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Abstract. Today, you can find quite many various paper on the topic of supply
chain resilience. Although the topic of supply chain resilience is fully covered,
the rapid development of humanity creates new opportunities and obstacles for
supply systems and thereby affects their sustainability, and therefore there is a
need for its further research from the point of view of today. The emergence of
new technologies, such as AI, increasing popularity of certain concepts, such as
the concept of sustainability, can shake the current understanding of the concept
of supply chain resilience and become challenges for the resilience of existing
systems and enterprises. Such novelties lead to changes in company activities,
national legislation, and trade relations. These externalities and related issues may
have relevance over the next few years and possibly the next decade, so it is worth
investigating them and countermeasures to ensure sustainability now to minimize
future negative risks and their impact. The main objective of this paper is supply
chain disruptions and resilience strategies. The paper seeks to provide a theoretical
overview of the concept of supply chain resilience, identify all possible challenges
for supply chain resilience, and uncover the main strategies intended at preventing
disruptions in the supply chains.

Keywords: Supply chain · Supply chain resilience · Supply chain disruptions ·
Supply chain uncertainty

1 Introduction

Today, the concept of globalization is raging in the world. Elements of the same product
are produced and assembled into finished products in different countries and transported
to the final consumer anywhere in the world. The final products contain foreign and
domestic resources added at various stages of production and delivered through inter-
national supply chains. Supply chains enable global production and international trade.
However, the further the concept of the global economy develops, the more complex
and multifaceted the chains become.

Looking at statistics on the global supply chain system and some chains of interna-
tional companies, we can see a trend that production capacity is more concentrated in
Asia, but innovation and new technologies tend to originate in Europe and North Amer-
ica. This means that in most cases other countries have a close relationship with the
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regions mentioned above. In addition, supply chain costs are one of the largest groups of
elements in the total cost of the product. Supply chain logistics accounts for 5% to 50%
of the total cost of a product. This category of costs may include costs for transportation,
storage, packaging, and other services. Themore complex the product, themore chains it
needs,which accordingly increases the cost and complicates the implementation process.

Understanding the above, we conclude that the supply chain plays an important role
in theworld economy. Supply chain issues can cause production interruptions, temporary
shortages of products or materials, an increase in the final price, a stop or slowdown in
trade, social or environmental problems, and a slowdown in the pace of development of
the world economy.

Disruptions in supply chains have a negative impact not only on the company but
also on other stakeholders.

In the literature, there is a classification of uncertainties. There are two categories:
low chance causing high impact and high chance causing low impact [6]. The second
type occurs more often and can be a result of demand fluctuation, error in planning
or minor issues during production or distribution processes, etc. The damage is small
and can be resolved quickly. The first type (low chance but high impact) is quite a rare
uncertainty, but when it appears, it results in negative output and requires a longer time to
solve it and restore the company’s activities to the previous or better level. The damage
caused by such events is greater than from usual operational risks.

To dealwith uncertainty,managers use different strategies and techniques of strategic
risk management. Nevertheless, each uncertainty needs its own strategy to solve it, but
traditional methods cannot deal with modern issues, so we need to find new solutions.
Today in the literature and practice, the concept of supply chain resilience has become
popular and appeared to be an effective tool to overcome challenges in the supply chain.
This concept involves not only managing uncertainty but also improving the efficiency
of supply chain networks and competitive advantage for companies.

2 Concept of Supply Chain Resilience

The first mentions of the concept of supply chain resilience can be found in the early
2000s. However, the concept of “resilience” was used earlier in other sciences, such as
psychology, ecology, sociology, and others. The concept of resilience is of Latin origin
and means “bounce back”. In the Middle Ages it had a more negative meaning, in the
Middle French (résiler) it meant “to retract” or “cellar” [1].

In social sciences, resilience refers to the ability of individuals, communities, or
societies to cope with and recover from various challenges, such as natural disasters,
economic crises, or social unrest. It includes the ability to mobilize necessary resources
in optimal time, adapt, rebuild social systems for better effectiveness, andmaintain social
cohesion. Social resilience is more related to the resilience of society, rather than specific
individuals or groups. This means the distinct values and traditions of societies: their
customs, languages, religions, and spiritual heritage, ethnic distinctions, andmuchmore.

Economic resilience includes the capability to lessen possibleweaknesses, to encour-
age more robust and inclusive growth, to improve the macro-economy’s ability to resist
shocks, and to reallocate resources in order to take advantage of new growth possibilities.
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The type, amount, and direction of these connections, as well as the degree of diversity
in the scope and geography of its commerce and the scale of its external imbalances, all
affect a country’s ability to withstand economic shocks.

Scientists highlighted resilience of an organization in themanagement field. The abil-
ity of an organization to foresee potential dangers, to successfully deal with unfavorable
occurrences, and to adapt to changing conditions should be understood as organizational
resilience. S. Duchek argued that in the scientific literature organizational resilience is
defined using 3 different approaches or a combination of 2 of them [3]. She mentioned
such perspectives:

• defensive, from this point of view, resilience is the ability to resist adverse situations
and/or the ability to recover after disturbances and return to a normal state;

• improving, focused on the need to adjust any changes to come out of the crisis stronger
than before;

• anticipation (notion); resilience involves activities of identifying possible risks and
taking prevention steps.

Supply chain resilience refers to the supply chain’s ability to withstand disruptions
and other issues and recover from themwhile maintaining its core functions andmeeting
customer needs. This involves the ability to anticipate, adapt, and effectively respond
to various changes that may affect the flow of goods, services, and information in the
supply chain.

The term “resilience” suggests that, despite the “outrage”, the supply chain system
keeps unchanged those properties and characteristics that make it a given system. The
resilience of the supply chain system can also be understood as the ability of the system
to maintain a dynamic balance with the environment, or as the ability of the system to
compensate for the influence of external environmental factors.

We have collected several definitions of supply chain resilience, which scientists
have given in their works, in Fig. 1. Placing the publications in chronological order, it
is possible to trace how the scientists’ opinions about the phenomenon changed. The
range of years of the taken literature is 17 years (2005–2022). Examining the works
of scientists, we observed that their opinion was influenced not only by the literature
studied by them, but also by the specifics of their field of activity and their background.

In these definitions, it is possible to trace the changes in approaches that Stephanie
Duchek noted in her works. Indeed, in the early definitions, the use of a defensive
approach is observed, since 2013, we can observe that scientists began to think not only
about restoring the system to the previous state, but also about the growth of indicators
to the new desired state (improving perspective). Closer to 2020, the opinion shifts to
anticipation approach and in definitions we can notice relation to risk management.

In the literature, there is a classification of uncertainties. There are two categories:
low chance causing high impact and high chance causing low impact [6]. The second
type occurs more often and can be a result of demand fluctuation, error in planning
or minor issues during production or distribution processes, etc. The damage is small
and can be resolved quickly. The first type (low chance but high impact) is quite a rare
uncertainty, but when it appears, it results in negative output and requires a longer time to
solve it and restore the company’s activities to the previous or better level. The damage
caused by such events is greater than from usual operational risks.
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Fig. 1. Definition of supply chain resilience.

To dealwith uncertainty,managers use different strategies and techniques of strategic
risk management. Nevertheless, each uncertainty needs its own strategy to solve it, but
traditional methods cannot deal with modern issues, so we need to find new solutions.
Today in the literature and practice, the concept of supply chain resilience has become
popular and appeared to be an effective tool to overcome challenges in the supply chain.
This concept involves not only managing uncertainty, but also improving the efficiency
of supply chain networks and competitive advantage for companies.
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3 Factors of Resilience

Before going to the factors of resilience, it is necessary to look closer to the resilience
triangle (see Fig. 2). By looking at R-triangle, we can understand what resilience is
and how it works. A visual concept of resilience is based on two criteria (time and
performance) and illustrates the fluctuation of performance after disruption and the time
needed to recover to the previous state. When a crash event occurs, you may see a
dramatic drop in performance, and after that it takes time for SC to restore its profit
or other performance indicators. The main aim of supply chain managers is to reduce
the area of the R-triangle to minimum. The larger the area of this figure, the lower the
resilience ability of the enterprise or system. Different resilience mechanisms can adjust
the dimensions of the figure to the optimal and help maintain performance indicators.

In the literature, several approaches can be found to determine the factors (elements)
of supply chain sustainability. First, we suggest considering the approach of division into
elements in the work of Petit et al. [7]. They offer to look at such elements as vulnerabil-
ities and capabilities; further authors develop concept of zone of resilience which occurs
as a balance between those two factors. Both vulnerabilities and capabilities—attributes
that provide a companywith the ability to foresee and overcome disruptions—are impor-
tant elements that make an enterprise sensitive to disruptions. The increase of one of
them will lead to an increase of negative outcomes (see Fig. 3). Not having sufficient
capabilities given the vulnerabilities a firm faces exposes the firm to risk, but investing in
capabilities that are not needed can reduce profits. The company should find the optimal
ratio between those two factors to obtain resilience.

Fig. 2. Resilience triangle [4].

Petit et al. divide these two factors into 21 sub-factors, which in turn are divided into
an even greater number of smaller sub-factors. We suggest that you familiarize yourself
with the grouping in Fig. 4. The division into sub-factors was created to subjectively
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measure factor. Later, in their next work in 2013, they developed ameasurement tool and
conducted an experiment that revealed critical linkages between factors and suggests a
correlation between increased resilience and improved supply chain performance.

Fig. 3. Resilience fitness space [7].

Let us consider another approach to determining the factors of supply chain
resilience. Juttner and Maklan offered their vision of factors which they called ‘for-
mative elements’ [5]. According to the authors, formative factors are important from a
supply chainmanagement viewpoint because they explain how the preparation, reaction,
and recovery of supply chain event can be ensured. They also mentioned that they used
the capability approach to identify key elements. Due to their study, there are 4 formative
elements of SCR: flexibility, velocity, visibility, and collaboration.

Fig. 4. Supply chain resilience factors [5].
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Flexibility is defined as “being able to bend easily without breaking”. Velocity is
described as the “speed of motion, action, or operation, rapidity and swiftness” and is
measured as a function of time and distance.

Visibility refers to the capability of “being perceived by the eye or mind”.
Collaboration means “working with another or others on a joint project”.

4 Supply Chain Resilience Strategies

In the literature, we can find quite a wide range of supply chain resilience strategies.
All of them are divided into proactive and reactive groups of strategies. Both types of
product are developed to combat disruption. The difference between those two groups
is the approaches and timing of the actions taken. Proactive strategies are applied before
the disruption event occurs; usually they are used during the planning stage. In such
strategies, optimum supply chain network structures are considered. Reactive strategies
are applied when a collapse has happened. In such strategies, the optimum control
policies are managed. Joshi and Huynh showed the previously mentioned division (see
Fig. 5).

Fig. 5. Categories of supply chain resilience strategies [4].

Visibility refers to the capability of “being perceived by the eye or mind”.
It is worth noting that the division is conditional, as some of the strategies can move

from one category to another. Attribution of the strategy to a certain category in this case
will depend on the purpose and time of its application.
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However, both types of strategy are often used together. Scientists mentioned that
there is an interrelation between some of the strategies and few of them support or/and
reinforce each other.

Tukamuhabwa et al. made a table of 24 strategies [8]. They divided them into 2 cate-
gories mentioned above. In the work, Tukamuhabwa et al. highlights four key strategies:
flexibility, redundancy, supply chain collaboration, and supply chain agility.

The flexibility strategy aimed to increase the ability to response effectively to changes
caused by external and internal circumstances.

The redundancy strategy aims to ensure the usual activity of the company with the
help of additional resources (inventories). Redundancy is the deliberate and selective use
of inventory and spare capacity that can be used during a crisis to deal with, for example,
supply shortages or demand spikes [2]. This strategy needs to be applied carefully, as
extra capacity means extra expense.

The agility strategy aims to improve the reaction of the supply chain network to
disruption. Supply chain agility, according to Christopher and Peck, is the capacity to
react quickly to unexpected changes in demand or supply [2].

The collaboration strategy aims to use relationships with other stakeholders to com-
bat disruption. Supply chain cooperation, according to Pettit et al., is the capacity to
collaborate successfully with other organizations for mutual gain in areas like forecast-
ing, postponement, and risk sharing. The collaboration strategy is an effective tool in
complex structures supply chain networks [7].

5 Conclusions

Supply chain resilience can be described as a recovery process after the failure that is
measured by performance and time indicators. The definition of resilience has developed
through different spheres. Each sphere brought novelty to understanding and created the
possibility to look at the term from other points of view. Moreover, we can see the
positive impact of different spheres, such as the effect of risk management on supply
chain management. Three core aspects of SCR (defense, recovery and improvement,
anticipation) should be taken into consideration today when building or improving the
supply chain network.

Today, there is no agreement between scientists on the list of factors (elements)
that form resilience. Some authors said that resilience refers to the balance between
capability and vulnerability of the company, others suggested that resilience consists of
‘formative elements’: flexibility, velocity, visibility, and collaboration. In the literature,
13 formative elements are mentioned by different scientists. From our point of view,
the list of factors will change in further years as we are a new real knowledge and the
development of civilization provokes us to develop our vision of various phenomena.
Therefore, further research and discussions of this topic will be of relevance.

Supply chain resilience strategies are sets of ideas and actions that aim to improve
the resilience of the supply chain network or company. Strategies are categorized into
two groups: proactive and reactive. Although scientists pay more attention to reactive
strategies, in practice managers use a combination of several different strategies. The
ability of SCR strategies to enforce each other stimulates managers to use a mix of such
measures.



Analysis of Theoretical Aspects of Supply Chain Resilience 503

References

1. Alexander, D.E.: Resilience and disaster risk reduction: an etymological journey. Nat. Hazards
Earth Syst. Sci. 13, 2707–2716 (2013)

2. Christopher, M., Peck, H.: Building the resilient supply chain. Int. J. Logist. Manag. 15(2),
1–14 (2004)

3. Duchek, S.: Organizational resilience: a capability-based conceptualization. Bus. Res. 13(1),
215–246 (2019). https://doi.org/10.1007/s40685-019-0085-7

4. Joshi, S., Huynh, L.T.: Review of supply chain resilience: phenomena, modelling techniques
and framework of resilience building strategies with future research directions. Int. J. Supply
Chain Oper. Resil. 5(2), 150–184 (2022)

5. Juttner, U.,Maklan, S.: Supply chain resilience in the global financial crisis: an empirical study.
Supply Chain Manag. Int. J. 16(4), 246–259 (2011)

6. Nezamoddini, N., et al.: A risk-based optimization framework for integrated supply chains
using genetic algorithm and artificial neural networks. Int. J. Prod. Econ. 225, 107569 (2020)

7. Pettit, T.J., et al.: Ensuring supply chain resilience: development of a conceptual framework.
J. Bus. Logist. 31(1), 1–21 (2010)

8. Tukamuhabwa, B.R., et al.: Supply chain resilience: definition, review, and theoretical
foundations for further study. Int. J. Prod. Res. 53(18), 1–32 (2015)

https://doi.org/10.1007/s40685-019-0085-7

	Analysis of Theoretical Aspects of Supply Chain Resilience Determinants and Strategies
	1 Introduction
	2 Concept of Supply Chain Resilience
	3 Factors of Resilience
	4 Supply Chain Resilience Strategies
	5 Conclusions
	References


