations to transform the
understanding of tensions by showing flexibility in terms of the desired outcomes and
expectations – often for achieving subordinate goals and outcomes. Structural challenges and

Figure 2.
Adapted response

cycle for sustainability
tensions based on
Hahn et al. (2015)
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socio-economic differences can be considered when defining social–ecological objectives for
making the tensions and paradoxes more workable in global SC contexts (Xiao et al., 2019).
Moreover, companies can alleviate tensions through the external contextualization of
divergent (or conflicting) elements to customers and other stakeholders (Brix-Asala et al.,
2018). Once the understanding of tensions and paradoxes has been cognitively transformed
and alleviated through contextualization strategies, organizations can deliberately choose to
enter a conversion cycle (transition B) or reinforcing cycle (transition C).

Once the tensions and paradoxes have been made more workable by taking the larger
context into account, resolution strategies (separation and synthesis) can be applied. The
resolution of tensions involves seeking responses and strategies “of meeting competing
demands or considering divergent ideas simultaneously” (Smith and Lewis, 2011, p. 386).
Instead of eliminating tensions and paradoxes, resolution involves the transformation of
tensions into amoremanageable situation without having to resolve the actual tension (Poole
and van de Ven, 1989; Smith and Lewis, 2011). Separation strategies facilitate the
management of tensions by keeping the opposing poles separated – either through
temporal or spatial separation (Hahn et al., 2015; Smith and Lewis, 2011).Temporal separation
deals with two contradictory and inter-related poles at different points in time, whereas
spatial separation situates them at different social or physical locations (horizontal separation)
or at different contextual levels (vertical separation), e.g. “organizational” or “systemic”.
Synthesis strategies manage tensions by linking their two contradictory demands. Although
the underlying tension remains, the newly introduced elements through synthesis strategies
enable the accommodation of the opposing poles (Hahn et al., 2015; Smith and Lewis, 2011).

If the resolution strategies do not yield desirable situations, the actors can reapply the
contextualization strategy (transition D). The overall context is reconsidered to further
alleviate the tensions and paradoxes. Depending on the perception of the tension and current
situation, companies can either apply the acceptance strategy to live with the current form of
the tension (transition C) or continue their quest for resolution strategies that will further
transform the tension (transition B).

While the abovementioned response strategies can be theoretically applied to all context
levels displayed in Figure 1, this study explicitly focuses on SSCM and thus investigates
these responses at the “organizational” and “SC” levels.

3. Research methodology
3.1 Research design
An exploratory case study was conducted to identify and understand sustainability tensions
in (multi-tier) SC contexts and to identify strategies for responding to them through the
application of a paradox perspective. This qualitative approach was selected because it is
useful for studying complex phenomena and their real-world context (Voss et al., 2002), such
as sustainability tensions in the global electronics SC. Case studies allow the use of multiple
data sources that can be triangulated to develop a broader and more nuanced explanation of
phenomena.

We used a single-case study approach with multiple embedded units of analysis (Yin,
2014), which are companies and third-party organizations involved in the electronics SC.
Besides being known for facing various sustainability issues (e.g. Brix-Asala et al., 2018; Xiao
et al., 2019), the electronics SC was also selected for its complex and global structure, which
complicates the integration and realization of social–ecological concerns. The electronics SC
context represents an extreme case, highlighting a high level of complexity that needs to be
overcome when responding to sustainability tensions and paradoxes.

In addition, the focus on the electronics SC enables us to study the subparts of other
industries, such as electronic vehicles as part of the automotive industry.We investigated the
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sourcing and production of vehicle batteries as the main sustainability hotspots, which are
considered as side-issues in automotive SCs. This stable context is particularly beneficial for
understanding the emergence and connectedness of sustainably tensions (and paradoxes) in
SC contexts despite the limited generalizability of empirical evidence in single-case research.

3.2 Data collection
Our sampling strategy sought to mirror a multi-tier SC stetting (e.g. Hofmann et al., 2018) by
including companies at different positions in the electronics SC. These companies were
selected because of their sustainability management, typically spanning across
organizational borders, and their sustainability-centered business model or the strong
external pressures to manage sustainability issues. These companies can be categorized as
top-tier, mid-tier and lower-tier firms (Table 2). This sampling logic enables a holistic
understanding regarding the tensions emerging along the electronics SC and how companies
at different positions respond to them. Moreover, we included four third-party organizations
(Table 2) to gain additional insights and different perspectives on sustainability topics and
related practices. These third parties were selected as they campaign for more social–
ecological sustainability in the electronics industry (TP2, TP4) and/or support case
companies in addressing specific social–ecological topics (e.g. ethical sourcing of minerals)
(TP1, TP2, TP3).

Interviews are an effectiveway to gain rich, empirical data about a phenomenon of interest
(Eisenhardt and Graebner, 2007). The interviewees in this study were selected because of
their management involvement and knowledge about the electronics SC. Having several
highly knowledgeable interviewees allows capturing diverse perspectives and mitigating
potential biases (Eisenhardt and Graebner, 2007). Twenty-five semi-structured interviews
were conducted between April 2018 and November 2019, each of which lasting between 22
and 95min (average: 44min). Except for one interview, at least two researchers were involved
in conducting all interviews. The interview guide centered on the following topics: (1)
sustainability-related values and goals of the organizations and other SCmembers (including
suppliers and customers), (2) main challenges and complexities of managing sustainability in
multi-tier SCs, and (3) measures taken to implement and ensure sustainability in SCs. All
interviews were audio-recorded and transcribed, together with the interviewer notes. To
ensure the internal validity of the content, the interviewees were given the possibility to
comment on the transcripts and allowed to add further information. Moreover, secondary
material (e.g. annual reports, website content) was collected to triangulate the primary data
and obtain additional information.

3.3 Data analysis
The data analysis followed the Gioia methodology (Gioia et al., 2013), which has already been
applied in previous paradox research (e.g. Xiao et al., 2019). While the data analysis was
conducted by two researchers, the results were iteratively discussed with the other authors.
As SSCM aims to integrate social–ecological goals into SCs, our analysis focused on
“divergent elements” causing tensions and conflicts together with the “social–ecological
elements” of the performing dimension (Smith and Lewis, 2011). A detailed coding tree can be
provided upon request by the corresponding author. The general coding process is presented
as follows.

In the first round, an inductive analysis of the data yielded seven “social–ecological
elements” for the electronics SC (Table 3). These elements were structured in the generic
multi-tier stages of “extraction and refinement”, “manufacturing”, and “retail and use”. While
the social–ecological elements always belong to the (social–ecological) performing category,
the second elements of tensions are categorized as belonging (divergent identities and
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views), learning (need to build upon existing routines and systems), organizing (competing
structures and processes) and economic performing (economic goals) (Smith and Lewis, 2011)
(Table 3).

In the second round, first-order concepts for “divergent elements” conflicting with the
identified social–ecological elements were inductively crafted. The first-order concepts were
then condensed into second-order themes related to the literature on sustainability tensions
and paradoxes outlined in the theory section. Besides categorizing the divergent elements as
belonging, learning, organizing and economic performing, we also adopted an outside-in
perspective to determine the emergence level of divergent elements in the larger SC contexts
(e.g. “SC”, “systemic”) and their connectedness (Figure 1).

In the third round, “management responses” to sustainability tensions were detected and
subsequently categorized as “resolution” (synthesis and separation) and “contextualization”
strategies (Figure 2). In our analysis, we sought to identify the rather proactive strategies and
practices for responding to tensions and paradoxes and thus neglected the “acceptance”
strategy, which either suppresses tensions or keeps them open.

3.4 Validity and reliability
To validate the quality and reliability of qualitative research designs, Yin (2014) proposed
four tests. External validity aims for generalizability, which is often challenging in qualitative
studies. One key measure here is having a clear sampling logic covering multiple stages and
actors in SC studies. Construct validity and reliability must be primarily ensured during data
collection. This was implemented by building questions on the research frameworks and
linking them to theory. Data triangulation was achieved using (1) multiple sources of data by
integrating interviewees along the SC and (2) secondary data sources. Internal validity was
considered during the data analysis by matching patterns among the interviews and linking
them to the theoretical framework. Reliability aims at ensuring transparency of the research
process. Asmentioned, interviews were conducted based on a sampling logic and application
of an interview guide. Moreover, the interviews were transcribed and analyzed using a
qualitative data analysis software (MAXQDA). Overall, much attention was paid to
documenting the research process in a transparent and reproducible manner, meeting the
demands for sound qualitative empirical research.

4. Findings
This section presents the identified sustainability tensions and the management strategies
used for responding to them. Table 3 provides a detailed overview of all our case study
findings.

4.1 Sustainability tensions and their divergent elements
As the social–ecological elements of performing constantly represent one element of the
sustainability tensions in our analysis, the identified tensions are presented according to the
divergent elements of learning, belonging, organizing and economic performing. Table 3
presents the relationships between the seven identified social–ecological elements (column
headings) and their conflicting elements (row headings) labeled according to the divergent
elements – belonging, learning, organizing and economic performing. In addition, the table
displays the occurrence of sustainability tensions among the group of actors in this
case study.

4.1.1 Learning elements. Learning elements represent the demand to build upon existing
routines and systems for realizing social–ecological goals in SC contexts, which often require
radically different or new ways of doing business.
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Table 3.
Overview of identified
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In our sample, many companies struggled with the implementation and realization of their
social–ecological goals against the systemic problems in producing countries (Learn1). For
example, unenforced laws and difficulties in establishing collaborations with NGOs in
Southeast Asia diverge from the social–ecological objectives of ensuring responsible
manufacturing and improving the social–ecological performance of SCs (TT3, MT3, MT4).
The results also revealed systemic problems in sourcing minerals from Africa and South
America, including legal issues (e.g. changing mining regulations), environmental problems
(e.g. environmental deterioration and destruction), social issues (e.g. illegal and unregulated
mining), and other problems (e.g. absence of relevant infrastructure) (e.g. LT1, LT2, LT3,
LT5). Although these systemic problems hamper the realization of the social–ecological
objectives, most companies continue to source from these countries for staying economically
and technologically competitive.

Moreover, divergent learning elements are rooted in the economic system itself. Most
companies struggled to achieve their social–ecological objectives because of the structural
complexity of SCs (Learn4). Two interviewees noted that the complex SC structure is themain
challenge in ensuring and improving the social–ecological performance of suppliers (TT3,
TT4). However, the SC complexity also creates difficulties for suppliers themselves. Their
social–ecological efforts are hardly recognized and valued by downstream SC members
because of the non-visibility of their organizations and products (MT2, LT1, LT3, TP2).

Smaller companies reported that the economic system favoring large-scale producers
(Learn2) is a divergent element for them. These companies struggled with having limited
purchasing power, and thus, limited influence on their suppliers’ sustainability (e.g. TT3,
TT5, MT1, MT5). One managing director noted: “I often cannot put any demands and claims
on them, since they would say [. . .] If that does not suit you, you start searching from where
you can get your stuff” (MT5).

Finally, we identified the absence of suitable standards and certifications (Learn3)
conflicting with the realization of social–ecological objectives. Many managers emphasized
standards and certifications as effective instruments for implementing social-ecological
sustainability into SCs. In particular, lower-tier firms struggled with the nonavailability of
suitable sustainability standards for ensuring the responsible sourcing of certain minerals
(e.g. tungsten) (LT2, LT3, LT5, TP2).

4.1.2 Belonging elements. Belonging elements represent the divergent perspectives and
views opposed to the social–ecological objectives in SC contexts.

The results showed that the suppliers’ divergent understanding and perspectives (Belong1)
are often sources of belonging elements of sustainability tensions. Especially smaller suppliers
in the Global South often hold divergent perspectives on social–ecological topics because of a
lack of sustainability awareness. One manager explained: “It must be kept in mind that
everything we Europeans intend to do encounters different cultural circumstances and
realities. And things that we approve [. . . not] everybody agrees with” (MT3). The divergent
perspectives of suppliers not only complicate the implementation of sustainability measures
(e.g. TT1, TT3, LT1, TP3) but also create problems in ensuring sustainability requirements in
SCs (e.g. TT1, TT2, MT3, MT8).

The workers’ acceptance of regulations and sustainability measures (Belong4) in the Global
South was identified as another belonging element clashing with the realization of the social–
ecological objectives. The results indicated that the perspectives of workers are strongly
influenced by the socioeconomic environment in the Global South. Some companies faced the
challenge of preventing extensive workhours in production facilities and mines of suppliers,
as workers sought to maximize their income by disrespecting overtime restrictions (TT1,
MT3, MT4).

Besides the upstream SC, belonging elements also arise from the industrial customers’
sustainability requirements and expectations (Belong2). The social–ecological goals of
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companies often diverge from the sustainability expectations of industrial customers, which
“restrict their focus on minimum standards” (MT3). This results in difficulties for companies
to receive financial compensation and other forms of support for realizing their social–
ecological goals – especially when their products and components have little visibility in the
final product (e.g. MT2, MT3, MT7, LT1).

Finally, the sustainability expectations of end-customers (Belong3) result in the challenge of
selling sustainable products when these products do not match the sustainability
expectations of the end-customers. One top-tier firm (TT1) had end-customers who lacked
awareness about the complexities and challenges regarding the management of social–
ecological sustainability in SCs. A manager of the company explained that they need to be
honest about the complexities related to sustainability and be humble about the possible
changes, which “is not always easy from a marketing perspective, [since they] make claims
that are a little bit more costly to understand because they require more understanding.”

4.1.3 Organizing elements. Organizing elements represent structures and processes
competingwith themeans and ends of the desired social–ecological objectives in SC contexts.

The results showed that the design of standards and certifications (Organ1) can be an
organizing element divergent from the realization of social–ecological goals. In our study,
particularly smaller SC members struggled to join common standards and certifications
because of their requirements or entry fees (TT2, TP2, TP3). For instance, the unintended
consequences of certain mining standards were the exclusion and further marginalization
of artisanal and small-scale miners in the Global South. One interviewee noted: “The
problem is that all certification systems [. . .] are mainly suitable for larger operations [. . .]
that can meet the requirements and have the opportunity to participate. And the smallest
[. . .] they cannot achieve those requirements. But they are the ones that actually need the
support” (TP3).

Moreover, mid-tier firms faced sustainability tensions stemming from the varying measures
and requirements of industrial customers (Organ2). Some interviewees noted the challenge of
complying with the often varying social–ecological requirements and objectives of industrial
customers (TT4, TT6, MT4, TP2). They explained that “each OEM [Original Equipment
Manufacturer] has a different questionnaire and wants information about different things
and different standards” (TT6), which causes difficulties in deploying all standards (MT4).

The current business operations and commercial decisions (Organ3)were also identified as
a belonging element against the social–ecological goals needed to be implemented. This
element often emerges from the dependency on other SCmembers, which influence the extent
to which social–ecological objectives can be implemented into organizational and SC
structures. Some mid-tier firms held on to their traditional processes and structures because
of the low demands for (more) sustainable products (MT2, MT6). Other companies struggle
with the problem of having only limited sustainable sources of primary materials and
intermediates, which is why they need to fall back on traditional sources that do not match
their social–ecological objectives (TT3, LT2, LT3).

The final organizing element identified is the logic of economic competition (Organ4).
Although several managers viewed collaborations as important and necessary to realize their
social–ecological objectives on a wider scale, their actions and measures followed the logic of
competition (TT1, LT1, LT2, TP2). Especially lower-tier firms strove for competitive
advantages by searching and developing ethical sources of primary materials, which in turn
led to hesitations regarding collaborations with competitors on social–ecological topics.

4.1.4 Economic performing elements. Economic performing elements represent the
economic objectives and goals that diverge from the implementation of social–ecological
objectives in SCs.

The results showed that social–ecological sustainability often needs to be realized against
the fundamental economic performing element of profit maximization (Perform3). Most
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companies faced additional costs when engaging in social–ecological measures, which
naturally increase the prices of products and services (e.g. TT5, MT6, MT8, LT5). In
particular, companies with low SC visibility struggled with selling products based on their
social–ecological performance (MT3, LT4). One manager explained: “[. . .] contrary to what
can probably be said about Fairtrade coffee, we cannot sell at higher prices” (MT3).

Another divergent economic performing element is minimizing risks (Perform4), which
mostly conflicts with the objective of integrating disadvantaged producers and regions into
the global market (e.g. LT1, LT2, LT5, TP4). The small and fluctuating outputs of artisanal
and small-scale miners and the underlying systemic problems resulted in a higher exposure
to reputational risks. However, several interviewees noted that boycotts of certain regions
and producers would not only withhold the prospects for economic development but also
drive the illegal sales of minerals in high-risk countries. One manager explained: “If the major
brand or major sectors step out to avoid any reputational risk, [. . .] this brings precious
metals and all the other minerals into the illegal market” (LT2).

Ensuring competitive advantages and corporate secrets (Perform1)was also identified as an
economic performing element. Some interviewees noted that suppliers are often reluctant, or
even unwilling, to share information necessary for the implementation of social–ecological
sustainability into SCs (e.g. TT1, TT2, TT3, TT5). In particular, the traceability of primary
materials conflicts with this economic performing element. One company (TT3) reported that
moving along the SC for “determining the names of sub-sub-suppliers in order to persuade them
to buy fair minerals” represents a bigger challenge than finding ethical sources of minerals.

Finally, the meeting of customer demands (Perform2) was identified as an economic
performing element that specifically diverges from the social–ecological objective of
producing long-lasting products. Two top-tier firms (TT1, TT2) reported the challenge of
convincing their customers to use their sustainably designed products over the long term
until a technological point is reached, “where it makes sense to get a new device” (TT2).

4.1.5 Relationships between tensions and divergent elements. While the previous section
analyzed the individual tensions, this section analyzes the sustainability tensions from an
outside-in perspective by focusing on the relationship between tensions and their
embeddedness in the larger SC context. By generalizing the level of emergence of the
tension elements outlined in Table 3, a hierarchical structure among the tensions and
paradoxes in SC contexts becomes evident.

Figure 3 illustrates the relationships among sustainability tensions and their levels of
emergence in SC contexts by labeling the tensions according to the divergent elements
(belonging, learning, organizing, and economic performing), which conflict with the realization
of social–ecological goals. Learning elements emerge at the highest levels in SC contexts
(“systemic” and “SC”) and influence the other divergent elements. Belonging elements appear
exclusively at the “SC” level and influence the organizing and performing elements.
Organizing and performing elements mutually influence each other and typically arise at the
lowest levels in SC contexts (“SC” and “organizational”).

The relationship and influence of sustainability tensions with their divergent elements
(opposed to the implementation of social–ecological sustainability in SCs) can be classified
into six relationships (Figure 3), which are outlined in Table 4. In addition, Figure 3 shows
how the interconnectedness of sustainability tensions and their divergent elements can result
in a reinforcement of paradoxes. The interconnectedness of tensions has also been addressed
in previous paradox literature (e.g. Schad et al., 2016).

4.2 Management strategies for responding to sustainability tensions
This section presents the most notable strategic responses to the sustainability tensions
identified in our case study. We outline the specific practices used as response strategies to
the divergent elements, which conflict with the realization of social–ecological objectives.
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Table 3 (outer right column) presents a complete overview of the identified practices used as
response strategies for sustainability tensions. The results revealed that different
sustainability tensions can be addressed by the same response practices, which can be
attributable to the interconnectedness of the sustainability tensions.

4.2.1 Response practices used as contextualization strategy.Across almost all companies in
our study, contextualization was identified as a common way of responding to the various
sustainability tensions.

In particular, sustainability tensions emerging from learning elements often appear to be
contextualized by organizations and their managers. Besides responding to the structural
complexity of SCs (Learn4) opposed to social–ecological sustainability (e.g. TT3, TT4, TT5),
internal contextualization (RP12) was applied for responding to the sustainability tension
stemming from the systemic problems in the production countries (Learn1) of the Global South
(e.g. TT1, MT3, LT1): “[. . .] we are doing everything possible and we are pleased about every
success which we achieve, but we also have to handle failures” (MT3). Additionally, external
contextualization (R11) was used to alleviate the sustainability tensions resulting from both
Learn4 and Learn1. Some companies contextualized these conflicting elements to different
stakeholder groups tomake the related sustainability tensionsmoreworkable (e.g. TT1, TT3,
TT4). Moreover, managers of small(er) companies used internal contextualization (RP12) to
respond to the challenge of having limited influence in SCs stemming from the economic
system favoring large-scale producers (Learn2) (TT1, TT2, MT5).

Regarding the economic performing elements, companies often contextualized the
sustainability tensions emerging from the objectives of minimizing risks (Perform4) and
profit maximization (Perform3). As a response to the conflicting economic objective of
minimizing risks (Perform4), some lower-tier firms used external contextualization (RP11) to
explain their intention to source fromdisadvantaged producers and regions to their industrial
customers and pressure groups (LT1, LT2, LT3, LT5): “We said to them, look, we are going to
build a mine here [in the Democratic Republic of the Congo] and we would be interested to
know if you would take our material or not. And they said sure, [. . .] we just had to make sure
it complies with whatever reporting regulations are enforced at the time. And we said, we do
not see that as a problem at all” (LT5). Sustainability tensions stemming from profit
maximization (Perform3) were addressed through both internal contextualization (RP12)
(TT1, TT2, MT2, LT3) and external contextualization (RP11) (TT1, MT3, MT4, LT2).

Figure 3.
Relationship of
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Lable
Relationships among
divergent element Description

1 Learning to economic
performing

Learning tensions rooted in the routines and structures of the “systemic” (e.g.
country and industry) and “SC” levels underpin the economic performing tensions
emerging at the “organizational” and “SC” levels. For instance, the structural
complexity of SCs (Learn4) strengthens divergent economic performing elements of
profit maximization (Perform3) by driving the costs and efforts related to the
implementation of social–ecological objectives. Another example is the systemic
problems in producing countries (Learn1) that often drive the divergent economic
performing element of minimizing risks (Perform4) when aiming to integrate
disadvantaged producers in high-risk countries into SCs and the global market

2 Learning to belonging Learning tensions erode the perceived relevance of social–ecological sustainability
and related regulation. This, in turn, enables belonging tensions at the “SC” level.
For instance, the learning element of systemic problems in producing countries
(Learn1) leading to unenforced laws reinforces the divergent belonging element of
workers’ acceptance of regulations and sustainability measures (Belong4), as many
workers are willing to work extensive hours to maximize their income. Present
institutions (e.g. unenforced and/or weak laws) resulting in systemic problems in
producing countries (Learn1) also reinforce the suppliers’ divergent understanding
and perspectives (Belong1) of social–ecological topics

3 Learning to organizing Learning tensions underline organizing tensions at the “organizational” and “SC”
levels. For instance, the structural complexity of SCs (Learn4) results in a low
visibility of upstream firms (mid-tier and lower-tier firms) that struggle to depart
from their current business operations and commercial decisions (Organ3), as their
sustainability efforts are hardly recognized and valued by downstream SC
members. Moreover, the structural complexity of SCs (Learn4) reinforces
sustainability tensions stemming from the varying measures and requirements
of industrial customers (Organ2), which are faced by many upstream firms in SCs

4 Belonging to organizing Belonging tensions at the “SC” level can reinforce organizing tensions. For instance,
the current business operations and commercial decisions (Organ3) of suppliers are
reinforced when the industrial customers’ sustainability requirements and
expectations (Belong2) are limited to a minimum or the status quo. In contrast,
the current business operations and commercial decisions (Organ3) of buyers can
also be reinforced through the suppliers’ divergent understanding and perspectives
(Belong1) of social–ecological sustainability. This challenge is often faced by
buying companies with low purchasing power or high dependency on certain
suppliers

5 Belonging to economic
performing

Belonging tensions can drive the emergence of economic performing tension. For
instance, the suppliers’ divergent understanding and perspectives (Belong1) of
social–ecological topics and ways of doing business can reinforce the economic
performing element of minimizing risks (Perform4). Suppliers that hold different
sustainability perspectives (e.g. due to different contextual factors) increase the
risk of sustainability misconducts. Moreover, the industrial customers’
sustainability requirements and expectations (Belong2) can reinforce tensions
related to the economic performing element of profit maximization (Perform3).
Financial compensations for sustainability measures are difficult to achieve when
industrial customers hold divergent expectations and views regarding social–
ecological topics

6 Organizing to economic
performing

There is a strong link between organizing and economic performing tensions, both
of which emerge at the “organizational” and “SC” levels. For example, the varying
measures and requirements of industrial customers (Organ2) increase the expenses
of suppliers. This, in turn, strengthens the sustainability tension stemming from
the divergent element of profit maximization (Perform3). Furthermore, profit
maximization (Perform3) reinforces the organizing element of competition
(Organ4). Instead of participating in collective actions to address social–
ecological objectives on a larger scale, companies take individual actions to
secure profits and competitive advantages with (more) sustainable products

Table 4.
Relationships among
the divergent elements
of sustainability
tensions
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Finally, sustainability tensions emerging from belonging and organizing elements were found
to be less frequently contextualized than the other categories of divergent elements. For
instance, internal contextualization (RP12) and external contextualization (RP11) were both
used for responding to the industrial customers’ sustainability requirements and expectations
(Belong2) (e.g. MT3, LT1), whereas only internal contextualization (RP12) was used for
responding to the suppliers’ divergent understanding and perspectives (Belong1) (TT1, TT3,
MT3). Regarding sustainability tensions from divergent organizing elements, internal
contextualization (RP12) was mostly found as a response to the need to maintain the current
business operations and commercial decisions (Organ3) (TT3, MT2, LT3). For instance, some
organizations considered the limited availability of sustainable sources when having to
source materials not completely matching their social–ecological objectives (TT3, LT3). To
cope with the organizing element of varying measures and requirements of industrial
customers (Organ2), one mid-tier firm used external contextualization (RP11) to address the
challenges of complying with all sustainability standards of industrial customers (MT4).

4.2.2 Response practices used as resolution strategies of separation and synthesis. 4.2.2.1
Response practices as resolution strategies of separation. Most identified separation
strategies used for responding to sustainability tensions can be categorized as spatial
separation, which addresses tension elements at different locations or contextual levels.

Among the identified practices addressing learning elements, strategic business alliances
(RP10) were used for realizing social–ecological objectives at a larger systemic level. For
instance, some companies participated in these alliances to work on sourcing guidelines and
sustainability standards in the industry (e.g. TT6, MT4), which addresses the sustainability
tensions stemming from the structural complexity of SCs (Learn4). Regarding the problem of
conflicting minerals in multi-tier SCs, one manager (MT4) explained: “You just cannot do that
on your own, even as a multinational [enterprise].” For responding to systemic problems in
producing countries (Learn1), companies joined public–private partnerships (RP09) to tackle
systemic issues (TT4, TT6, LT2), like the formalization of artisanal and small-scale miners in
South America (LT2). Smaller companies sought to increase their purchasing power and
influence in SCs through long-term organizational growth (RP17) to address the
sustainability tensions stemming from the economic system favoring large-scale producers
(Learn2) (TT1, TT2, TT3).

Regarding the sustainability tensions stemming from organizing elements, one company
joined a public–private partnership (RP09), which supports disadvantaged producers in
meeting the design of standards and certifications (Organ1) (LT2). To cope with the varying
measures and requirements of industrial customers (Organ2), some companies drove
industry certifications and standards (RP02) together with other parties (including their
industrial customers) in strategic business alliances (RP10) (TT4, TT6, MT4). The
sustainability tensions stemming from the current business operations and commercial
decisions (Organ3) were addressed through offering conventional and (more) sustainable
products (RP23) for meeting the different (and potentially changing) expectations of
industrial customers (MT2, MT6, LT2, LT3). Finally, some organizations responded to the
sustainability tensions emerging from economic competition (Organ4) by collaborating with
competitors in strategic business alliances (RP10) but only when having to address larger
systemic issues (LT1, LT2).

Turning to the separation strategies for the economic performing elements, lower-tier
firms were found to engage in strategic business alliances (RP10) and public–private
partnerships (RP09) to address the divergent element of minimizing risks (Perform4) at a
larger systemic level. These response practices were used to tackle the reputational and
supply risks related to the sourcing of minerals from disadvantaged producers and regions
(LT1, LT2). The reluctancy of suppliers to share information for protecting their competitive
advantages and corporate secrets (Perform1) was, for example, addressed through
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continuous attempts to gradually increase transparency (RP19) in multi-tier SCs (TT2, TT3,
TT5). To respond to the sustainability tensions stemming from profit maximization
(Perform3), some companies used practices to reduce their individual efforts and expenses
for ensuring sustainability in SCs. For instance, they drove industry-wide sustainability
requirements and standards through strategic business alliances (RP10) (MT4, LT2) and
engaged in the selectivemonitoring and controlling (RP04) of multi-tier SCs (e.g. based on the
risk potential of suppliers) (TT1, LT2).

In our study, the only belonging element addressed through separation was the suppliers’
divergent understanding and perspectives (Belong1). To realize their social–ecological
objectives, some companies aimed for long-term relationships (RP14) with suppliers to
graduallywork on their sustainability understanding and performance (TT1, TT2, TT3, LT1).

4.2.2.2 Response practices used as resolution strategies of synthesis. Various synthesis
strategies were used for responding to learning elements. Some companies engaged in
supplier selection (RP07) based on certifications and standards (RP02) and other criteria to
address the sustainability tensions emerging from the systemic problems in producing
countries (Learn1) (e.g. TT4, MT4, LT3). One manager explained: “[. . .] we accept that
suppliers can still be excellent in more difficult countries [. . . but] you have to upload
certificates” (TT4). Moreover, certifications and standards (RP02) were used to address the
structural complexity of SCs (Learn4) (e.g. TT6, MT5, LT4). For instance, documents were
passed along companies in multi-tier SCs to ensure the conflict-freeness of minerals and
products. In cases where the absence of suitable standards and certifications (Learn3) resulted
in sustainability tensions, some companies established self-defined certifications and
standards (RP02) (LT5, LT2). To deal with the economic system favoring large-scale
producers (Learn2), small(er) companies sought to build long-term relationships (RP14) with
suppliers to increase their influence over them, thereby compensating for their small
purchasing volumes (TT3, MT2).

To address the belonging elements, companies engaged in different activitieswith the aimof
aligning the divergent perspectives in SCs with their social–ecological objectives. For example,
some companies responded to the sustainability tensions stemming from the industrial
customers’ sustainability requirements and expectations (Belong2) by raising the sustainability
awareness (RP15) of their industrial customers. This was typically done for receiving some
form of support for social–ecological goals and actions (MT3, MT6, LT1, LT3). While larger
companies provided trainings and workshops to suppliers for addressing the suppliers’
divergent understanding and perspectives (Belong1) (e.g. TT4, TT6), smaller companies sought
personal contact to raise the sustainability awareness (RP15) of their suppliers for letting “them
knowwhat sustainability is and the importance of it” (TT1). To align theworkers’ acceptance of
regulations and sustainability measures (Belong4) with its social–ecological objectives, one
company implemented corporate social programs (RP22) designed for migrant workers in
China to address the high employee turnover and the workers’ motivation to engage in
extensive overtime (MT3). Another company provided educational trainings to mining
workers to raise the sustainability awareness (RP15) of them (TT1).

Furthermore, few synthesis strategies were identified to address the organizing elements.
To respond to the sustainability tensions stemming from the current business operations and
commercial decisions (Organ3), some companies sought to raise the sustainability awareness
(RP15) of industrial customers to increase the demand (and orders) of sustainable products (e.g.
MT2, MT6). To cope with the varying measures and requirements of industrial customers
(Organ2), one company committed itself towidely accepted certifications and standards (RP02)
for meeting the sustainability expectations of as many industrial customers as possible (MT4).

Turning to the synthesis strategies for economic performing elements, some companies
addressed the sustainability tensions stemming from profit maximization (Perform3)
through certifications and standards (RP02), which reduced the organizational efforts and

IJOPM
41,6

902



expenses for ensuring social–ecological requirements (TT4, MT4, LT3). For the same
reasons, some organizations engaged in supplier selection (RP07) to choose suppliers in low-
risk countries (TT3, TT4), where it can be assumed “that the working standards comply with
certain norms without the need for special agreements and checks” (TT3). By raising the
sustainability awareness (RP15) of industrial customers (e.g. MT3, LT2, LT3) and engaging in
industrial customer selection (RP21) (MT6, LT3), some companies sought to obtain financial
compensation for their social–ecological efforts. To address the sustainability tensions
emerging from minimizing risks (Perform4), some companies engaged in supplier
development (RP06) and the monitoring and controlling (RP04) of disadvantaged
producers that are associated with high risks (LT1, LT2). Finally, the sustainability
tensions stemming from meeting of customer demands (Perform2) were addressed by
offering technologically upgradable products (RP24) and raising the sustainability awareness
(RP15) of the end-customers through sustainability campaigns (TT1, TT2).

5. Discussion
5.1 Theoretical contributions
Our study makes several contributions to the literature. The study deviates from the
traditional “win-win” and “trade-off” perspectives on sustainability tensions by adopting a
paradox perspective. Thereby, it answers calls for more empirical research on paradoxical
sustainability tensions (e.g. Van der Byl and Slawinski, 2015), and particularly in SC contexts
(e.g. Brix-Asala et al., 2018; Matthews et al., 2016; Xiao et al., 2019). Moreover, we identify
underlying paradoxical sustainability tensions in SC contexts and reveal their relationships
and influence among each other. The research studies the electronics SC context because of
the high complexity that needs to be overcome when responding to sustainability tensions
and paradoxes. In contrast to other empirical studies that focus on a single paradox (e.g.
Wilhelm and Sydow, 2018; Xiao et al., 2019), this study adopts an outside-in perspective by
focusing on the larger SC contexts to unveil multiple paradoxical sustainability tensions.
While this approach may provide fewer details than studies focusing on individual
paradoxes, our research provides valuable insights into the relationships among
sustainability tensions. The findings indicate a hierarchical structure among tensions and
paradoxes (Figure 3). The sustainability tensions emerging at higher levels have the potential
to reinforce tension at lower levels in SC contexts.

Furthermore, the study provides insights into how companies in the electronic SC respond
to paradoxical tensions in the form of SSCMpractices. To synthesize these practices according
to paradox response strategies, we build on previous concepts by incorporating the
contextualization strategy found by Xiao et al. (2019) into the acceptance-resolution
management cycle proposed by Hahn et al. (2015) (Figure 2). While other studies unveiling
multiple sources of paradoxes neglected the identification of paradox strategies (Sandberg,
2017; Zhang et al., 2021), our study shows thatmany practices can address various paradoxical
tensions simultaneously (Table 3), which can be explained by the interconnectedness of
tensions. For example, certifications and standards (RP02) address the sustainability tensions
stemming from the economic performing element of profit maximization (Perform3) and the
learning element of structural complexity of SCs (Learn4). Similar to Xiao et al. (2019), our
findings also emphasize the importance of contextualizing as a response strategy to
paradoxical tensions. We show that companies can alleviate paradoxical sustainability
tensions through both internal and external contextualization. Contextualization is
particularly useful when the underlying causes of tensions and paradoxes are rooted in the
larger levels of SC contexts, such as the systemic problems in producing countries (Learn1).

Building upon themulti-tier sampling logic in this case study, the empirical results enlarge
the scarce SSCM literature on paradoxical tensions (Zhang et al., 2021) that has predominantly
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focused on single organizations (e.g. Brix-Asala et al., 2018; Xiao et al., 2019). Although our
study primarily focuses on the context levels (Figure 1) for analyzing the origins of
sustainability tensions in the electronics SC, it also provides evidence for the practicality of a
multi-tier perspective.We show that social–ecological objectives and their divergent elements
vary along the tiers of SCs (Table 3). For example, while upstream firms might aim for
the integration of disadvantaged producers and regions that are associated with social–
ecological misconduct (e.g. artisanal or small-scale miners in the Global South), downstream
buying firms might intend to boycott the same producers and region for ensuring
the minimum sustainability performance of the multi-tier SC. Paradoxical tensions can vary
depending on the location of companies in SCs, and therefore, require different response
strategies and practices. This supports previous multi-tier SSCM research by underlining
the challenges and also the opportunities related to adopting a multi-tier focus for managing
SCs (Mena et al., 2013; Tachizawa and Wong, 2014). Our findings also underline that
successful SSCM depends on a comprehensive investigation of the SC levels in conjunction
with the system (or context) in which companies are embedded (Sauer and Seuring, 2018).

5.2 Managerial implications
Our study provides several practical insights and managerial implications. First, managers
are generally advised to understand the characteristics of tensions and their divergent
elements by considering the entire system (or context). Once the divergent elements are
identified and framed as paradoxical tensions, managers can rely on the strategies outlined in
Figure 2 and the empirically identified practices in Table 3 to develop more targeted
responses to sustainability tensions. This is in line with the call of other scholars to identify
real-world paradoxes and responses (e.g. Van der Byl and Slawinski, 2015). Our results
suggest that addressing the divergent elements of sustainability tensions (or paradoxes) at
larger levels can alleviate the tensions at lower levels. However, divergent tension elements at
higher levels are typically more difficult to address (e.g. systemic problems in producing
countries, Learn1). Therefore, business alliances and other collaborations with third parties
might play a crucial role in addressing the larger problems and complexities in SC contexts,
leading to sustainability tensions. At least to some extent, the contextualization strategy
helps to create flexibility for responding to sustainability tensions and paradoxes by
generating the necessary leeway for companies (see also Xiao et al., 2019).

By indicating which strategies and practices have been successfully applied, we offer
practical examples for managers on how to approach sustainability tensions. Even though
our study focuses on the electronics SC only, the results offer insights for managers from
other industries as well. The identified practices underline that many lower-tier and mid-tier
firms actively engage in the management of social–ecological sustainability and their
potential willingness to cooperate. Contextualization can be a key facilitator for multi-tier SC
cooperations. Instead of insisting on their demands and requirements, it is essential that top-
tier firms (or buying firms) understand how these demands influence upstream SC members
(Sauer and Seuring, 2018). As the social–ecological objectives and challenges differ among SC
tiers, managers are generally advised to consider the roles and positions of their companies in
multi-tier SCs to understand the causes of paradoxical tensions and the related strategies.

6. Conclusion
Engaging in SSCM requires responding to sustainability tensions emerging from various
activities and elements in wider SC contexts, which conflict with the realization of social–
ecological outcomes. By applying a paradox perspective, our single case study presents
sustainability tensions emerging in the global electronics SC contexts and practices used for
responding to them. The findings indicate a hierarchal structure among sustainability

IJOPM
41,6

904



tensions and emphasize the importance of contextualizationwhen facing conflicting elements
at higher context levels.

However, several limitations must also be addressed. Despite being specifically designed
to reveal paradoxical sustainability tensions in multi-tier SC contexts, the interview guide did
not comprise questions that explicitly ask for “tensions” or “paradoxes”. This leads to the
limitations that the sustainability tensionsmight not be perceived as such by the interviewees
and studied organizations, since the authors frame the social–ecological objectives with their
conflicting elements as paradoxical tension. However, paradoxical tensions can be latent and
grounded in the larger system (or context), even if actors may not cognitively perceive them
as such (Schad and Bansal, 2018). Therefore, our methodological approach can be viewed as
reasonable, particularly for revealing underlying paradoxical sustainability tensions within
wider SC contexts.

Despite several attempts made to address this issue through snowball sampling, the
identified tensions may lack some contextual depth because not all companies and third
parties in the sample have a direct relationship with one of the other organizations in this
study. Moreover, our study neglects the individual level as a source of paradoxical
sustainability tensions (e.g. Xiao et al., 2019) and has a strong Eurocentric bias, which stems
from the data sample mostly comprising of companies and third parties from the Global
North. Although many of the identified sustainability tensions and response strategies can
probably be generalized to other SC contexts, the focus on the electronics SC might represent
another limitation.

Considering the results and limitations of this study, the following research directions can
be derived. First, besides studying other SC contexts (e.g. food or textile SCs), future research
could conduct in-depth analyses of the identified sustainability tensions and response
strategies outlined in this study. In addition, future research could focus on a reduced set of
companies, which can be guided by the context levels (e.g. “systemic”) and/or themanagement
response strategies (e.g. “synthesis”). Moreover, researchers could focus on the specific
relationships of paradoxical sustainability tensions (e.g. organizing and economic
performing) or the different transitions of the virtuous cycle for responding to them.

Second, Eurocentric biases can be overcome by includingmore companies from theGlobal
South to capture their perspectives and contextual influences. This can help to reveal the
challenges and tensions faced by suppliers when dealingwith the sustainability expectations
of the Global North. As empirical evidence in SSCM research is largely missing (Zhang et al.,
2021), more qualitative studies on paradoxes and their management are required to gain
contextual depth. Our research can also help to operationalize tensions and paradoxes in SC
contexts, which can open up avenues for empirical–quantitative research. For example,
future studies could investigate the occurrence and severity of (paradoxical) tensions across
different contexts or quantify the influence of certain practices on tensions, thereby moving
toward their prioritization.

Third, although we applied a multi-tier sampling strategy, we could not fully realize an
analysis of the multi-tier SC aspects. However, this could yield valuable insights into the
context of sustainability tensions through the investigation of relationships between
members in multi-tier SCs. Our study shows that sustainability tensions and their divergent
elements can differ along multi-tier SCs and might require different responses. For instance,
future studies could focus on triads in SCs (e.g. Mena et al., 2013) to explore the complexities
and dynamics resulting in tension and paradoxical situations.
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