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Supply Chain (as) Risk: A Unifying Typology 
 

ABSTRACT 

Purpose: This research categorizes and synthesizes various seemingly distinct supply chain risk 
phenomena. It advances an opening-up of discourses on supply chain risk management to 
acknowledge a supply chain’s broader systemic context.  

Design/methodology/approach: The article develops a comprehensive and systematic 
perspective on supply chain risk by employing a blend of conceptual theorizing and desk research, 
illustrating each category with scholarly or real-world examples. 

Findings: The conceptual study offers a typology that unites an understanding of supply chain risk 
as risk within supply chains with a conceptualization that views supply chains themselves as risks 
for the contexts in which they are embedded.  

Research limitations/implications: Five constraints apply to the typology, pertaining to a 
plurality of effects, excerpts in the chain of causality, researchers’ lens on supply chains, dynamic 
transitions between the types within the typology, and simplified representations of the empirical 
reality. 

Practical implications: Supply chain managers can use the typology to guide their risk 
identification processes to analyze their supply chain risks more holistically and proactively.  

Social implications: Emphasizing the vulnerability and harmfulness of supply chains facilitates a 
more substantiated interaction between supply chain scholarship and audiences such as 
policymakers and society-at-large. 

Originality: The typology clarifies the link between concept labels in supply chain risk 
management. It helps to reconcile the academic discourse with public debates in which supply 
chains have been viewed as risky for some time. 

 

Keywords: Reputational supply chain risk; societal supply chain risk; supply chain risk 
management; sustainable supply chain management; typology. 
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Whereof one cannot speak, thereof one must be silent. 
[Ludwig Wittgenstein | Tractatus Logico-Philosophicus, 1922] 

INTRODUCTION 

Supply chain risk management (SCRM) has become a key area of interest for scholars and 

practitioners in the realm of supply chain management (SCM) as modern supply chains face 

growing uncertainty and increasingly operate under “extreme conditions” (Sodhi & Tang, 2021; 

Alexander et al., 2022). Yet, even a cursory review of the literature reveals considerable conceptual 

fragmentation—there is no single, unified understanding of what ‘supply chain risk’ actually 

means. Most research traditionally views supply chain risk as firm-related risk emerging from the 

supply chain, thereby scrutinizing the risks emanating for supply chains (Azadegan et al., 2019). 

In contrast, a few—particularly recent—studies view supply chains themselves as risks (Skilton 

& Bernardes, 2022; Duensing et al., 2023; Skilton et al., 2025, Sodhi et al., 2025). Outside 

academia, this latter view is already prevalent, as seen in public discourses and media reports 

framing supply chains as central culprits in global crises (Harvey, 2020; BBC, 2023; Lakhani & 

Hawkins, 2023). These specific discourses are concerned with contexts in which supply chains are 

a pivotal part of a broader problem that negatively affects either the environment or society-at-

large, instead of focusing on focal firms and effects within their supply chains only. 

Over the past decades, SCRM scholarship has produced a wide range of valuable 

typologies and conceptual frameworks to capture the multifaceted nature of risk (e.g., Ritchie & 

Marshall, 1993; Mitchell, 1995; Jüttner et al., 2003; Wicaksana et al., 2022). This ongoing 

development has resulted in an ever-expanding landscape of risk categories. Earlier studies 

predominantly centered on ‘operational risk’ (e.g., Lewis, 2003) and ‘disruption risk’ (e.g., 

Azadegan et al., 2020), both of which position the focal firm as the primary risk bearer and its 

upstream supply chain and external environment as sources of risk. More recent work, however, 
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broadens this perspective by incorporating stakeholder reactions as critical events—exemplified 

in concepts such as ‘sustainability risk’ (e.g., Hofmann et al., 2014) and ‘reputational risk’ 

(Roehrich et al., 2014)—and by extending the notion of risk-bearing beyond firms to include the 

environment and society-at-large (e.g., ‘societal risk’, Duensing et al., 2023). Additionally, more 

specific forms such as ‘climate risk’ (Ghadge et al., 2020) and ‘geopolitical risk’ (Bednarski et al., 

2025) have emerged, further enriching—and complicating—the conceptual landscape of SCRM. 

While we frequently use these terms, it remains increasingly unclear how they intellectually 

“hang together” (Sandberg & Alvesson, 2021, p. 496) and to what extent they still belong to the 

same topical area. Against that background, the main goal of this study is to systematically look at 

the scope of scholarship in SCRM and to answer the research question, how can different 

phenomena described as supply chain risk be systematically categorized? Or more simply put: Are 

we (still) talking about the same concepts?  

To answer this question, we propose a conceptual, yet simultaneously phenomenologically 

driven typology, which unites different forms of supply chain risks based on a three-stage logic of 

risk manifestation (Wagner & Bode, 2006; 2008; Bode et al., 2011; Hofmann et al., 2014; Schleper 

et al., 2024): risk emergence, risk materialization, and risk effect. We use the term “manifestation” 

to refer to the entire process and “materialization” to refer to the distinctive second stage in the 

risk manifestation process. By also differentiating for each step between the locus of the material 

flow domain and the domain of the supply chain’s context, we develop numerous variants of risk 

manifestation, which we jointly propose to denote the scope of scholarship in SCRM.  

Typologies are a firmly established instrument for generating theoretical insights in the 

field of operations and SCM (e.g., de Blok et al., 2014; Kim & Choi, 2015; Azadegan & Dooley, 

2020); Carter et al., 2020, Shah et al., 2025). Like, for instance, Hansen (2021, p. 1258), who 
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develops a typology to “synthesise the multiple types of managerial purposes that are discussed 

across the different streams of the literature,” we synthesize potentially “messy aspects of the real 

world” (Patil et al., 2023, p. 491). Similar to previous research (e.g., Bell et al., 2012), we use a 

combinatory model to establish various types of supply chain risk. We then illustrate each category 

with scholarly or real-world examples, thereby highlighting that some of these new types are 

under-researched in SCM. We posit that our typology enables the categorization of phenomena as 

‘supply chain risk’, whereof supply chain scholars have so far been rather silent and undertaken 

scarce research. Moreover, the typology acknowledges the recent insight that supply chains are 

“both vulnerable and harmful systems” (Wieland, 2021, p. 58), thereby facilitating a more 

substantiated interaction between supply chain scholarship and audiences such as policymakers 

and society-at-large.  

By developing an extended typology of supply chain risks that incorporates risks for supply 

chains, but also supply chains as risks for the environment and society, this research offers the 

following four contributions: (1) The typology unifies the different variants of supply chain risks 

that have emerged over the last decade or so and assigns them to a common core (i.e., it positions 

them relative to the same, simple three-step risk manifestation process, allowing for each step to 

represent either the material flow or the contextual domain). (2) The typology clarifies terminology 

in SCRM. As we demonstrate, even seemingly self-explanatory concept labels such as ‘climate 

change risk’ can be misleading because authors can use the same label to denote completely 

distinct phenomena. Our typology can be used to identify supply chain risks through their specific 

manifestation pathways. (3) It broadens the horizon of scholarship in SCRM, for instance, by 

pointing to some risk manifestation processes that appear to have received substantively less 

scholarly attention than others. For example, in line with recent research (Sodhi et al., 2025), our 



6 

typology points at supply chain interdiction as a novel type of risk emanating from a supply chain’s 

context, manifesting in the material flow domain and subsequently affecting the supply chain 

context. (4) In practical terms, as a conceptual form of relevance (Nicolai & Seidl, 2010), the 

developed typology allows supply chain managers to systematically think about risk in a holistic 

manner, which was not possible before. As different risk characteristics influence the extent of 

impact and shape the corresponding management strategies (DuHadway et al., 2019), managers 

can use the typology for analyzing not only the different risks that their (planned or existing) supply 

chain operations are exposed to, yet they can also analyze the risks that their supply chain 

operations are creating, augmenting, or at least not mitigating for the supply chain’s context. The 

latter type of analysis is rather innovative for corporate practice; it can be used to better align 

supply chain management practices with societal needs, thereby strengthening a firm’s license to 

operate.  

The remainder of the manuscript is structured as follows: the next section outlines the 

conceptual background, beginning with a brief overview of the evolution of SCRM scholarship, 

followed by a discussion of the theoretical idealizations and assumptions that underlie this 

research. The following methodology section explains how we developed and populated the 

extended supply chain risk typology, how we critically reflected on it, and improved it further as 

we progressed. Thereafter, the supply chain risk typology itself follows, together with an analysis 

of its constraints. Subsequently, we link our typology to existing SCRM terminology and research 

streams. The discussion section elaborates on the scholarly, managerial, and societal contributions 

of this research and highlights useful avenues for future research in SCRM. The final section 

concludes with a succinct summary. 
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CONCEPTUAL BACKGROUND 

A Snapshot of the Development of Scholarship in SCRM 

Modern supply chains are constantly threatened (Sodhi & Tang, 2021; Alexander et al., 2022) 

through various phenomena. The ongoing climate change (Matos et al., 2024; Ellram & Tate, 

2025), new geopolitical challenges (Bednarski et al., 2025; Golgeci et al., 2025; Moradlou et al., 

2025), as well as the recent COVID-19 pandemic (Schleper et al., 2021; Han et al., 2024) all have 

illustrated that supply chains are embedded in unsettling and rapidly changing contexts that bear 

serious negative consequences for businesses (Schleper et al., 2024). To avoid the negative effects 

of such extreme conditions on firms and to ensure business continuity as well as profitability 

(Sodhi et al., 2012; Grötsch et al., 2013; Fan & Stevenson, 2018) in a highly dynamic business 

environment, SCRM has established itself as a pivotal managerial practice and field of tremendous 

scholarly interest. In its most basic form, SCRM seeks to identify, assess, treat, and monitor risks 

arising from supply chains (Fan & Stevenson, 2018).  

Yet, the way supply chain risk is perceived and defined depends strongly on the perspective 

of what is studied. In many instances, ‘supply chain risk’ denotes a measurable uncertainty 

surrounding a possible negative deviation from an estimated performance measure that causes a 

loss, particularly for the focal firm (Knight, 1921; Harland et al., 2003; Wagner & Bode, 2006). 

Accordingly, supply chain risk refers to uncertainty over a potential threat or event that may occur 

and lead to negative consequences. Consequently, most of the research in this area has focused on 

disruptions as events through which supply chain risk materializes (e.g., Azadegan et al., 2020, 

2021). A supply chain disruption is an unintended, unexpected event that significantly jeopardizes 

the interrelated flows of material, information, or money between firms (Bode et al., 2011; 

Heckmann et al., 2015) and causes major performance repercussions for firms (Fan & Stevenson, 
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2018). These disruptive events can be found within a single firm, as ripple effects within supply 

chains (Ang et al., 2017; Dolgui & Ivanov, 2021), and originate from the supply chain’s context 

(e.g., as natural disaster) (Heckmann et al., 2015). 

Over the last decades, however, a new type of risk has been defined and researched in the 

SCRM literature. According to this new type, supply chain risk does not materialize through a 

disruption but via stakeholder reactions, namely when buying firms are delegitimized by 

stakeholders due to social and environmental grievances in their supply chains (Hofmann et al., 

2014; Busse et al., 2016; Boodoo et al., 2025). For example, Volkswagen faced human rights 

allegations in the Chinese province Xinjiang linked to the oppression of the Uyghur minority 

residing there (Miller, 2022), until they recently announced to sell their joint venture factory there 

(Bradsher, 2024). Such delegitimization in the form of, for example, bad press causes reputational 

loss (Hofmann et al., 2014) that may translate into loss of customer loyalty and retention 

(Hartmann & Moeller, 2014; Hartmann et al., 2022) and ultimately market value loss (Mateska et 

al., 2017; Kim et al., 2019) for accused firms. As topics such as sustainability-related conditions 

in the sphere of the supplier are difficult to discover, interpret, quantify, or aggregate (Busse, 2016; 

Busse et al., 2017), reputational risk (Roehrich et al., 2014; Schleper et al., 2024) can scarcely be 

called a “measurable uncertainty,” thereby augmenting the meta-level risk that companies fail to 

take it seriously and handle it appropriately. 

So far, the academic discourse has dedicated less attention to contexts for which supply 

chains themselves can be considered as risks. These specific discourses are concerned with 

contexts in which supply chains are a pivotal part of a broader problem that negatively affects 

either the environment or society-at-large, instead of focusing on focal firms and effects within 

their supply chains only.  Just recently, Duensing et al. (2023, p. 23) opened up the scholarly debate 
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on SCRM by acknowledging the need to address so-called ‘societal’ supply chain risks, defined 

as “hazards that emanate from or materialize within supply chains, which primarily affect actors 

in the supply chain context—and possibly even humanity in its entirety.”  

These three different types of supply chain risk have been separately studied in various 

reviews (e.g., Ho et al., 2015; Fan & Stevenson, 2018; Pournader et al., 2020; Wicaksana et al., 

2022; von Berlepsch et al., 2024). In one of the latest reviews and research agendas, Schleper et 

al. (2024, p. 135) focus on “traditional” (i.e., “risks associated with the material flow which 

materialize in supply chain disruptions”), “reputational” (i.e., “risk [that] emerges from 

unsustainable conditions in a focal firm’s supply chain, materializes in adverse stakeholder 

reactions and causes reputational damage, often without an accompanying disruption”) and the 

aforementioned societal supply chain risk. Like Duensing et al. (2023), Schleper et al. (2024) 

differentiate between the material flow domain and the context of supply chains, thereby offering 

a novel and interesting perspective that goes beyond supply chain disruptions. 

Against the background of the increasing fragmentation of scholarship in supply 

chain risk, this research suggests a unifying typology of supply chain risk 

manifestation processes, which, we dare hope, fosters conceptual consistency within 

scholarship on supply chain risk. Doing so lets us come up with a more up-to-date 

and generalizable understanding of supply chain risk as such. Both preventive or 

proactive management of supply chain risk and reactive or crisis management fall 

outside the scope of this study.Theoretical Idealizations 

This study employs two simplifications and idealizations. It conceives of supply chain risk 

manifestation as a sequence of three stages, and it differentiates for each stage between two loci 
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of risk manifestation, namely the material flow domain and the domain of the supply chain’s 

context. Striking the right mix of theoretical accuracy, empirical generalizability, and conceptual 

simplicity represents the hallmark of good theory (Weick, 1999). If a theoretical model did not 

simplify the empirical reality, it would be as complex as reality itself and could, by definition, not 

ease our understanding of it.  

Three-stage sequence of risk manifestation  

Deduced from the SCRM literature (Wagner & Bode, 2006; 2008; Bode et al., 2011; Hofmann et 

al., 2014), we differentiate supply chain risks according to an underlying logic of a three-stage 

sequence of manifestation: (1) risk emergence, referring to various risk sources either directly 

located in the supply chain or in the wider context of the supply chain; (2) risk materialization, 

capturing the event that potentially leads to a negative effect, such as a disruption or an adverse 

stakeholder reaction; and (3) risk effect, referring to the subsequent detrimental outcome(s). While 

this distinction of supply chain risks based on this three-stage sequence is already established in 

the SCRM literature, it has not yet been fully employed to develop a systematic and comprehensive 

typology. Therefore, we distinguish in each step of the three-stage sequence between an (1) internal 

locus pertaining to the material-flow supply chain domain and an (2) external locus capturing the 

supply chain context (e.g., Kleindorfer & Saad, 2005; Jüttner, 2005; Wu et al., 2006).  

Two loci of risk manifestation 

Material flow domain. Flows of material, together with the accompanying information and finance, 

represent the essence of interorganizational collaboration in dyadic buyer-supplier relationships, 

as well as complex supply networks (Carter et al., 2015). The sourcing of the right products 

(components, parts, materials) at the right time and in the right quantity and quality is what supply 

chains are about for the parties that jointly design, plan, and operate the supply chains. 
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Accordingly, we assign any such flows to what we term the ‘material flow domain,’ representing 

the material and monetary reality in which supply chain firms operate. The material flow domain 

also incorporates the various logistical and financial services provided by specialized support 

actors (Carter et al., 2015). 

Context domain. In contrast to the material flow domain, the ‘context domain’ captures the 

social, ecological, institutional, political, geographical, and legal environment in which focal firms, 

as well as their suppliers and customers operate and which they rely on, yet which does not play 

an active role in the supply chain operations, under normal circumstances. Akin to the definition 

of a stakeholder as “any group or individual who can affect or is affected by the achievement of 

the organization’s objectives” (Freeman, 1984, p. 46), the domain of the supply chain context can 

affect the material flow domain (for example, by obstructing the smooth transfer of material 

because of strikes) or be affected by it (for example, by having its rivers polluted by emissions). 

Parties that do not contract with supply chain parties (e.g., NGOs or local communities) typically 

belong to the context domain. Firms’ employees belong to the context domain insofar as they may 

affect supply chain operations as individuals (e.g., when they are on strike) or are affected by them 

(e.g., when they suffer from noise), yet they belong to the material flow domain insofar as they act 

on behalf of their employers.  

METHODOLOGY 

In this study, we employed a blend of methods, namely, conceptual theorizing and intensive desk 

research, similar to previous work (e.g., Rao & Goldsby, 2009). As we engage in a theory-

generating endeavor, it is neither possible nor appropriate to depict our approach as a quasi-

mechanistic research process akin to a confirmatory study relying foremost on deductive reasoning 

around predefined hypotheses and systematic testing procedures. There exists no standardized 
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blueprint for primarily conceptual research processes like ours. Instead, our research embraces an 

iterative and exploratory logic. 

In the following, we outline the typology development and refinement process, aiming to 

make the procedure as transparent as possible. In a first step, we explain how the typology was 

constructed based on a structured combinatorial logic, which results in the identification of 23 

conceivable risk manifestation pathways. Thereafter, we clarify how we populated the typology 

by identifying scholarly and real-world examples for all the different risk types. Based on 

discussions and critical reflections amongst the authors over the process of developing the 

typology, we identified multiple constraints of the typology, which resemble limitations of our 

research. One of these constraints led to an alternative perspective on our typology, which we also 

explain here and share with our readers later. 

Noting some misfit between the firm-focused scholarly discourse on SCRM and real-world 

discussions about supply chains that are seen as potentially risky to society as a whole, we 

commenced a scholarly inquiry into what can and cannot rightfully be categorized as supply chain 

risk. Our goal, therefore, was to provide SCM scholarship with an extended typology of 

conceivable supply chain risks (Fan & Stevenson, 2018). We began by combining a three-stage 

sequence of risk manifestation with a differentiation of material flows vs. supply chain context. 

SCRM scholarship distinguishes supply chain risks according to a three-stage sequence of 

risk manifestation, which assumes that supply chain risks (1) emanate from certain sources (e.g., 

Jüttner et al., 2003; Manuj & Mentzer, 2008), the so-called ‘emergence’ stage, (2) potentially 

materialize via an event, that is mostly a disruption or an adverse stakeholder reaction (e.g., 

Hofmann et al., 2014), the so-called ‘materialization’ stage, and (3) directly or indirectly cause 

detrimental outcome(s) (e.g., Tang, 2006; Wagner & Bode, 2008), the so-called ‘effect’ stage. 
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However, most scholarly work is foremost concerned with individual steps within the risk 

manifestation process, especially during the emergence and effect stages (Wagner & Bode, 2006; 

2008; Bode et al., 2011; Wicaksana et al., 2022). For example, Svensson (2000), Jüttner (2005), 

and Wagner and Bode (2006) employ concept labels that refer to different supply chain risk 

sources. Hofmann et al. (2014) juxtapose ‘traditional’ and ‘sustainability-related’ supply chain 

risks based on different materialization mechanisms—that is, a disruption vs. a stakeholder 

reaction. Furthermore, Tang (2006) proposes typologies based on the impact of risks.  

In contrast, we utilize the entire risk manifestation sequence within our comprehensive 

typology. We combine the three-stage sequence of risk manifestation with an established 

differentiation of (1) the material-flow domain vs. (2) its context (e.g., Kleindorfer & Saad, 2005; 

Christopher & Peck, 2004; Jüttner, 2005; Wieland, 2021). (1) When it comes to the material-flow 

domain (in short: ‘material flows’), SCM scholarship considers the physical material flows of raw 

materials, components, and products as well as information and funds handled by supply chain 

members (e.g., suppliers, manufacturers, and buyers). Furthermore, supporting parties such as 

logistics service providers, warehouse operators, transportation carriers, as well as involved 

financial institutions, play an indirect but important role in the value creation process (Wallenburg, 

2009; Carter et al., 2015). (2) In contrast, supply chain contexts denote societal, environmental, 

political, institutional (i.e., regulatory, cultural-cognitive, and normative), as well as economic 

factors in which supply chains are embedded and which nourish the supply chains (Pagell & 

Shevchenko, 2014; Busse et al., 2016; Montabon et al., 2016). They involve actors who have no 

contractual relationship related to the material flows, such as local communities, NGOs, 

governmental bodies, the environment, the public at large, and other “nontraditional chain 

members” (Pagell & Wu, 2009, p. 39). 
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In essence, the context represents a supply chain’s dynamic environment at multiple levels 

of analysis, comprising for example the political-economic (e.g., trade policies and regulations, 

political stability, sanctions, and currency exchange rates), the planetary (e.g., planetary 

boundaries, biodiversity) and possibly various other levels of analysis, which may interact with 

each other (Wieland, 2021). For example, operations at the supply chain level influence the extent 

to which the natural environment changes at the planetary level, as demonstrated by the unresolved 

recycling process of electric-vehicle cells (Ciez & Whitacre, 2019). However, for our analytical 

goals, it suffices to consider an idealized duality of material flows vs. context, thereby knowing 

that the empirical reality is even more complex and dynamic.  

Figure 1 illustrates the range of conceivable options when combining the three-stage 

sequence of risk manifestation with the differentiation of material flow vs. supply chain context 

(in short: ‘context’). We discard one of the resulting eight (i.e., 2³) combinations from our in-depth 

analysis as risks emerging from the context, materializing within the context, and generating 

detrimental effects for the context do not have anything to do with the domain of inter-

organizational material flows and are therefore not supply-chain related.  

To facilitate the understanding of the typology, we searched for illustrative examples for 

each risk type (see Table 1). These examples were purposefully chosen to align with the respective 

risk manifestation categories. Our goal in this step was thus to demonstrate that the respective risk 

type and associated manifestation pathway does indeed exist, is meaningful, and relevant. In cases 

where we found only limited scholarly examples and no meaningful labels, we identified further 

real-world examples based on desk research. To ensure inter-rater reliability among the research 

team, we discussed all included scholarly and real-world examples and critically reflected upon 

their assignment to one of the seven types in our supply chain risk typology until all authors agreed. 
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Over the course of identifying and discussing examples related to each type of risk in our 

typology, we critically reflected on the typology itself. Doing so let us identify five constraints, 

each of which will be made transparent in the next section. Through our own critical discussions, 

we concluded that the typology is particularly useful in abstract terms–by unifying different 

research streams, broadening the horizon of SCRM scholarship, and clarifying terminology–while 

(hopefully) also offering practical relevance by supporting managers in analyzing firm operations 

and scanning the context for risks.  

Specifically, this means that when the goal is to assign specific risks to certain idealized 

pathways, one of the identified constraints poses certain challenges for the assignment process. To 

address this issue, we propose an alternative perspective, which we present to readers in the 

penultimate section. 

  -------------------------------- Insert Figure 1 Approximately Here ----------------------------------- 

A TYPOLOGY OF SUPPLY CHAIN RISK  

Out of the eight conceivable combinations, we encounter seven that can rightfully be called ‘supply 

chain risks’ because they relate in at least one step of the risk manifestation pathway to the flow 

of materials through purposefully designed, planned, and operative supply chains and/or where the 

inter-organizational relationships involved play a role in the manifestation of these risks (Figure 

2, a) - g)). For completeness reasons, we also included h) (supply chain context → supply chain 

context → supply chain context) in Figure 2. Although this category is theoretically possible and 

presumably worth studying, it will not be further discussed here, as it lies beyond the scope of 

supply chain management. 

  -------------------------------- Insert Figure 2 Approximately Here ----------------------------------- 
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Risk Types 

a) Material flow → material flow → material flow 

The first type contains risks that emanate from the material flow supply chain, for example, from 

supplier failures, constraints, or quality problems (Wagner & Bode, 2006; Rao & Goldsby, 2009; 

MacDonald & Corsi, 2013), variations in consumer demand (Souza et al., 2004), or buyer-supplier 

power imbalances (Casciaro & Piskorski, 2005). Most commonly, these risks materialize as a 

disruption in the material flow supply chain and subsequently affect the focal firm and potentially 

further supply chain actors within the supply chain (Wagner & Bode, 2006). For example, faulty 

production at a supplier’s production line (i.e., risk emergence in the material flow), leads to a 

disruption of the production at the buying firm due to the lack of supply (i.e., risk materialization 

in the material flow), which in turn stops the continuity of supply to the buyer’s customers and 

thus the buyer’s financial performance (i.e., risk effect in the material flow). 

b) Supply chain context → material flow → material flow 

The second type comprises risks that disrupt the material flow and cause negative effects for supply 

chain actors, but whose emergence originates outside the material flow itself, in the broader context 

in which supply chains are embedded. Such risks may arise from natural disasters (Gunessee et 

al., 2018), (geo)political instability (Bednarski et al., 2025), or regulatory changes such as trade 

restrictions (Handfield et al., 2020). For instance, an earthquake (i.e., risk emergence in the supply 

chain context) may destroy a firm’s equipment (i.e., risk materialization in the material flow), 

which then disrupts production (i.e., risk effect in the material flow). 

c) Supply chain context → supply chain context → material flow 

Indicated by real-world incidents in the past, risks for actors in the material flow supply chain can 

also arise when both the emergence and materialization stages occur within the supply chain 
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context. We consolidate these into our third type, exemplified by ineffective or inconsistent 

legislation in areas such as water management (i.e., risk emergence in the supply chain context), 

which may trigger civil unrest in drought-prone regions (i.e., risk materialization in the supply 

chain context). This, in turn, can negatively affect firms, for instance, through the withdrawal of 

consent for operating a bottling plant (i.e., risk effect in the material flow) as it happened with 

Coca Cola in India in the past (Chilkoti, 2014; CNA, 2017). 

d) Material flow → supply chain context → material flow 

The fourth type comprises risks that emerge from the material flow supply chain, but materialize 

in a supply chain context, for example, when stakeholders delegitimize the buying firm due to 

sustainability and ethical grievances in their supply chain (Hofmann et al., 2014). Such an adverse 

stakeholder reaction often leads to reputational (Hofmann et al., 2014) and financial loss for the 

accused firm (Mateska et al., 2017). For example, problematic working conditions in supplier 

factories (i.e., risk emergence in the material flow) may trigger a defamatory news article (i.e., risk 

materialization in the supply chain context), which then results in reputational damage among 

customers and declining sales (i.e., risk effect in the material flow). 

e) Supply chain context → material flow → supply chain context 

The fifth type in our extended typology relates to risks that arise from the context in which supply 

chains are embedded, materialize within the material flow of supply chains, but primarily pose 

threats to society and the environment as ‘actors’ in the supply chain’s context. Duensing et al. 

(2023) exemplify this type of risk with the illegal poaching of wildlife (i.e., risk emergence in the 

supply chain context), which leads to the infiltration of otherwise legal supply chains to hide the 

contraband in containers (i.e., risk materialization in the supply chain context), which subsequently 
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leads to detrimental outcomes for the society-at-large, such as biodiversity loss (i.e., risk effect in 

the supply chain context). 

f) Material flow → material flow → supply chain context  

The sixth type of risk also refers to adverse effects on the supply chain context, either the 

environment or society-at-large. In this category, both risk emergence and risk materialization 

occur within the material flow supply chain. For example, the offshore-outsourcing of drug 

production to a low-cost and low-scrutiny country (i.e., risk emergence in the material flow), may 

lead to the production of lower-quality drugs (i.e., risk materialization in the material flow), 

ultimately resulting in deteriorating healthcare outcomes for society (i.e., risk effect in the supply 

chain context) (Gray et al., 2011; Noh et al., 2025).  

g) Material flow → supply chain context → supply chain context 

Finally, risks that endanger stakeholders outside the material flow supply chain, including the 

environment and society-at-large, may also emerge within the material flow but materialize in the 

context in which supply chains are embedded. For example, artificial fertilizers and industrial 

agricultural practices of globally operating firms (i.e., risk emergence in the material flow) 

overload nitrogen and phosphorus cycles (i.e., risk materializing in the supply chain context). As 

a consequence, regional to global scale effects threaten terrestrial and aquatic ecosystems, air 

quality, and biodiversity in the supply chain context (i.e., risk effect in the supply chain context) 

(Whiteman et al., 2013; Federal Environment Agency, 2014).  

In addition to the aforementioned examples, we identified another three scholarly or real-

world examples for each type of risk. The typology is thus populated by four examples per type of 

risk. Table 1 depicts all of them in an overview.  

  -------------------------------- Insert Table 1 Approximately Here ----------------------------------- 
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During our critical reflections on the many scientific and real-world examples we found, 

we observed that our topology represents an idealization in many respects. Table 2 explains five 

constraints that apply to the typology. Although we acknowledge their existence, we argue that 

none of the constraints undermines the central value of this research. Its primary theoretical 

contribution lies in providing a more comprehensive and integrative conceptualization of supply 

chain risk than prior studies, particularly by capturing the interplay between the material flow 

domain and its broader context. 

  -------------------------------- Insert Table 2 Approximately Here ----------------------------------- 

UNIFYING SUPPLY CHAIN RISK TERMINOLOGY 

In this section, we return to our own critical reflection on constraints of the typology. More 

specifically, we acknowledge that the constraint of “causality excerpts” can, at present, lead to 

different assignments of the same sequence of events to different risk manifestation pathways, 

depending on the initial and ultimate steps in the analysis. For example, a sequence of four events, 

the first two of which relate to the material flow domain, the last two of which relate to the domain 

of the context, might be assigned to the type depicted in Figure 2f (using the first three of the four 

steps) or to the one illustrated in Figure 2g (using the last three of the four steps). In discussing 

this problem, we concluded that what probably matters most, for the conceptual understanding of 

“what is going on?”, are the non-/transitions between the loci of risk manifestation: the locus of 

the material flow domain and the domain of the supply chain’s context. In both aforementioned 

classification variants, the risk originates in the material flow domain and ultimately affects the 

domain of the supply chain context. In the same vein, the risks depicted in Figures 2b and 2c both 

emerge in the supply chain context and ultimately affect the material flow domain. To control this 

constraint in the practice of applying the framework, we came up with the six “aggregate 
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sequences” depicted in Figure 3 (one of which relates only to the supply chain context).  

-------------------------------- Insert Figure 3 Approximately Here ----------------------------------- 

Another advantage of this reduced view on aggregate sequences is that it allows us to link 

existing SCRM literature to our baseline typology. In a recent comprehensive literature review, 

Schleper et al. (2024) identified three main supply chain risk concepts, under which they were able 

to subsume the existing literature in the field and to derive an extensive future research agenda: 

traditional, reputational and societal supply chain risk. In line with our aggregate sequences, the 

“traditional supply chain risk” concept entails risk that manifests entirely within the material flow 

across the three stages (first aggregate sequence) and those that emerge in the context and then 

shift to the material flow (second aggregate sequence). This class of risk has long been discussed, 

and its main characteristic is that it is usually concerned with disruption risk, focusing on firms 

and supply chains as risk bearers.  

Conversely, the third aggregate sequence from the material flow through the context and 

back to the material flow corresponds to reputational supply chain risk, originally conceptualized 

by Hofmann et al. (2014). Its distinctive feature lies in how the risk materializes: the context—via 

stakeholder protests and de-legitimation processes—assumes a central role. At the same time, it 

overlaps with traditional supply chain risk by continuing to view firms and supply chains as the 

principal risk bearers. Given this shared focus, traditional and reputational supply chain risk can 

jointly be categorized as “risks for supply chains and their operations” (Figure 3). 

Aggregate sequences four and five (i.e., from context through the material flow back to 

context, and from material flow to context) correspond to Schleper et al. (2024)’s classification of 

societal supply chain risk. This notion represents a relatively recent perspective, introduced by 

Duensing et al. (2023) as a distinct dimension within SCRM. Its defining feature is that, while 
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such risks may also impact actors in the material flow domain, they primarily affect stakeholders 

in the broader context, including the environment and society-at-large (Duensing et al., 2023). In 

these scenarios, firms and supply chains are not the main risk bearers but the source and vehicle 

of risk. We thus label this category “supply chains and their operations as risk” (see Figure 3). 

To unify the different understandings of risk for supply chains and supply chains as risks, 

as well as different ways of measuring supply chain risk, we propose the following unifying 

definition:  

Supply chain risk denotes a potential damage that can manifest in relation to a supply 
chain. This damage can accrue either to the organizations that operate the supply 
chains, comprising focal firms, their (sub-)suppliers, and possibly their customers, 
or to the diverse actors in the context of the supply chain, comprising, for example, 
other organizations, individuals, local communities, the environment, or society-at-
large. In abstract terms, the expected damage can be characterized through various 
levels of damage and the associated probabilities, which may, however, be difficult 
to operationalize or even measure.  
 

For practical reasons, it makes sense to assign the label ‘supply chain risk’ only to relatively 

high levels of damage, which will typically feature relatively low probabilities. 

DISCUSSION 

Implications for Research  

This research contributes fourfold to SCRM scholarship. First and most basically, the typology 

represents a broad conceptual tent that is capable of aggregating the different forms of supply chain 

(as) risk (Sandberg & Alvesson, 2021). As we have shown, seemingly distinct phenomena such as 

traditional (Figure 2a) or contextually emerged (Figure 2b) material flow supply chain risks, 

supply chain risks in the form of adverse stakeholder reactions (Figure 2d), and societal supply 

chain risks (Figure 2e) can be represented within the same superordinate analytical scheme. Our 

typology integrates these risks by allowing distinct “roles” of the material flow domain and the 
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context throughout the risk manifestation process. Thus, in accordance with our definition of 

supply chain risk, we posit in response to our research question that the scope of SCRM scholarship 

subsumes different perspectives on supply chain risk:  

Scholarship in supply chain risk management encompasses all those situations where 
the material flow domain of a supply chain is potentially involved in any stage of risk 
manifestation, as long as there is substantive uncertainty—whether easily 
measurable or not—and a potential negative effect for either the companies involved 
or the domain of their context. 
 
Second, we perceive substantive potential for the framework to strengthen construct clarity 

within the SCRM discourse. Construct clarity emerges through precise and explicit definitions, 

clearly delineated boundary conditions, the semantic relations to other constructs, and the 

consistency between constructs and theoretical arguments (Suddaby, 2010). While any SCRM 

scholar will, of course, have a precise understanding of what their research is concerned with, 

communicating this to other scholars may often be difficult. The utility of the typology concerns 

the first and the last features of construct clarity, precise definitions, as well as the match between 

constructs and arguments. Consider, for example, the notion of “climate change risks” (Ghadge et 

al., 2020). Most scholars to date would presumably agree that climate change represents one of the 

most pressing topics that humanity faces and that there is a massive amount of risk attached to it. 

Still, even such an important concept is not self-explanatory and can be conceptualized in different 

ways. By clarifying the different roles of the supply chain context in the manifestation of risk, the 

typology facilitates three distinct understandings of climate change risk. First, it can be understood 

as the risk that extreme weather events like droughts and floods can pose to supply chain operations 

(Nikolaou et al., 2016; Ghadge et al., 2020) (i.e., contextual emergence of the risk). Second, it can 

refer to the various detrimental effects of such supply chain problems at the society level, for 

example, by increasing the danger of food shortages (Goldbaum & Ur-Rehman, 2022) (i.e., 
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contextual effect of the risk). Third, given that climate change itself is triggered by “human-

induced” (Ghadge et al., 2020, p. 54) transport activities (Pan et al., 2013), sourcing decisions 

(Correira et al., 2013), and production processes (Cerutti et al., 2016; Liu et al., 2012), it also 

makes sense to apply the notion of climate change risk to the contextual materialization of the risk. 

In such cases, the issue evolves into a reputational risk, as seen when fossil fuel companies were 

accused of contributing to climate change despite being aware of the dangers (Taylor & Watts, 

2019). Our typology calls for and facilitates specifications of the meanings of certain risk labels 

employed in future SCRM research, to avoid accidental misinterpretations. 

Third, we believe that the framework can strengthen ongoing efforts to redefine the identity 

of what SCRM (and SCM, more broadly) is about, what it seeks to achieve, and how it can achieve 

impact (e.g., Wieland et al., 2023). For example, from a traditional scholarly SCRM perspective, 

one might initially be tempted to challenge the concept of societal supply chain risks. Traditional 

SCRM scholars might wonder whether the scrutinized phenomena are part of the core interest of 

SCRM, since the bearer of the risk is not the focal firm but society as a whole. However, we argue 

that SCRM scholarship has more to contribute than managerial relevance that focuses only on 

improvements and guidance for practitioners. The societal supply chain risk phenomena in our 

typology (e.g., sourcing practices that fund militias and subsequently perpetuate forced and child 

labor) illustrate that global supply chains and their management are part of these problems—albeit 

mostly unintentionally—and that SCRM scholarship can and should very likely contribute to their 

solutions. Taking myrmecology as an illustrative analogy, the science is dedicated not only to the 

study of ants, their activities and behavior, but also to the study of problems caused by ants, such 

as medical and agricultural issues (Vander Meer et al., 2019). Similarly, SCRM scholarship needs 

to broaden its perspective on practical implications and consider informing audiences other than 
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managers (Busse, 2014). Relevant SCRM scholarship should develop theory that describes how 

supply chains operate and that subsequently identifies critical points of interaction with the 

societal, environmental, political, institutional, and economic contexts in which they are embedded 

(Pagell & Shevchenko, 2014; Busse et al., 2016; Montabon et al., 2016; Wieland, 2021). Our brief 

discussion of the seven manifestation pathways within the typology, together with recent dedicated 

literature reviews (e.g., Schleper et al., 2024), also provides concrete suggestions for future 

opportunities in SCRM scholarship.  

Managerial Implications 

As far as managerial relevance is concerned, most scholars conceive of SCRM as a discourse 

striving for “the identification, assessment, treatment, and monitoring of supply chain risks […] to 

reduce vulnerability and ensure continuity coupled with profitability, leading to competitive 

advantage” (Fan & Stevenson, 2018, p. 210). From such a corporate perspective, the typology 

developed in this research offers practical utility. Supply chain managers can use it to guide their 

risk identification processes, and the typology can help them analyze and address their supply 

chain risks more holistically. Risk identification has traditionally been about scrutinizing supply 

chains for potential operational issues that could lead to disruptions—needless to say, a task that 

is still relevant today (see Figure 2a). Firms are also rather used to scanning their operational 

environments for risks emanating from the context (see Figures 2b and 2c). In addition, the 

framework suggests screening them for sustainability issues that can cause reputational damage 

and lead to adverse stakeholder reactions (see Figure 2d). 

The notion of societal supply chain risk further shifts this perspective by drawing attention 

to problems that arise within supply chains but have their main effects outside them (see Figure 2f 

and 2g). As humanity apparently transcended multiple planetary boundaries (Richardson et al., 
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2023) and as issues of social inclusion become increasingly urgent (Yawar & Seuring, 2017), firms 

clearly need to change their myopic ways and do so quickly. Last, the typology integrates 

phenomena such as supply chain infiltration (Duensing et al., 2023) and supply chain interdiction 

(Sodhi et al., 2025), whereby supply chains are exploited by outsiders, such that both the 

emergence and the effect relate to the context, yet the supply chain still plays a decisive role in the 

manifestation process (see Figure 2e). By systematically assessing the various risks that their 

supply chains pose and are exposed to, supply chain managers can take more proactive 

improvement initiatives to manage these. In doing so, they should also bear in mind that today’s 

societal supply chain risks can turn into tomorrow’s reputational risks and maybe the disruptions 

of the day thereafter. 

Social and Policy Implications  

This research facilitates important social and policy implications. Whereas the former implications 

are supposed to “trigger public debates on topics that are important to our societies”, the latter refer 

to “research implications that (more or less directly) facilitate policymaking” (Busse, 2014, p. 

718). We begin with section with social implications.  

In our view, a large share of the practical utility of the typology developed here stems from 

a widened understanding of relevance. Leading scholars have argued a long time ago that we have 

to “reconceptualize who is in the supply chain” (Pagell & Wu, 2009, p. 52). The time is now ripe 

for going a step further. We must reconceptualize what scholarship in supply chain management 

is about. In its quest for practical, yet non-managerial relevance for SCRM stakeholders, research 

can also inform society-at-large, as demonstrated by prior research (Harland et al., 2019). For 

example, SCRM scholarship can also spark public debates on issues that are relevant to the public, 

including discussions about ‘truly’ sustainable supply chains and their external interactions 
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(Montabon et al., 2016; Wieland, 2021) and unsustainable business models (Bocken & Short, 

2021). Given the increasing pressure from stakeholders such as consumers, advocacy groups, and 

NGOs towards sustainable supply chain management, SCRM scholarship needs to draw more 

attention to specific social and environmental harm caused by global supply chains.  

Research on supply chain risks, for example, on societal risks, can facilitate policymaking 

(Pullman et al., 2024) and anticipate or preempt the need for legislation (Schwartz & Carroll, 

2003). For example, recent research has shown that due to limited external incentives, supply chain 

members do not currently see the urgency to prioritize biodiversity protection and mitigate 

infiltration incidents (Duensing et al., 2023). Consequently, it is important for policymakers to 

incorporate SCRM expertise into the process of developing laws and regulations to effectively 

mitigate adverse impacts on the environment and society-at-large (Pullman et al., 2024). For 

example, research has indicated that high levels of firm-induced environmental pollution can be 

managed through policy regulation (Nieuwenhuis et al., 2012; Lee, 2012; Ghadge et al., 2020). 

Assuming firms’ hesitance or even reluctance to take countermeasures, policymakers can 

incentivize them through cost-sharing, for instance, by issuing a law that holds each firm 

accountable for biodiversity loss. Thereby, the competitive disadvantage for first movers in 

biodiversity protection would be eliminated, as every firm would be obliged to invest in such 

measures to avoid risks of reputational damage and litigation.  

Future Research 

As always, the limitations of this research, as incorporated in the five constraints that we discussed, 

and the boundary conditions that derive from our theoretical idealizations, provide springboards 

for valuable future research. Future research could, for example, elaborate on our idealized 

typology by means of systematically considering the various levels of context and their 
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interactions. It could also scrutinize alternative risk manifestation schemes to the three-step one 

that we began our research with.  

Our risk manifestation pathways and the aggregate sequences provide valuable new 

opportunities for comparing phenomena that were previously studied in isolation and not 

necessarily from a SCRM lens. For example, it seems to us that, while the label of societal supply 

chain risk is relatively new, there is quite a bit of research out there that can be assigned to this 

category. From both a scholarly and a practical standpoint, it would be extremely interesting to 

understand the commonalities and differences across previously isolated phenomena, for example, 

with respect to risk (non-)identification, (non-)assessment, and (non-)management. 

The temporal transitions from one type of risk to another also seem an intriguing research 

topic to us: When do outside evaluators begin challenging the legitimacy of certain supply chain 

practices? When does this begin to hurt firms, and when do firms react by changing their practices? 

Similarly, when do previously harmless practices turn into societal risks, and how can firms be 

convinced to mitigate such risks? 

We conjecture that the more important the domain of supply chain context becomes in 

future SCRM, the more interdisciplinary the research would also have to become. Overall, follow-

up studies would benefit from an opening up of SCM discourses to other disciplines and the real 

world, so that SCM processes more external inputs, but also produces more externally useful 

outputs and outcomes. 

CONCLUSION 

Following recent calls to expand the scope of SCRM research, with a particular focus on 

acknowledging the systemic context of a supply chain, this research develops a conceptual 

typology that captures a holistic understanding of supply chain (as) risk. The typology 
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systematically synthesizes supply chain risks that have previously been considered in isolation or 

neglected altogether, at least within the SCRM research community. The typology can capture 

supply chain risks (i.e., considering a supply chain’s systemic context in terms of risk emergence 

and materialization), and supply chains as risks (i.e., acknowledging a supply chain’s systemic 

context in terms of risk effect). Thereby, it extends the prevailing understanding of supply chain 

risk towards a broader conceptualization that includes any type of risk arising from the interaction 

of the material flow and the supply chain’s context. A key implication of the typology is that supply 

chain (risk) management scholarship subsequently abandons its narrow self-perception as a self-

contained discipline that primarily serves supply chain practitioners. Rather, supply chain scholars 

should collaborate with interdisciplinary partners to facilitate the transition toward a better and 

more sustainable future.  
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FIGURE 1: Conceivable combinations of manifestation pathways (source: created by 
authors). 
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FIGURE 2: Risk manifestation pathways with illustrative examples (source: created by authors). 

a) Material flow → material flow → material flow b) Supply chain context → material flow → material flow 

  

c) Supply chain context → supply chain context → material flow d) Material flow → supply chain context → material flow 
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FIGURE 2 (continued) 

e) Supply chain context → material flow → supply chain context f) Material flow → material flow → supply chain context 

  

g) Material flow → supply chain context → supply chain context h) Supply chain context → supply chain context → supply chain context 

 

 

Note: Panel h depicts a fictitious example of a risk that we would argue is very important yet beyond the field of supply chain management. 
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FIGURE 3: Supply chain risk typology overview (source: created by authors). 
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TABLE 1: Examples for Each Manifestation Pathway (source: created by authors). 
 

Emer-
gence 

Material-
ization 

Effect Examples References 

Material 
flow 
supply 
chain  

Material 
flow 
supply 
chain  

Material 
flow 
supply 
chain  

Unsafe equipment of a supplier could fail, thereby disrupting 
its production and stopping the continuity of supply to its 
customers. 

Zsidisin et al., (2000); Rao & 
Goldsby (2009); Thun & Hoenig 
(2011); Gualandris & Kalch-
schmidt (2013); Ho et al. (2015) 

   Failed continuity (e.g., internal supplier financial instability or 
insolvency) of a supplier leads to its sudden demise and thus 
a termination of the buyer-supplier relationship that has 
negative financial impacts on the buyer. 

Blome & Schoenherr (2011); Bode 
et al., (2014) 

   In 2016, Volkswagen cancelled a contracted order with its 
suppliers Car Trim and ES Autoguss. Due to lost revenues, 
these suppliers withheld critical components and thus 
brought production at Volkwagen’s plants to halt, leading 
to a financial loss of Volkswagen's profits around €100m. 

Pfeffer & Salancik (1978); Casciaro 
& Piskorski (2005); BBC (2016); 
Ruddick (2016) 

   Capacity constraints of the supplier generate a bottleneck for 
the buyer’s supply. 

Wagner & Bode (2006) 

Supply 
chain 
context  

Material 
flow 
supply 
chain  

Material 
flow 
supply 
chain  

In the aftermath of the terrorist attack on September 11, 2001, 
Ford, Toyota and Daimler experienced disruptions to the 
physical material flow into their North-American assembly 
plants. 

Sheffi (2001); Sheffi (2005) 

In 2000 a lightning hit a power line and caused damage in the 
electrical grid in Albuquerque, New Mexico, that in turn 
started a fire at Royal Philips Electronics’ plant, destroyed 
millions microchips and disrupted the production of the 
mobile-phone manufacturer Telefon AB L.M. Ericsson 
with a significant loss in sales. 

Latour (2001); Chopra & Sodhi 
(2004) 
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TABLE 1 (continued) 
Emer-
gence 

Material-
ization 

Effect Examples References 

   With Russia’s invasion of Ukraine, the Russian navy blocked 
shipping routes in and out of the Sea of Azov – one of the 
few access points for maritime trade in Ukraine. This 
creates a bottleneck at the Kerch Strait and thus leads to 
prolonged deliveries of multiple shipments and even supply 
chain disruptions. For example, automakers are at risk to 
shortages of palladium and platinum for catalytic 
converters. 

Swanson (2022); Jacobs (2022) 

   Regulatory changes on trade restrictions force globally 
operating firms that depend on importing crucial production 
parts or on crucial suppliers in the restricted country to re-
design their supply chains, exposing these firms to major 
supply chain disruptions or additional costs. For example, 
the Dodd-Frank Wall Street Reform and Consumer 
Protection Act (2010), enacted by the U.S., has forced all 
companies listed on the U.S. stock exchange to source 
minerals from other regions than the Democratic Republic 
of Congo. 

U.S. Dodd Frank Act, Section 1502 
(2010); OECD (2011); Davarzani 
et al., (2015); Handfield et al. 
(2020) 

Supply 
chain 
context  

Supply 
chain 
context 

Material 
flow 
supply 
chain  

In 2018, the U.S. had imposed duties on steel and aluminium 
imports. In retaliation, the EU imposed tarrifs on 
motorcycles imported from America. As a subsequence, 
Harley-Davidson announced a re-design of its supply chain 
by moving some production plants out of America to avoid 
tarrifs.  

CNBC (2018); Roscoe et al. (2022)  
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 TABLE 1 (continued) 
Emer-
gence 

Material-
ization 

Effect Examples References 

   Since Germany did not possess liquefied natural gas port 
terminals whose construction and launch is a time intensive 
process, the threat of gas shortage as a result of the Russian 
war on Ukraine set firms under increased pressure to reduce 
gas intensive activities as it has been the case with BASF 
and the production of ammonia. 

Burger (2022) 

   A lack of legislation on water management lead to political riot 
and civil unrest in high-drought regions in India due to 
unfair distribution of water resources. This in turn affected 
business stability and put global supply chains at risk. For 
example, after local farmers blamed Coca-Cola for 
unsustainable water usage, authorities withdrew consent for 
operating a bottling plant in northern India. 

Chilkoti (2014); CNA (2017)  

   In the European Union (EU) membership referendum, the 
electors voted for the United Kingdom to leave the EU, 
leading to the United Kingdom's withdrawl from the 
European single market and from the customs union in 
2020. As a consequence, the EU and United Kingdom 
ratified the Trade and Cooperation Agreement to offset 
negative effects on businesses. However, multiple firms 
face additional customs bureaucracy, logistics problems, 
legal uncertainties, higher costs for trade, and an increase in 
tariff barriers.  

Chamber of Commerce and Industry 
(2021); European Committee of 
the Regions (2022)  
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TABLE 1 (continued) 
Emer-
gence 

Material-
ization 

Effect Examples References 

Material 
flow 
supply 
chain 

Supply 
chain 
context 

Material 
flow 
supply 
chain  

Clearly unsustainable supplier operations (e.g. child labor at 
supplier factories of Nike) may provoke consumer boycotts 
or adverse media statements that damage the focal firm. 

Zadek (2004); Lim & Phillips 
(2008); Reuter et al. (2010); 
Hofmann et al. (2014); 
Hajmohammad & Shevchenko 
(2020) 

   Testing cosmetics or household products on animals, e.g., 
L’Oréal, Procter & Gamble, or Estee Lauder, can lead to 
consumer boycotts and thus represent a high reputational 
and financial risk for the focal firm. 

BBC (2017); Peta (2020); The 
Guardian (2021) 

   Because supply chain-related practices, such as combustion at 
oil and gas production facilities and production processes at 
bottling plants, cause direct pollution of water and air, 
government agencies may withdraw legitimacy and even 
shut down production sites, which subsequently cause 
negative effects for the focal firm. 

The Guardian (2014); Lo et al. 
(2018); U.S. Department of Justice 
(2023) 

   Purchasing products that have been produced under 
exploitative conditions in prisons, although legal, can have 
massive reputational affects on the purchasing firm which 
may temporarily reduce sales, as it has been the case of 
Motorola or Starbucks. 

Busse et al. (2016) 

Supply 
chain 
context  

Material 
flow 
supply 
chain 

Supply 
chain 
context  

Poachers of wildlife could infiltrate legal supply chains, 
thereby affecting biodiversity negatively and augmenting 
the risk of global pandemics. 

Duensing et al. (2023) 
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TABLE 1 (continued) 
Emer-
gence 

Materiali-
zation 

Effect Examples References 

   Flooding in Pakistan, one of the world’s top exporters of rice 
and cotton, destroyed wide swaths of agriculture land, 
resulting in difficulties to restore cropland and to supply 
warehouses, leading to severe global repercussions in terms 
of food shortage. 

Goldbaum & Ur-Rehman (2022) 

   Due to the war Russia wages against Ukraine, multiple 
Ukrainian ports in the black sea are blocked, leading to vast 
grain stores stuck in, for example, Odessa from where the 
bulk of wheat is exported. This subsequently augments 
famine risk in Yemen, a region that has already faced 
serious food supplies difficulties.  

Bloomberg (2023) 

   Due to COVID-19 restrictions in China, many factories had to 
close temporarily, leading to supply shortages in the 
pharmaceutical industry for antibiotics, antihypertensives 
and antivirals, putting medical care of the society at risk. 
Although most factories reopened, they remained 
understaffed due to government-instituted lock-downs and 
quarantined employees. 

Choe et al. (2020) 

Material 
flow 
supply 
chain 

Material 
flow 
supply 
chain 

Supply 
chain 
context  

Offshore-outsourcing of the production of mature generic drugs 
from United States to India associated with cost-reduction 
efforts may affect quality assurance practices in a context of 
weaker regulatory oversight negatively, thereby increasing 
the risk of severe adverse events that may be problematic 
for patients’ health. 

Noh et al. (2025) 
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TABLE 1 (continued) 
Emer-
gence 

Material-
ization 

Effect Examples References 

   Due to inadequate lab tests of the cement mixture at the supplier 
Halliburton, oil and gas leaked through the nitrogen-foamed 
cement at the bottom of the well and caused an explosion at 
the Deepwater Horizon oil platform that was owned by the 
exploration firm Transocean under contract to BP, leading 
to massive damage to the natural environment. 

BBC (2010); Goldenberg (2011); 
Vaccaro & Machado (2011) 

   An interruption of the offsite power supply can lead to a 
temporary failure at hazardous plants with severe 
repercussions for the environment and society (i.e., fatalities 
and injuries 1982 in Sakai, Japan, or environmental 
pollution 2012 in Pithiviers-le-Vieil, France). 

European Commission (2021) 

   Due to a strategic decision of some supply chain members (e.g., 
manufacturers, distributors, pharmacies) to supply 
prescription drugs beyond safe levels of a market, 
apparently ordinary production and distribution processes 
exacerbate negative consequences for societies in the form 
of opioid epidemics.  

Skilton & Bernardes (2022) 

Material 
flow 
supply 
chain 

Supply 
chain 
context 

Supply 
chain 
context  

Sourcing conflict minerals from mines illegally controlled by 
militias funds the armament of these militia, which 
subsequently permeates the exploitation and oppression of 
children and civilians in the Democratic Republic of Congo. 

Hofmann et al. (2018) 
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TABLE 1 (continued) 
Emer-
gence 

Material-
ization 

Effect Examples References 

   Unsustainable recycling of lead batteries might lead to air or 
water contamination, as it has been the case in Bajos de 
Haina where a plume was generated that spread lead 
particulates. As a result, the population was exposed to the 
risk of neurologic sequelae. 

Fuller (2009); Ratick & Osleeb 
(2013) 

   Hooker Chemical Co. polluted the Love Canal with hazardous 
chemical waste and caused major health problems of local 
residents due to ground pollution. As a consequence, 
multiple people lost their homes and were evacuated.  

Brown (1979); U.S. Environmental 
Protection Agency (1979); Fisher 
(2021) 

   Employing artificial fertilizers and quasi-industrial agricultural 
practices, globally operating firms overload nitrogen and 
phosphorus cycles across supply chains that in turn have 
regional to global scale effects, thereby threating terrestrial 
and aquatic ecosystems, air quality, and biodiversity effects.  

Rockström et al. (2009); Whiteman 
et al. (2013); Federal Environment 
Agency (2014) 

Supply 
chain 
context 

Supply 
chain 
context 

Supply 
chain 
context 

This type is omitted since it is not directly supply chain 
related. 
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TABLE 2: Constraints of the Typology (source: created by authors). 
 

Constraint Description Implication 
Effect plurality Some real-world incidents fit into multiple types of our typology due to a plurality of 

effects. For example, when an accident at a supplier’s site leads to a disruption, it should 
be allocated to the first risk type (material flow → material flow → material flow). Yet, 
when it simultaneously causes adverse stakeholder reactions, for instance if the accident 
causes environmental damage due to a release of chemical hazards, the very same 
incident can be assigned to the fourth risk type (material flow → context → material 
flow) (Hofmann et al., 2014). Or consider the Rana Plaza disaster in 2013. The 
disruption to the supply chain for apparel retailers sourcing from this production site 
was comparatively modest, as the affected factories in the collapsed Rana Plaza 
building accounted for only a small portion of the total production capacity (Jacobs & 
Singhal, 2017). However, the protests and work stoppages further exacerbated industry-
wide supply chain disruptions due to the closure of several factories in Bangladesh (The 
Guardian, 2019). In the aftermath, several advocacy groups delegitimized apparel 
retailers sourcing from this production site because of the unsustainable working 
conditions that prevailed there (Jacobs & Singhal, 2017). Similarly, the extended 
typology illustrates that climate change risks, such as droughts and floods, can trigger 
numerous negative effects, as they do not only have the potential to lead to operational 
failures, as evidenced by the recent incident at Volkswagen’s supplier factory (Reuters, 
2023), but they can also pose societal threats in the form of food shortages when the 
food sector is negatively impacted (Conway et al., 2015; Goldbaum & Ur-Rehman, 
2022).  

The typology makes it 
possible to consider the 
different types of effects 
of the same phenomenon 
at once. For example, it 
enables an analysis of 
how a single event might 
simultaneously cause 
disruptions to the 
material flow, 
reputational damage, or 
harm to the natural 
environment. 
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TABLE 2 (continued) 

 
  

Constraint Description Implication 
Causality 

excerpts 
The specific causal sequence under scrutiny determines the allocation of a risk to a certain 

type. According to the Principle of Universal Causation, every phenomenon has a cause 
which it follows (Mill, 2008). Hence, causing events are effects of their own (root) 
causes. Take the Fukushima Daiichi nuclear power plant disaster in 2011 as an 
example. If we look at the accident from various natural disaster perspectives, the 
proximate cause of the disaster was the Tōhoku earthquake that resulted in a tsunami. 
However, it was only the subsequent power failure caused by various intermediary 
effects that led to the eventual nuclear meltdowns (Hickman, 2011; BBC, 2021). 
Therefore, dependent on the specific perspective taken, we can allocate risks to 
different types within our typology, linking its emergence either to the context (e.g., a 
type of natural disaster) or the material flow (e.g., the emergency power system). Often, 
multiple events in a causal chain of (root) causes, effects, and second-round effects 
qualify for the materialization stage and can be linked with convincing risk sources, as 
well as effects. Different three-stage excerpts from a prolonged causal sequence of 
events may then lead to different allocations.  

In response to this 
constraint, we identified a 
more comprehensive 
variant of the typology 
that eases the assignment 
of specific phenomena to 
the typology.  

Researchers’ 
lens 

Scholars’ relative perspectives on a supply chain—that is, whether it is represented by a 
network or a chain, and whether it consists only of direct supply chain members or also 
of additional supporting supply chain actors (Carter et al., 2015)—can influence the 
allocation of specific incidents within the systematic typology. Against this 
background, supply chain members’ roles, such as whether employees are classified as 
internal, material flow-related supply chain members or rather as external, and thus 
supply chain context-related actors (i.e., stakeholders), determine the allocation to a 
risk type in our typology. 

It is advisable to discuss 
potential applications of 
the typology with 
managerial or scholarly 
colleagues. 
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TABLE 2 (continued) 

 

Constraint Description Implication 
Dynamic 

transitions 
The seven risk types and the respective examples are not necessarily static. Some of the 

listed examples could subsequently fall under different types, allowing for dynamic 
transitions between the types in our typology. For example, when previously indifferent 
stakeholder groups suddenly become aware of detrimental impacts, they could provoke 
adverse stakeholder reactions to the source of these negative issues. Once this happens, 
there is more at stake (e.g., reputational damage, legal action, financial loss, etc.) for 
the culprit (e.g., a polluting firm). Such a change would describe a transition from a 
(purely) societal supply chain risk to a risk that also features a reputational component. 
Indeed, this happened with H&M and its supplier when it was revealed that their 
pollution adversely affected the health of local residents (Chapman, 2018). Such bad 
publicity can subsequently lead to a boycott of products and generate negative word-
of-mouth (Busse et al., 2017; Hofmann et al., 2018; Hartmann et al., 2022). Or, consider 
political turmoil as a societal response to (lack of) government decisions (i.e., a risk 
effect), which can simultaneously represent a source of risk if it leads to a shortage of 
medicines for children, resulting in mass mortality.  

Risk identifications, 
analyses, and 
management approaches 
must be re-evaluated 
regularly.  

Simplified 
representations 

Simplicity, together with accuracy and generalizability, represents one of the dominant 
ideals for theories and theoretical models (Thorngate, 1976; Weick, 1999). 
Accordingly, our goal with the typology is to offer a deliberately simple analytical 
means for uniting the understanding of supply chain risks and supply chains as risks. 
As this study shows, the combination of the three-step sequence of risk manifestation 
with the idealized duality of material flow vs. context suffices for our purpose. This is 
not to say that the empirical reality is indeed as simple. It may make sense to think of 
supply chain risk as not following a three-stage sequence. Moreover, the boundaries 
between the two antipodes of material flow and context are sometimes blurry, and there 
are multiple levels of context, all of which may matter in parallel and interact with each 
other (Wieland, 2021).  

We cannot (and do not want 
to) establish any claim of 
completeness of the 
inventory of imaginable 
supply chain risks. A 
need for alternative or 
more specific 
perspectives remains. 
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