‘/@‘}NDERSCIENCE PUBLISHERS

Linking academia, business and industry through research

T T
Integrated Supply
Managemant

International Journal of Integrated Supply Management

ISSN online: 1741-8097 - ISSN print: 1477-5360
https://www.inderscience.com/ijism

Supply chain collaboration in times of crises
Mario Allmann, Margaretha Gansterer

DOI: 10.1504/1)ISM.2024.10059531

Article History:

Received: 08 February 2022
Last revised: 10 April 2023
Accepted: 13 May 2023
Published online: 11 December 2023

Copyright © 2024 Inderscience Enterprises Ltd.


https://www.inderscience.com/jhome.php?jcode=ijism
https://dx.doi.org/10.1504/IJISM.2024.10059531
http://www.tcpdf.org

32 Int. J. Integrated Supply Management, Vol. 17, No. 1, 2024

Supply chain collaboration in times of crises

Mario Allmann* and Margaretha Gansterer

Department of Operations, Energy, and
Environmental Management,

University of Klagenfurt,

Universitétsstrale 65-67, Klagenfurt 9020, Austria
Email: marioal@edu.aau.at

Email: margaretha.gansterer@aau.at
*Corresponding author

Abstract: This article aims to provide a systematic and comprehensive
summary of the current state of research on the young yet developing field of
supply chain collaboration in times of crises. A systematic literature review
identifies 45 articles, which are described, analysed, and classified. Based on
45 articles, the state of research is summarised, and three research arecas are
identified. The main categories derived include: ‘strategic guidance of
collaboration network’, ‘structure and operational management of
collaboration’, and ‘risk assessment and management in the collaborative
network’. These are of central relevance for firms in a collaborative supply
chain in times of crises. Managerial insights regarding the design and alignment
of collaborative supply networks are included in the article as well. The core
concern is identifying the basic requirements for collaborations in supply
chains during periods of crises. The main criteria for success are extracted and
classified, based on a systematic literature review.
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1 Introduction

Due to potentially abrupt and unpredictable changes caused by crises, companies need to
continuously adapt their business processes to the supply chain workflow (Caputo and
Mininno, 1996). Crises, in this context, refer to events that have a large negative impact
on firms involved in the supply chain networks (supply chain includes the planning,
execution, and control of all operations related to the flow of materials, finances, and
information) (Ellram, 1995). Consequently, supply chain processes involve multi-stage,
upstream, and downstream connections among various integrated firms, involved in value
creation, forming a network, beginning with raw material acquisition, through the value-
adding stages, to the end consumer (Caputo and Mininno, 1996).

Increasing complexity and diversity in the business environment are forcing
companies across industries to face new challenges (Ellram, 1995). Supply chain
management concepts need to be adapted to these new requirements, in order to control
and manage developments in this core functional area. Special emphasis needs to be laid
on configuration, as well as on the later steps of planning and execution, throughout the
operationally provided designing of the collaborative network (Ellram, 1995).

Volatility is a challenge to efficiently designed logistics networks, and becomes
increasingly apparent in times of crises. Delays, interruptions, and delivery restrictions
have to be simultaneously managed within the supply network, so that the economic flow
of goods and services can be resumed as usual (Blome and Schoenherr, 2011). The
ongoing COVID-19 crisis not only affects various industries but also varies markets with
different end-customer layers. This means that, existing logistic concepts have to be
reworked and adapted to the situation, so that they meet the rapidly changing
requirements (Blome and Schoenherr, 2011). Efficient logistics create sustainable
competitive advantages and contribute to a firm’s success. This requires a change of
perspective, with the focus no longer being on the next company in the value chain;
rather, all efforts need to be aimed toward satisfying the requirements of the end
customer. However, a whole new set of skills are essential to overcome this challenge
(Ellram, 1995).

1.1 Previous literature reviews

This sub-section and the further one refers to the existing literature in the field, and points
out the added value of our work in comparison with the existing ones. The current
literature review focus on the topic of collaboration during crises with special reference
to supply chains.

The literature review provided by Sawyerr and Harrison (2019) identifies the
prevalent elements of supply chain resilience found in the literature, compare it to the
characteristics of high reliability organisations (human resource management, avoidance,
redundancy, collaboration, culture, agility and flexibility) and derive useful learnings to
enhance supply chain resilience. Two systematic literature reviews were performed, one
on supply chain resilience (107 studies) and the other on high reliability organisations
(18 studies). The time period reviewed for supply chain resilience is between 1997 and
2017 and for high reliability organisations between 1987 and 2017. The authors found
that resilience is particularly essential in supply chains, as the frequency of disasters is
increasing globally. Furthermore, in times of crisis, flexible decision-making structures
are needed to ensure a high level of reliability in the collaboration between supply chain
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network partners. The main focus is on high reliability organisations, which have the
ability to avoid interruptions and operate at a high security standard. This review seeks to
identify and present key characteristics from the literature on supply chain resilience and
high reliability theory.

The literature review presented by Fischer-PreBler et al. (2020) examines the potential
use of information technology in supply chain risk management. The review is limited to
a 15-year period (2004—-2018). A total of 55 articles were examined. The authors mention
that information technology offers potential in terms of support for supply chain risk
management. Information technology also provides the basis for the identification,
analysis, and monitoring of risk factors, and is a starting point for more profound
investigations. This paper identified the current knowledge on avoiding and managing
supply chain risks and disruptions using information technology is insufficient.
Therefore, the authors provided an overview of starting points for future research in this
area. It highlights perspectives and research possibilities for information technology
support in addressing disruption risks for both information and physical supply chain
streams.

The last identified literature review published by Montoya-Torres and Ortiz-Vargas
(2014) examine the relevant literature issuing the impact of collaboration and information
sharing in supply chains. The assessment period for the study was set to the period
between 2000 and 2012. This corresponds to a time horizon of 13 years for the analysis.
At the end, 120 references were selected for further study. These authors identified
information exchange and coordination between supply chains operators are an effective
strategy for increasing the overall performance of a supply chain. Moreover, depending
on the industry, the content of information shared varies. The willingness to share
information depends on the type of relationship that prevails in the supply chain. This
study aims to indicate how information-sharing patterns are adapted to the ways in which
the collaborative relationship is managed.

Characteristics of high reliability organisations provide insights into which aspects
are relevant and where the focus of attention might be in terms of supply chain resilience.
The second and third literature review also provides perspective on identifying elements
that are relevant for supply chain resilience. Addressed here are the specific use of
information technology and the need to share information along the partnerships. The
research gap that appears relates to the practical applicability and feasibility for firms and
collaborations to strengthen their network. In more detail, it is to determine how the
supply chain network structure can be designed/aligned and how diverse firms might
approach it to create a resilient and robust collaborative network. This literature review
responds to this described lack of research.

1.2 Positioning of current literature review

The added value of our study is the structuring of the research field in relation to crisis
and the provision of main finding categories

1 Strategic guidance of collaboration network.

2 Structural and operational management of collaboration.

3 Risk assessment and management in the collaborative network) as well as their
respective sub-topic areas
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1.1 The prioritisation of the core strategic elements and strategy adjustment.
1.2 Defining goals and transforming the strategy into operational measures.
1.3 Cultural development and consolidation.

1.4 The creation and use of know-how capabilities.

1.5 The incentives and (contractual) binding of participants as well as the power
imbalance in the network.

2.1 Trust in the collaboration and its participants.

2.2 Commitment and contribution in the collaboration.

2.3 The deployment of operational resources.

2.4  The exchange of communication and information in the collaboration.
2.5  The implementation and integration of operational systems or processes.
3.1  Risk prevention and risk management measures.

3.2 Knowledge and information about potential risks in the operating business
field.

3.3 The evaluation and assessment as well as the management of known risks)
that ought to be addressed for supply chain network design in order to
increase resilience and robustness.

In addition, the main finding categories and also in detail the sub-topic areas are
discussed in comparison with the information on network extension, firm size and
industry segment derived from the article base in order to generate design approaches for
individual networks. Further in this context we analysed the development of the research
field, the research methods and methodology applied as well as the relation to the
published journals. The considered articles to analyse are 45 papers from a timeslot
between 2007 and 2020.

This review is structured as follows: First, there is a brief discussion of the concept of
collaboration in supply chains during crises. This is followed by the research
methodology used for the search and the framework for analysing and classifying the
contributions. Next, the main findings about the research topic are presented. Afterwards,
the main findings are discussed coherently and the context for designing robust and
resilient supply chains is presented. This serves as a starting point for diverse decision-
making levels in supply chains in terms of operational and strategic alignment of the
supply network. Finally, the linking of research opportunities and the summary are
presented.

2 Theoretical framework for collaboration in times of crises

Forms of supply chain collaborations can range from a simple exchange of information to
integrated firm processes, wherein collaborating firms merge their workflows, align their
targets, and even appear as one unit on the market (Leathard, 2003). Therefore, the next
step involves identifying the criteria for determining possible forms of collaboration.
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2.1 Conceptualising collaboration in supply chains

We define collaboration in supply chains as the establishment and expansion of
relationships between firms that combine shared competencies and processes, in order to
increase the flexibility and agility of participating firms, share risks, and better manage
unforeseen disruptions (Nemeh and Agi, 2019; Yuan et al., 2020). These networks focus
on the idea of community and cohesion, which is reflected in daily workflows and the
long-term shared alignment, as well as in the creation of mechanisms to mitigate negative
impact on the community (Wang and Wei, 2007).

The above-mentioned approach is characterised by the sharing of supply chain assets
for value creation, in order to gain mutual benefits for the participants involved (Nemeh
and Agi, 2019). To achieve defined objectives, which could not be fulfilled
independently, collaborations mostly among legally and economically independent firms
are set up. Such collaborations help to share information and resources as well as to
create knowledge through the transfer of know-how (Prakash and Deshmukh, 2010).
Moreover, coalitions empower firms to face internal and external challenges by
increasing their common competitiveness (Prakash and Deshmukh, 2010).

The definition of collaboration reflects the commonly defined and jointly designed
performance interdependencies. It also denotes the deep interaction and integration
among participants, which are required for the execution of the planned activities.

Figure 1 shows the level of interaction on the vertical axis and the level of integration
on the horizontal axis. We examine the link between both dimensions, to arrive at a
classification of various working relationships. In the left box simple exchange of
interests is indicated, and on the right box, collaborative networks can be seen.

Figure 1 The extent of collaboration
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The level of interaction varies from ‘low’, which can be linked to simple interactions of
data exchange (Wang and Wei, 2007), to ‘high’, which can be associated with intensive
interactions deeply embedded in performance-specific and/or service-related business
activities. Interactions refer to communication or direct involvement with participating
persons within the network or within the commonly used system/process tasks. Here, the
frequency varies from low to high (Yuan et al., 2020). The level of integration varies
from ‘low’, which can be connected to independent and unconnected relationship with no
or hardly any procedural linkages between firms, to ‘high’, linked to combine processes
that are aligned across multiple firms. Integration determines the extent of involvement in
the network; the frequency varies from low to high (Wang and Wei, 2007).

Table 1 Classification of collaborations

Commonly Cross-company
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Therefore, up to a certain point, the work relationship among firms is simply an exchange
of interests, which cannot be referred to as collaboration. When the level of interactions
and integration increases, it is reasonable to consider it as collaboration, because it
involves inter-company activities that become firmly anchored in internal workflows
(Yuan et al., 2020). In the literature, we find various classifications of the ways in which
participants can work together. Relevant examples can be found in the article by Yuan
et al. (2020) or by Gallié¢ and Roux (2010). This literature review focuses on the core
groups mentioned in Figure 1. Their detailed descriptions can be found in Table 1.

In the following section, collaborations are investigated in the context of crises.

2.1.1 Determination of crises in the context of supply chain collaboration

Disruptions in the supply chain vary in their impact. Such disruptions range from a
negligible effect due to a minor, predictable impact on the organisation, to serious and
lasting repercussions that are difficult to identify in advance and affect the supply chain
as a whole. Disruptions also vary in terms of the frequency of occurrence. Disruptions
with a slight impact on the network occur more frequently than those having a major
impact. The task is to identify when disruptions represent crises for the network. For this
purpose, various disruptions have been listed in Table 2, organised according to their
impact and the probability of the network being affected.

Table 2 Different types of disruptions

Different disruption types Detailed description
Level 1 disruptions The level of influence on the network of an event and its impact
(short-term interruptions) on collaboration is rather low and consistently manageable

(Birkie and Trucco, 2020). Up to several partners in the network
are affected, although, with the additional use of resources, it
can be ensured that the objectives are achieved (Revilla and
Saenz, 2017).

Individual situation-dependent The relevant events have a medium to high level of influence on

decision the network. Moreover, the effects are noticeable to most of the
participants. Restrictions in the operative process of
collaboration are revealed during the event, and hence, the
planned approach for the achievement of objectives requires
adaptation (Bealt et al., 2016). Close collaboration and
transparency are required within the network to analyse the
situation inside an appropriate time horizon and to initiate
suitable counter-measures (Revilla and Saenz, 2017).

Level 2 disruptions (crises) These disruptions are caused by crises and affect all participants
in the network. Their effects on collaboration have far-reaching
consequences (Scholten et al., 2019). Not only operational
activities and processes are affected, but also the long-term
planning and strategic direction of the parties in the network
(Revilla and Saenz, 2017). It is essential to prepare the supply
chain for such crises in advance — with special focus on the
network design. Further, the alignment of the supply chain has
to be coordinated, in accordance with the type of collaboration.
(Birkie and Trucco, 2020).

Based on the above-mentioned considerations, we define crises as disruptions with a high
impact on participants in the network and a high probability of being affected. These
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serious effects no longer affect individual participants, but rather the entire network,
which cannot longer operate as usual to carry out its regular activities (Bealt et al., 2016).
The time frame and result of the overall damage cannot be determined during the crises;
it can only be ascertained after the crises have ended (Scholten et al., 2019).

2.1.2 Characterisation of crises

Crises can be characterised based on various attributes. The impact on participants and
the probability of the network being affected are constitutive characteristics, whereas the
unpredictability, ambiguity, time pressure, and obligation to decide, as well as the
existential threat are descriptive attributes of crises (De Sousa Jabbour et al., 2020). The
detailed descriptions of crises can be found in Table 3.

Table 3 Attributes of crises

Attributes of crises Detailed description

Unpredictability Crises are unexpected situations caused by various events inside or
outside the organisation (e.g. Scholten et al., 2019). This forms the
basic framework of organisational expectations, and leads to the design
of a desired order based on future projections (e.g. De Sousa Jabbour
etal., 2020).

Ambiguity In crises, the origins and causal correlations are not clearly identifiable.
Due to the arbitrariness of such events, it is not feasible to predict
crises, and they are only conditionally explainable in retrospect (e.g.
Bealt et al., 2016).

Time pressure and the  Crises occur in a limited time-frame, allowing the affected parties only

obligation to decide a short time to decide and initiate corrective actions. Crises have an
inherent tendency to escalate, thereby shortening the available reaction
time even further (e.g. Bealt et al., 2016).

Existence-threatening  Crises occur unexpectedly. Moreover, they entail far-reaching
development consequences, which threaten the organisation and its network
(e.g. De Sousa Jabbour et al., 2020).

2.1.3 Consequences of crises for supply chain participants

The challenges to be addressed include sudden and irreplaceable supply bottlenecks on
the part of subcontractors, rapidly changing quantities of various products, the lack of
machine capacity to meet the demand for certain products, as well the irregular delivery
of goods (Bealt et al., 2016). Taking an even more careful look at the supply relationship,
it is noticeable that the inter-relationships and structures are only partially
comprehensible. During crises, forecasts end up being less precise, and the continuity and
reliability of data decreases (Scholten et al., 2019). The escalation of the recent
worldwide pandemic has had considerable implications on the international division of
labour. In particular, the supply of foreign advance payments is no longer guaranteed.
The absence of workers and the closure of production facilities have led to production
losses (De Sousa Jabbour et al., 2020). During crises, companies ought to adjust their
business models and rethink global supply chains, in order to reduce dependence on
global production networks (Scholten et al., 2019).
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3 Methodology

In order to address the supposed weaknesses of a narrative review (Tranfield et al., 2003;
Wong et al., 2012), in this paper, a systematic, evidence-based approach was selected.
Following Fink (1998), from a methodological aspect, a literature review is a systematic,
explicit, and reproducible approach to identifying, evaluating, and interpreting the
available documentary evidence. The literature review methodology adopted in this paper
follows a five-stage classification approach according to Wong et al. (2012):

Step 1

Step 2

Formulate the research objective and question: A clear research objective and
question are essential to determine the focus and direction of any research. This
article focuses on the issue of collaboration in supply chains in times of crises,
and identifies main finding categories as well as sub-topic areas for network
designing approaches in order to deal with potential threats to ensure the
resilience and robustness of the collaborative network. This integrative approach
serves as a triggering point for decision-making in the management of a firm,
which adopts a resilient and robust collaboration design and forces the
integration of potential partners. The core objective of this paper is to identify
the basic requirements for collaborations in supply chains during crises referring
to various sizes of firms in the logistics network and their configuration with
respect to the network design. These relate to how the design of supply chain
activities can be adapted, and tactical/operational activities can be aligned, in
order to effectively strengthen the supply network. The research question to be
addressed in this literature review is: What is the current state of academic
research on the impact of crises in supply chains and can basic requirements/key
areas be identified for different firm sizes and network configurations in order to
increase the overall resilience and robustness of supply chain networks?

Locating studies: Two decisions need to be considered in this stage: The search
source used and the search criteria applied. It was decided to use a variety of
databases (Science Direct, Emerald Insight and Web of Science) in order to
locate relevant articles. We used the following configuration and query strings
per database: Science Direct [(Supply Chain OR Supply Chain Management)
AND (Cooperation OR Collaboration) AND (Crisis OR Risk OR Disruption OR
Disaster OR Uncertainty))], Emerald Insight [Abstract: ‘Supply Chain OR
Supply Chain Management” AND (Cooperation OR Collaboration) AND (Crisis
OR Risk OR Disruption OR Disaster OR Uncertainty)] and Web of Science
[Topic: (Supply Chain OR Supply Chain Management) AND all fields:
(Cooperation OR Collaboration) AND all fields: (Crisis OR Risk OR Disruption
OR Disaster OR Uncertainty) — Timespan: All years. Indexes:
SCI-EXPANDED, SSCI, A and HCI, ESCI.]. Moreover, we also examined cited
articles found in the previous literature reviews. We also consulted the
bibliography of relevant articles to further identify pertinent articles. With these
actions we were able to identify additional 74 articles. In a last step we searched
the Social Sciences Citation Index (SSCI) for each article appropriate for
inclusion. A total of 2024 articles were obtained at the first stage of the search
process. After removal of duplicates 1,831 articles left. The exclusion process is
illustrated in Prisma Flowchart mentioned in Figure 2.
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Study selection and evaluation: To select and evaluate studies appropriately, we
followed the Prisma Flowchart guidelines, as shown in Figure 2. The Prisma
Flowchart diagram has four steps: identification, screening, eligibility and
included, and we followed them in the article selection. Within the identification
stage, articles were required to meet the following criteria:

1 Articles had to refer to the research area (supply chain collaboration in
times of crisis). The relevance of content was ensured by selecting articles
containing at least one search attribute in their title or abstract.

2 Only articles written in the English language were considered.

3 Articles needed to be published in peer-reviewed journals or conference
proceedings.

The screening stage contains a check of the abstracts of remaining articles, in
order to eliminate articles unrelated to the research interest. Exclusion criteria at
this stage are:

1 Type of publication (document type, experimental protocol, editorial
material and proceeding paper is not included).

2 Missing link to define the research field (article objective mismatch and no
supply chain collaboration and/or crisis relation).

3 Research field in article (non-business focus as clinical, biological,
psychological relation).

4 Research focus of article (non-business focus as humanitarian supply
chains).

The eligibility stage refers to articles that are potentially included in the
literature review. The complete body of the article was reviewed to determine
whether it should be included or excluded from the literature review. Further,
exclusion criteria in this section included:

1 Methodological approach, which did not allow us to derive results (only
empirical articles were considered here).

2 Only descriptive (theoretical) articles.
Inconsistency in mentioned data sets.

4  Data interest and availability (i.e., article lacking sufficient information
linked to our research area or no comparable outcome measures).

In the last stage, articles included in the literature review were mentioned. By
following the above-described steps, 45 articles were selected for further
investigation.

Analysis and synthesis: In this step, the shortlisted research articles were
analysed in more detail to examine how the research has evolved over the time
horizon. All included articles were analysed with regard to the applied sample
data, year of publication, journal published, research questions, research
objectives, scientific approach (methodology), and summarised findings. The
articles were further analysed via citation network analysis, performed using
CitNetExplorer version 1.0.0. This software helps visualise the connections
among the existing literature and thus allows detecting possible core
publications within the network.
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Step 5 Reporting and usage of results: This literature review is the first formal
presentation of the results to the scientific audience. In the following sections of
this document, these results will be provided and suggestions for continued
research have been formulated.

Figure 2 Illustration of prisma flowchart (see online version for colours)
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4 Findings

In this section, we present findings related to citations, research field, methods, and
sample data.

4.1 Citation network analysis and the development of the research field

We first present the results of the citation network analysis, shown in Figure 3. At the
centre of the citation network, various clusters can be seen, which have developed over
time. These relationships are very profound in some cases, and central publications are
identifiable. These articles linked among each other compose the core literature in this
research field. On the right side, individual articles are plotted, which do not have any
connection to other articles. On the left side, single articles are represented with a few

connections.
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The aim is to link identified publications, over time, to major crises with global impact
(chronologically numbered and displayed in boxes with orange borders within Figure 3)
in order to describe the development of the research field.

1 Between 2007 and 2008, the research field developed. At this time, a financial crisis
occurred, globally impacting the financial sector and beyond.

2 There was a larger accumulation of articles published between 2014 and 2015.
During this period, the sovereign debt crisis in Europe, which affected Greece in
particular, the Russian economic crisis, and the subsequent annexation of Crimea by
Russia may be mentioned.

3 Finally, there is also an excessive number of articles published between 2019 and
2020, which may be attributed to the COVID-19 pandemic. Colour coding has been
applied to distinguish the derived main finding categories, which are described in
greater detail in this section.

In addition, we analysed the number of articles by year of publication. For statistical
analysis, a total of three five-year clusters were formed, and the 45 articles were
classified in terms of publication date. The first cluster (2006-2010) includes six articles
(13%), the second cluster (2011-2015) contains 16 articles (36%) and the third cluster
(2016-2020) includes 23 articles (51%). The second and third cluster cover 39 articles
(87%); these articles were published during the last ten years, with a majority being
published during the last five years.

The next step in the evaluation of the development of the research field was to
examine the relationship between the citation network and the derived main finding
categories. Three different colours were used to indicate the distribution of the citation
network. Green represents literature that has been linked to the first main finding
category (strategic guidance of collaboration network). Blue is associated with the second
main finding category (structural and operational management of collaboration), and
purple reflects the literature that can be allocated to the third main finding category (risk
assessment and management in the collaborative network). The three main categories are
consistently distributed differently, in terms of the frequency of the citations.
Nevertheless, in the central area of the citation analysis, all three main finding categories
are represented.

4.2 Investigated research methods and methodology applied

Our study found that the following five research methods were the most prevalent among
the 45 identified articles: interviews/surveys, case studies, experiments, observational
trials, and ethnography. The category of interviews/surveys included 15 articles (33%).
About 13 articles (29%) adopted the research method of case studies. Seven articles
(16%) were linked with category of experiments. The research method of observational
trials was employed in five articles (11%). Finally, five articles (11%) used ethnography.
The three most frequently used methods (interviews/surveys, case studies and
experiments) are reflected in 35 articles (78%). This implies that almost every fourth
article out of five uses one of these methods to investigate this research topic.

The research methodology used, classified into qualitative and quantitative
approaches (mentioned in the Appendix), is equally distributed across the board. Of the
45 articles selected, 23 articles (51%) employed quantitative analysis, whereas 22 articles
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(49%) used qualitative analysis. A step further in the analysis, in comparison with the
main finding categories, reveals quite a different picture. The main finding category one
show that six articles (32%) was investigated using a qualitative approach and 13 articles
(68%) were examined using a quantitative approach. The strategic section in supply
chains therefore tend to be investigated more likely with quantitative approaches. In the
second main finding category, 11 articles (65%) are qualitatively and six articles (35%)
are quantitatively analysed. In the operational environment qualitative approaches are the
main used techniques. In the third main finding category five articles (56%) are
qualitatively and four articles (44%) are quantitative analysed. The area of risk and risk
management in supply chains is therefore examined in more or less equal measure in
terms of both qualitative and quantitative aspects.

The qualitative and quantitative methodology approach is equally distributed with
respect to the publication period. No concentration in a particular time cluster can be
identified.

4.3 Analysis of publishing journals involved

The next step involved the linking of the selected 45 articles to the top five journals
wherein they were published. Thirteen articles (29%) were published in Supply Chain
Management: An International Journal. The International Journal of Physical
Distribution & Logistics Management featured six articles (13%), the International
Journal of Production Economics printed four articles (9%), and the International
Journal of Operations & Production Management and Journal of Operations
Management published three articles (7%) each. The remaining 16 articles (35%) were
published in single individual journals.

The three most frequently identified journals cover 23 articles (51%), which equal
more than half of the total identified articles. Referring to the journal Supply Chain
Management: An International Journal, articles published here mainly covered a time
period between second and third clusters (2011-2015; 2016-2020). Six articles were
examined for each cluster. The research field is continuously and evenly intensively
studied. The published articles are equally distributed over the publication period within
the clusters. In the journal International Journal of Physical Distribution & Logistics
Management, three of six articles were published in the first cluster (2006-2010). The
last article was published in 2017. The publication interest is observed rather in the
emergence of the research field and less in the temporally younger development area. The
International Journal of Production Economics published three of four articles in the
period of the second cluster. The fourth article was published in 2020. This journal tends
to address the research field at an already developed stage and the interest in publishing
remains until today.

A closer look at the publications in the top three journals reveals that Supply Chain
Management: An International Journal mainly publishes qualitative analysed articles 10
of 13 (77%). Seven out of 13 articles (54%) use the research method case study and four
out of 13 articles (31%) use interviews/surveys. The remaining two articles are equally
distributed along the remaining research methods. The International Journal of Physical
Distribution and Logistics Management published five out of six qualitative articles
(83%). The five clustered research methods are distributed equally. Similarly, in the
International Journal of Production Economics, all four articles were analysed
qualitatively and the used research methods are distributed equally.
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If we compare the journals with the main finding categories, we find that the journal
Supply Chain Management: An International Journal is almost equally distributed in the
three main finding categories. Five articles (38%) can be assigned to main finding
category one (strategic guidance of collaboration network), another five articles (38%) to
main finding category two (structure and operational management of collaboration) and
three articles (23%) to main finding category three (risk assessment and management in
the collaborative network). With reference to the journal International Journal of
Physical Distribution & Logistics Management, five articles (83%) were examined in the
first main finding category and a further article (17%) in the second main finding
category. It can be noted that the journal mainly covers strategic aspects and publishes
less in the direction of operational guidance of the supply chain and risk management.
The International Journal of Production Economics published two articles (50%) in each
of the first and second main finding category. Strategic and operational aspects are
published here in equal measure; it seems that risk and its management are not the
primary topics for this journal related to the research discipline.

4.4 Derivation of key results and formation of main finding categories

This paragraph contains the analysing of findings from the 45 articles. First, the findings
were read in their entirety, so that the range of diverse results could be clarified and
classified. Second, the core findings of each research study were combined to form a
statement. Subsequently, the overall statements were combined into homogenous
clusters. These sub-topic areas (clusters of homogeneous groups) then formed the main
finding category. The overall statements related to the sub-topic areas contain a running
number at the beginning, which indicates a reference to the respective article.

An overview of the articles can be found in the Appendix. Each overall statement was
assigned to one or two different sub-topic areas, which were then designated to the
respective main finding category. Multiple connections among the overall statements for
the articles were established only within the respective main finding category and not
across the main finding categories. Each published article is therefore assigned to exactly
one main finding category, and there are 45 mentions in total within the three main
finding categories. This amount also equals the identified article basis.

The three main finding categories are as follows:

1 Strategic guidance of collaboration network: This category covers internal and
external focus areas such as the strategic focus and derivation of operational
measures, culture, the processing of know-how, and the incentivisation of all
participants in the network.

2 Structural and operational management of collaboration.: Here operational focus
areas such as trust, cohesion or commitment, the efficient use of existing resources,
and the systematic exchange of data as well as the implementation and integration of
operational systems are included.

3 Risk assessment and management in the collaborative network: This category covers
topics related to risk identification, classification, and categorisation, and the
derivation of suitable measures to maintain the network.

The main finding categories including the sub-topic areas, which contain the relevant
article findings, are presented in Table 4.
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About 19 articles (42%) were assigned to main finding category one (strategic guidance
of collaboration network) and 25 overall statements were linked across five
sub-topic areas. 17 articles (38%) were designated to main finding category two
(structural and operational management of collaboration) and here 27 overall statements
were connected across five sub-topic areas. The third main finding category (risk
assessment and management in the collaborative network) includes the remaining nine
articles (20%) and 13 overall statements were connected across three sub-topic areas.

4.5 Examination of sample data in relation to network/firm insights

In this paragraph, the used data samples in the articles were investigated. The derived
basic data set can be found in the Appendix. A special interest was shown in investigating
the following topics: network extension of collaboration (global versus local), the firm
size of network participants [large (>500 employees) versus small- and medium-sized
enterprises (SMEs)] and the industry segment.

The analysis linked to the network extension and comparison among global and local
operating networks shows that, 24 articles (53%) are assigned to global orientation, 16
articles (36%) are assigned to local orientation, and five articles (11%) deliver no specific
information. The investigation linked to the firm size of participants showed that, 34 of
the 45 articles (76%) examined large enterprises, six articles (13%) examined small to
medium-sized enterprises, while no information was available for the remaining five
articles (11%). In the next step, the examination of the industry segment took place.
This segment was categorised into the following clusters: 1. commerce/trading,
2. manufacturing of goods, 3. media, 4. healthcare, 5. service operations, and 6. finance
obligations. In case multiple industries are mentioned within the articles, they have been
assigned to 7. multiple industries mentioned. If no detailed information is available, the
articles were assigned to 8. no specific information. The results from the defined clusters
are chronologically explained below. The cluster with the particularly maximum number
of results can be linked to service operations with 12 articles (27%). Ten articles (22%)
are linked to the cluster manufacturing of goods. The cluster commerce/trading contains
five articles (11%), whereas one article each (2%) was assigned to the cluster’s media,
healthcare and finance obligations. The cluster multiple industries include 12 out of 45
articles (27%). The remaining cluster with no specific information includes three articles
(7%). Both clusters seven and eight could not be considered further in the evaluation.

No area of concentration was found with respect to the research theories employed.
For example, the agency theory and the resource dependence theory were used in three
articles each, whereas the contingency theory and the graph theory were used in two
articles each. In 20 articles, no research theory was applied or clearly specified. However,
it is evident that multiple diverse supply chain theories are being applied. With regard to
the business focus, no further analysis can be performed as well, as the results are too
diverse. Different sectors have been addressed throughout the analysed articles.

5 Discussion

In this section of the literature review, we deeper examine and connect the gained
knowledge of the previous mentioned findings related to the development of the research
area, the research methods and methodology applied, the relation of the articles to the
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publishing journals as well as the classification of the main finding categories and their
sub-topic areas. Furthermore, we link the extracted information from the databases used
in the articles, so that overall statements on the network extension, the firm size, and the
underlying industry segment were possible. This coherent knowledge can then be used to
determine framework conditions for the network alignment and the holistic design of the
collaboration in order to strengthen the supply network in terms of resilience and
robustness.

5.1 Research implications

5.1.1 Research field development

Various authors have independently addressed the derived main finding categories,
connected them to each other, and discussed the issue of crises in supply chain
collaboration. Major crises, such as those described in the above section, repeatedly
trigger this research field, and stimulate the interest of the research community to provide
scientific contributions. Our study reveals that the researched area is still evolving. In
fact, the topic is being researched more frequently in recent times, as several industries
are facing crises (Campbell, 2020; Da Silva Poberschnigg et al., 2020).

5.1.2 Research methods and methodology applied

The identification of the main research methods indicates the process of knowledge
creation within this research discipline. The methods used have been clearly stated and
rated — this may be considered as a reference for researchers providing future studies in
this specific area. There is no indication of preference in the choice of methodological
approach (qualitative vs. quantitative) for investigating a related research issue.
Depending on what specific collaboration network area is being studied (strategic,
operational, or in terms of risk management), the methodological approach used will be
chosen afterwards accordingly.

5.1.3 Articles and their journals reference

The top three journals can be considered as a central point of reference for the study and
for publication of this research discipline. Moreover, the focus within the top journals in
terms of the research method and methodology used was described. It is noticeable that
the publications are predominantly qualitative investigated. However, the identified
articles are equally distributed in terms of the research methodology used. This can be
due to the fact that the journals mainly publish or prioritise descriptive papers on this
research area and quantitative articles are published elsewhere in other journals with
respective focus. The applied research methods are equally distributed, except for the top
journal (Supply Chain Management: An International Journal), which mainly uses case
studies and interviews/surveys to create research content. The International Journal of
Physical Distribution & Logistics Management, in particular, addressed the research issue
at an early stage - already at its inception. The two other journals, however, recognised
the publication interest later and exploited its potential accordingly. For all journals, the
research interest remains until today. This serves, primarily, as a point of reference for
future literature reviews, in order to consolidate created knowledge in a structured
approach. The strategic and operational aspects related to supply chain collaboration
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during times of crisis is equally addressed in the top journals. Risk and risk management
is rather neglected.

5.1.4 Main finding category and the linked sub-topic areas

The following paragraphs examine the main finding categories and the linked sub-topic
areas, which are intended to serve as a starting point for the design of resilient and robust
supply networks. The first step involves the consideration of the main finding categories
as well as all their sub-topic areas, and in the subsequent step, the most important
findings are elaborated and mentioned as a focus point for network design.

Strategic guidance of collaboration network

The sub-topic area 1.1 (the prioritisation of the core strategic elements and strategy
adjustment) represents the room for initiatives for the strategic orientation of business.
The strategic target definition should be comprehensive, so that all participating
organisations are involved in the formulation of the overall strategic path (Scholten et al.,
2014). The sub-topic area 1.2 (defining goals and transforming the strategy into
operational measures) addresses the issue of derivation of the strategic path in operational
actions. Holistic actions need to be defined, as this promotes the achievement of the
strategically defined goals. The effectiveness of the defined actions is to be reviewed
continuously. These derived actions are tied to key performance indicators, and hence, if
necessary, corrective actions need to be initiated (Bealt et al., 2016). The sub-topic area
1.3 (cultural development and consolidation) is linked to open communication and
uncomplicated collaboration across organisational boundaries. A jointly developed,
shared culture with values and attitudes needs to be established (Camarinha-Matos et al.,
2008). The sub-topic area 1.4 (the creation and use of know-how capabilities) reflects the
need for creating sustainable knowledge for the organisation, and embedding this
knowledge within the supply chain. The knowledge created should be stored on suitable
knowledge management platforms and be made available across all participants in the
collaboration. Moreover, it refers to investing in human capital and creating a supportive
learning environment (Da Silva Poberschnigg et al., 2020). The remaining sub-topic area
1.5 (the incentives and (contractual) binding of participants as well as the power
imbalance in the network) suggests that an honest relationship and mutual respect enable
collaboration on an equal basis. In particular, the power imbalance between buyer and
supplier or the imbalance experienced among smaller and larger participants in the
collaboration needs to be resolved, wherever feasible. Risks, losses, as also gains from
the collaborative effort require adequate and fair sharing (Kilubi and Rogers, 2018).

Structural and operational management of collaboration

The results from the sub-topic area 2.1 (trust in the collaboration and its participants)
reflect the need for fundamental trust and reliability among the participants. Trust and
reliability can be seen as key factors in enabling common business activities. Mutual trust
and reliability strengthen the relationship and enable deeper synergies among
collaborating firms (Kumar et al., 2017). The sub-topic area 2.2 (commitment and
contribution in the collaboration) indicates the demand for the operational execution of
the actions and processes within the network. Each partner is appropriately committed
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and accordingly contributes their value to the collaboration. Participation and
involvement are important factors in organisational collaboration (Klassen and Vereecke,
2012). The sub-topic area 2.3 (the deployment of operational resources) highlighted that,
shared resources within the network promote flexibility and improve responsiveness
under various challenging conditions. Furthermore, pooling resources and providing
technology across organisational boundaries promotes end-to-end utilisation and
enhances operational performance. The network is less affected by fluctuations in
demand (Finsterwalder and Kuppelwieser, 2020). The sub-topic area 2.4 (the exchange of
communication and information in the collaboration) refers to the need for willingly
sharing the required information, if there is a demand. Moreover, it includes exposure to
detailed knowledge, which is required for daily collaborative routines. An intact
communication behaviour creates efficiency in continuous alignment and reduces
additional coordinative efforts (Levalle and Nof, 2015). The remaining sub-topic area 2.5
(The implementation and integration of operational systems or processes) identifies the
demand for adaptable and compatible operating processes, when it comes to
implementing network-wide actions. Harmonised systems, which are able to be deployed
across organisational boundaries, are gaining ground and creating a more robust
architecture (Camarinha-Matos et al., 2008).

Risk assessment and management in the collaborative network

The sub-topic area 3.1 (risk prevention and risk management measures) indicates the
demand for appropriate preparations and adequate responses to risk situations. In
addition, dealing with future network-related scenarios and evaluating the volatility of
collaboration are mentioned (Christopher and Holweg, 2017; Sawyerr and Harrison,
2019). The sub-topic area 3.2 (knowledge and information about potential risks in the
operating business field) reflects the need to recognise emerging crisis at an early point in
time, and subsequently classify them appropriately. The willingness to share risk-relevant
information and to operate in a harmonised manner is seen as particularly relevant in this
context (Fischer-Preller et al., 2020). The last sub-topic area 3.3 (the evaluation and
assessment as well as the management of known risks) demonstrates the need for
developing a common and deeper understanding of crisis patterns, in order to describe the
situation within the network more appropriately. This, in return, enables suitable
responses to be defined jointly. The evaluation of these activities at the end serves as
learning for future crisis and their management (Skipper and Hanna, 2009; Li et al.,
2015).

The first two main finding categories focus on topics linked to the design and
adjustment of collaborative networks, and these receive the overwhelming majority of
attention. In the first main category, the focus needs to be on the core topics on the
strategic orientation and alignment of collaboration (Scholten et al., 2014), as shown by
the sub-topic areas and the corresponding statements derived from the article findings.
Equally important is knowledge management and the creation of know-how in
collaboration. The generation of know-how and its broad distribution in the supply chain
supports crisis management (Da Silva Poberschnigg et al., 2020). In the second main
category, the emphasis is on participation and involvement of participants in
collaborative network. It is important to create an environment that is conducive to the
voluntary participation of participants (Klassen and Vereecke, 2012). Nevertheless, the
third category is not negligible, as it contains one-fifth of the total number of articles.
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Therefore, it can be argued that the third category is equally important in terms of the
design and adjustment of the collaborative network, but is more focused on the
framework conditions in the network’s design. The focus is primarily on the detection of
risks. The ability to recognise risks early as possible and the adequate responsiveness of
the entire network are the vital factors to prevent holistic damage to the network
(Fischer-PreBler et al., 2020). After a crisis has been successfully averted or contained, it
is important to retrospectively evaluate the activities taken. This creates knowledge about
the effectiveness of the measures and also provides information on improved procedures
for future incidents (Skipper and Hanna, 2009; Li et al., 2015).

5.1.5 Sample data of networks/firms and their connection to main finding
categories

In this step, the results from the network extension of collaboration, the firm size of
network participants and the industry segment were linked across the main finding
categories and also within the sub-topic areas, in order to get deeper insights into
economic relationship.

The main finding category one (strategic guidance of collaboration network) is more
often linked to globally-oriented networks than to local ones. Global networks are
required to operate more closely together on a long-term scale, to compensate for
coordination effort and communication barriers resulting from cultural and geographical
distance (Kilubi and Rogers, 2018). Therefore, the alignment of the strategic framework
across globally settled firms needs more focus than locally designed networks (Scholten
et al., 2014). The main finding category two (structural and operational management of
collaboration) is equally linked to both network extensions. Therefore, this is equally
important for both local and global networks. The operational and tactical organisation of
workflow content and processes is a key concern for any network, regardless of its
extension. This is a basic prerequisite for successful economic activity (Camarinha-Matos
et al., 2008). The main finding category three (risk assessment and management in the
collaborative network) is more often linked to globally oriented and connected networks
than to local ones. Globally-oriented networks are more susceptible to disruptions
because communication paths are extended, and it is more difficult to implement
short-term harmonised responses (Sawyerr and Harrison, 2019). In addition, the tendency
towards higher delivery times within global networks deserves to be mentioned as well.
The overall recovery process is slower due to the additional cross-country influencing
factors. Therefore, international influence is a critical key factor in strengthening the
resilience and robustness of global networks (Campbell, 2020). In more detail, globally
operating networks have been particularly often-researched in the sub-topic area “The
prioritisation of the core strategic elements and strategy adjustment”, “The creation and
use of know-how capabilities” and “Risk prevention and risk management measures”.
For globally aligned supply chains, these are the three most relevant aspects in terms of
the alignment of the collaborative network. Addressing these topics will help build a
more resilient and robust ecosystem. Locally-oriented networks have been particularly
often researched in the sub-topic area “Commitment and contribution in the
collaboration”. For local supply chains, the involvement of individual participants and
their participation in the network are of key relevance. This might be the appropriate
basis to ensure a crisis-resistant collaboration.
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The majority of the firms in the articles can be linked to large-sized networks. All
three main finding categories show a tendency to be more important for large firms than
for small and medium-sized enterprises. Large enterprises have been particularly often
researched in the sub-topic areas “Commitment and contribution in the collaboration”,
“The prioritization of the core strategic elements and strategy adjustment”, “The creation
and use of know-how capabilities”, and “Risk prevention and risk management
measures.” The results within the sub-topic areas are similar to those of globally-oriented
networks. The most important points include operational/tactical compliance and
alignment, derivation and implementation of a common strategy, knowledge creation and
distribution in the network, as well as risk prevention and management. For small and
medium- sized firms, no outstanding value could be found in the allocations; it is equally
distributed across the sub-topic areas.

For the industry cluster service operations, the second main finding category and
more specific the sub-topic areas “Commitment and contribution in the collaboration”
and “The exchange of communication and information in the collaboration” are
particularly often researched. Key issues include the willingness of an organisation to
engage in collaboration and the readiness to share information along the supply network
(Klassen and Vereecke, 2012; Fischer-PreBler et al., 2020). For the industry cluster
manufacturing of goods, the second main finding category and more specific the
sub-topic areas “Commitment and contribution in the collaboration” and “The
implementation and integration of operational systems or processes” are often researched.
The willingness of an organisation to engage in collaboration as well as the
implementation and integration of operational systems are equally relevant. The second
point, in particular, poses a special challenge for manufacturing firms. On the one hand, it
is necessary to produce cost-effective and efficient, and on the other hand, it is vital to
respond fully flexibly to diverse customer needs. This area of conflict is increasingly
moving into the focus of manufacturing networks (Klassen and Vereecke, 2012;
Camarinha-Matos et al., 2008). For the industry cluster commerce/trading, the second
main finding category and more specific the sub-topic areas “Trust in the collaboration
and its participants” and “Commitment and contribution in the collaboration” are more
frequently examined. Specifically, it is about trust in the collaboration and between the
professionals in the network as well as the willingness of an organisation to participate in
the supply network so that a properly operating partnership will be achieved (Kumar
et al., 2017; Klassen and Vereecke, 2012). In the top three linked industry clusters the
sub-topic area “Commitment and contribution in the collaboration” is mentioned.
Therefore, this can be seen as a vital, industry-independent factor for success along the
collaborative network in times of crisis. The clusters “media, health care and finance
obligations” contain, in each case, one assigned article; therefore, no further valid
derivation of results is feasible.

5.2  Future research avenues

Table 5 presents opportunities across various research areas and topics connected to our
subject of study. The left side indicating major areas of interest and the right side contains
detailed descriptions of the opportunities identified.
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Table 5 Future research agenda
Research area and topic Detailed description
Supply chain collaboration: 1 Define requirements for layout and application or
Initialisation implementation in the conception of the network
2 Investigate how the partner selection, classification and
integration process can be redesigned in order to fit the
requirements in volatile environment
3 Identify specific features in volatile circumstances that
imply one of the two types of collaboration
Supply chain collaboration: 1 Specify the downstream coordination tasks and harmonise

Operative management with regard to the information to be distributed

2 Define the required resources for operative network
alignment

3 Set up the operational key figures, which can be used to
manage and monitor partners in terms of their performance

Supply chain collaboration: 1 Definition of risk indicators for early identification of

Risk management upcoming risks for the logistic network

2 Define appropriate measures to mitigate the impact on the
logistics network

Supply chain collaboration: 1 Setup guidelines to evaluate the work relationship; create

Termination of collaboration continuous learning and future avoidance of failures

2 Deep integrated firms are tightly connected in terms of work
processes; therefore, define a separation approach

5.3 Conclusions

The crisis resistance of collaborative supply networks can be improved with various
activities. These activities differ depending on the extension of the network, the size of
the firms involved and the underlying industry segment. This literature review presented
key areas for decision-makers to focus in terms of design adjustment of the supply
network in order to increase its resilience and robustness linked to the networks internal
and external environment.

We were able to determine that global crisis events triggering this research area and
stimulate the interest of the research community to provide scientific contributions.
Nevertheless, the existing literature reveal, that the majority of the research discipline is
not yet been reached. The development of the research field is ongoing and deeper
knowledge is required to deliver progress (Campbell, 2020; Da Silva Poberschnigg et al.,
2020).

The fundamental characteristics of the research field were analysed and structured
correspondingly. Consequently, the first part of the defined research objective and
question was successfully completed.

The data derived from the identified articles in terms of network extension, firm size,
and industry segment, in combination with the result of the coherent examination of the
main finding categories as well as the sub-topic areas, provide the action framework for
the holistic design and alignment for various supply networks to create a robust and
resilient collaborative environment. The combined and derived elements are to be
considered in advance when initialising collaboration, and they can be used to rate and
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select potential collaborators in terms of value fit with the focus firm. If the network
already exists, these core areas serve as guiding approaches to align the existing
structures. The main finding categories derived are higher-level guiding approaches,
which need to be further specified depending on collaboration and the underlying
economic environment. The sub-topic areas and the related information linked to the
network extension, the firm size, as well as the industry segment provide knowledge
about the specific scope of the central topics in supply chain configurations. Specific
subjects can be examined in detail, to identify potential fields of development within the
network, in order to build a resilient and robust supply network. Alignment with these
basic elements, therefore, is key to successfully determining the long-term perspectives
for collaborative programs.

With reference to the second part of the research objective and question, it was
possible to define the basic requirements for network design in collaborative interactions
during crisis.
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Additional data extracted linked to the 45 identified published articles

The 45 selected articles with their theories applied, network extension, firm size, industry

segment and business focus are presented in Table 7.

Additional data extraction of 45 identified published articles
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Additional data extraction of 45 identified published articles (continued)

Table 7
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Additional data extraction of 45 identified published articles (continued)

Table 7
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Evaluation of article count in sub-topic areas

In Table 8, the article assignment within sub-topic areas can be found. On the left side the
main finding categories are reflected; in the middle the 45 articles are assigned to the
sub-topic areas; and on the right side, the count alongside the sub-topic areas can be
found. The numbers in bold represent articles with linked results in two sub-topic areas.

Table 8 Overview of article count in sub-topic areas
Main finding categories Articles connected in sub-topic area Total count
1 Strategic guidance of 1.1(2,4,7,8, 24,27, 31, 38) 1.1 (8)
collaboration network 12(2,4,9,27) 12 (4)
1.3 (16, 28, 37) 1.3(3)
1.4 (8,9, 10, 13, 18, 21, 34,37) 1.4 ()
1.5 (32, 36) 1.5 (2) > Articles total: 19
2 Structural and 2.1 (11, 12, 25, 26, 30, 45) 2.1(6)
operational 2.2 (3, 6,25, 26, 33, 35, 40, 42, 45) 22(9)
management of
collaboration 2.3(17, 29, 30) 2303
2.4(6,11,12,17, 20) 2.4(5)
2.5(3,39,42,44) 2.5 (4) > Articles total: 17
3 Risk assessment and 3.1(1,5,14, 15, 22, 23, 41, 43) 3.1(8)
management in the 3.2 (14,15, 43) 32(3)

collaborative network )
3.3(5,19) 3.3 (2) > Articles total: 9
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Evaluation of data sample from 45 articles

In Table 9, the ongoing analysis of data sample linked to the 45 articles takes place. Data
linked to network extension, firm size and industry segment were extracted and assigned
to the sub-topic areas. The numbers in bold represent articles with linked results in two

sub-topic areas.

Table 9

Overview of extracted results from 45 articles
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Overview of extracted results from 45 articles (continued)

Table 9
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