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Abstract: Resilience and sustainability are nowadays essential parts for
supply chains. To achieve both of them strategies have to be implemented
within the supply chain. What barriers are impeding for one of the concepts
when implementing the other and what strategies have a negative impact for
both of them needs to be clarified. With help of a systematic literature review
existing barriers are identified. Important managerial and practical insights are
obtained from the results.
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Introduction

Ongoing globalization and the associated opening of international
trade are leading to more interconnected and complex supply chains and
greater vulnerability to risks and disruptions [1]. In order to respond to and
recover from these risks and resulting disruptions as quickly as possible by
maintaining operations, supply chains must have sufficient resilience [2].
Another key factor for supply chains, especially due to global changes, is
sustainability and its three dimensions, which have received increased
attention in recent years [3].

A supply chain management, which on the one hand is supported by a
risk management that implements appropriate technical, personnel and
organizational strategies for both ordinary and extraordinary risks or
disruptive events [4], [5] and on the other hand by a sustainability
management “integrating profit, people and the planet into the culture,
strategy, and operations of companies.” [6], is intended to help make the
supply chain more resilient and sustainable.

Resilience can be understood as “the capability of supply chains to
respond quickly to unexpected events so as to restore operations to the
previous performance level or even to a new and better one.” [7] For [8],
the competitive character must also be considered since resilience is
additionally understood as the ““[...] ability of some supply chains to recover
[...] more effectively than others”.

Sustainability is understood as ‘“sustainable development [...] that
meets the needs of the present without risking that future generations will
not be able to meet their own needs” [9]. Due to the interdisciplinary nature
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of the sustainability concept, the three dimensions of sustainability,
ecology, economy as well as social — also called Triple Bottom Line (TBL)
— are to be developed equally [10].

[11] shows that there are three different possible relationships between
the two concepts. The first relationship assumes that resilience is considered
a component of sustainability. Here, the pursuit of sustainability is seen as
the primary goal, with resilience being considered an essential component
to achieving this goal. The second relationship assumes that sustainability
is considered a component of resilience. In this approach, the resilience of
the system or supply chain is sought as the final goal, with the process of
achieving sustainability as a way to accomplish this [11], [12]. Here, it is
assumed that improving systemic sustainability will lead to resilience
improvements within the supply chain. The third option considers
sustainability and resilience to be independent of each other. Neither
sustainability contributes to resilience nor resilience contributes to
sustainability [11].

Which barriers result from the implementation of one of the two
concepts for the respective other and which barriers exist for both concepts
at the same time will be shown in the next chapters. To this end, we will
first provide an overview of the methodological approach and afterwards
present the results of the study and the conclusions to be derived from them.

Research methodology

To fill the research gap, a systematic literature review was conducted.
This was done on the basis of the process proposed by [14].

Previous research in the implementation of resilience and
sustainability strategies and what the risks and barriers are were conducted
separately for resilience strategies on the one hand and sustainability
strategies on the other. Literature reviews regarding resilience barriers have
been conducted by [7] and [15], among others, and regarding
implementation barriers of sustainability strategies by [16], [17] and [18]
among others. The third of the bilateral relationship options identified by
[11], that of mutual independence, was disregarded here as it is
predominantly applied in the civil infrastructure sector [19].

To identify suitable literature, appropriate search terms and their
combination were used to search the databases, Mendeley and Emerald
(Table 1).
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Table 1. Databases and search terms

Database Search terms

resil* AND sustain* AND supply chain

resil* AND green* AND supply chain

Mendeley & Emerald
resil* AND closed loop AND supply chain

resil* AND nachhaltig* AND supply chain

The initial search was conducted using the title, abstract, and keywords
of the articles. The following criteria were included (Table 2).

Table 2. Criteria of the systematic literature research

Criteria Description
Timeframe 2003 — 2022-Q1
Language English AND German
Content Physical Supply Chains
Closed-loop supply chain. Based on its inherent
Specifics structure, this focuses on sustainability and is
particularly suitable for the research question.

A funnel analysis was then performed to identify 32 sources suitable
for analysis (see fig. 1).
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Figure 1. Overview over the literature review process

The barriers that were identified and elaborated as a result of the
systematic literature review are shown below.
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Results

In the course of the systematic literature analysis, 41 barriers were
recorded and identified. The barriers were assigned as the main
categorization on the laid focus of the strategy. In addition, the barriers
within the selected strategies were assigned to the three main origins: SC
Structure, SC Stakeholders, as well as SC Environment.

By implementing resilience-oriented strategies, eight problems arise
for the introduction of sustainability-oriented measures. The strategies aim
at a structurally more resilient design of the supply chain, which contradicts
the efficiency-oriented sustainability principles by e.g., multiple sourcing
or the build-up of storage capacities. Furthermore, certain behavioral
patterns of SC actors involved lead to problems, e.g., when management
prefers resilience to sustainability of the supply chain.

On the other hand, eight barriers to resilience actions are caused by the
pursuit of sustainability along the supply chain. Increasing efficiency and
considering sustainable performance along the entire supply chain reduces
redundancy and flexibility. In addition, systemic resilience is deteriorated
by new sustainable guidelines and standards.

Similarly, 25 barriers to resilience and/or sustainability measures have
been identified. Decision makers have to define which strategies they will
follow or accept along the supply chain, especially in the design of the
supply chain, since, for example, advantages or disadvantages for the two
concepts have to be considered when selecting the location of SC units. It
must also be decided which role will be taken in the age of digitalization,
as this will provide additional transparency. Furthermore, environment-
related factors such as international regulations or labor market conditions
influence the traceability of the two concepts. The most serious problem
area, however, lies with the SC stakeholders, as their opinions and actions
can cause far-reaching consequences for the supply chain and strategy
implementation, whether through a lack of qualifications and the resulting
misjudgments or through resentment toward certain issues.

Tables 3-5 below provides an overview and the trade-off areas of the
barriers identified.
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Table 3. Barriers through focus strategy resilience

Trade off area
Prevalent Barrier /
Strategy: Activity Source
Resilience Ecol. Econ. Soc. Res.
Origin of - [12],
barrier / ((j)e\geizgr]-r:eallent X X X [21],
restrictive [22]
activity: Global supplier / [12]
Structure process X [22]‘
distribution
Closure of non-
essential X [21]
business units
Transport
flexibility X [23]
rI13|ﬁ_‘erent time X X X [24]
orizons
Environment | Pricing pressure X X [25]
Stakeholder | Internal strategy X [26]
hierarchy
Missing
management
o | x| e
sustainability
benefits
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Table 4. Barriers through focus strategy sustainability

Trade off area

Prevalent Barrier /
Strategy: Activity Source
Resilience Ecol. Econ. Soc. Res.
Origin of Code of [21]
barrier / Conduct / Green [25]’
restrictive Contracts / Lack X [28]'
activity: of supplier [29]’
Structure flexibility
Local supplier x [22],
distribution [30]
Resource
efficiency / X [[%21]]
optimization
Waste
minimization X [31]
Excessive cost
efficiency X [29]
Environment | Introduction of
environmental X [23]
standards
Stakeholder Environmental
protection X [32]
guidelines
Long-term x [29]

partnerships
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Table 5. Barriers for focus strategy resilience and sustainability

Prevalent
strategy:
Resilience &
Sustainability

Barrier /
Activity

Trade off area

Source

Ecol.

Econ. Soc.

Res.

Origin of
barrier /
restrictive
activity:
Structure

Geographical
location of SC
units

ocC*

Replenishment
frequency

[31]

Insufficient
data processing
methods

[33]

Insufficient
communication
with public
authorities

oC

Environment

No
substitutability
of materials &
raw materials

[34]

Missing
international
standards

[35]

Unstable labour
market

oC

Lack of local
qualification
level

oC

Stakeholder

Missing
internal
employee
education and
training

[36]

IT
transformation
challenges

[35]

Missing
management
commitment

[37]

Wrong
corporate
culture

[38]

Employee
exposure

[39]

One-sided
information

oC
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concealment by
suppliers

Overconfidence X X X X
in theory
Missing X X X X
foresight
Innovation X X X X
restraint
Misjudgments X X X X
due to lack of oC
qualification
Holding on to X X X X
tradition
Too much X X X X
investment [35]
required
Insufficient X X X X
exchange of
information /
lack of
transparency
Trust deficit X X X X
between the SC ow
partners
Misjudgments X X X X
of risk
No X X X X
standardization oC
of risk classes
Unattractive X X X X
remuneration [41]
system

[28]

[30]

[33]

oC

[11],
[35]

[40]

Conclusion

In the previous chapters, an overview of the topics of resilience and
sustainability and their interplay and significance for supply chains was
presented. In today’s globalized environment, supply chains need to
incorporate these two concepts into their considerations, otherwise both
short- and long-term survival will be threatened. In doing so, the supply
chain and its decision makers face a number of challenges and barriers, as
certain strategic objectives and their necessary measures are contrary to
either one or both concepts.

What is needed to make the topic addressed here even more tangible
for organizations and their managers will have to be investigated further in
the future.
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In the environment of the interplay between resilience and
sustainability, little research has been conducted to date that examines the
real-world adoption of the two concepts along a supply chain. Further
research could help to understand how the barriers highlighted earlier
impact the processes, actions, and behaviors of actors in a supply chain
under real-world conditions, and whether it can be concluded that
attempting to implement both concepts simultaneously is feasible.

So far, only a few efforts have been made to find out which measures
and instruments equally improve resilience and sustainability and thus
make it possible to overcome the existing barriers. In this regard, the
elaboration of appropriate KPIs and performance measures can help to
better understand existing relationships between the two concepts and to
better interpret the results accordingly [42].

Moreover, different industries and their separate characteristics can be
elaborated through inter- or intra-sectoral research and whether certain
barriers to resilience and sustainability appear stronger or weaker for these
industries [43].

With the help of a systematic literature analysis, the existing research
gap was closed as to which barriers are caused by the two concepts of
resilience and sustainability for each other on the one hand, and on the other
hand which barriers exist for both objectives equally. The elaborated results
should help decision makers in companies and supply chains to identify
potential impacts of their strategies and actions at an early stage and to
implement appropriate countermeasures or alternative strategies if
necessary.
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