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Abstract

Purpose — The COVID-19 pandemic's global expansion has had a substantial impact on supply
networks. Since the start of the pandemic, numerous studies have been published on the various
supply-chain difficulties caused by COVID-19. However, despite the ongoing increase in the
number of studies on this topic, a lack of comprehensive literature reviews has left questions
about which elements have been adequately studied and which areas deserve further
investigation. Therefore, the objective of this study is to deep dive into how the research has
been developed over the past years and shed light on future prospects. The onset of the COVID-
19 pandemic provided a distinctive opportunity to scrutinize the literature for this topic and
highlighted more than ever how crucial it is for the companies to enhance and focus on building

resilient supply chains.

Design/Methodology/Approach — This thesis provides a systematical review of existing
literature research on SCR. Only articles that are available in Scopus database are included,
using the keyword “supply chain resilience”, in EU countries. The search strategy resulted in
974 studies and after applying relevant filters and doing the necessary quality checks, as

primary papers relevant to this research, 37 articles were identified.

Findings — Based on the SLR that we have conducted we concluded that publications have
increased significantly (from 2 in 2019 to 15 in 2023). COVID-19 pandemic is characterized
as a turning point and highlighted more than ever how important it is to have a resilient supply
chain that can adjust rapidly when interruptions occur. The synthesis of the findings show that
published work is focused primarily on the effects of the COVID-19 pandemic. Moreover,
innovative concepts as well as strategies for resilience capacity are analyzed. Lastly, how
resilience strategies are implemented, and the role of information technology are some other

core findings of this SLR.

Originality/value — This thesis covers the gap in current literature, shows the effect of the

pandemic and proposes future directions.
Keywords

Supply chain resilience, Resilient supply chain, COVID-19
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H AvBektikdtta g E@odiactikic Alvcidag:
Yvomuatikny Bipamoypagikn Avaockdmnon

Ytepavio [Hommd,

Iepiinyn

Ykomog - H e€dmhwon g mavonuiog COVID-19 éxel ennpedost onuaviikd T aAvcioeg
€POOAGHOV. ATO TV opyN TNG movonpiog, Exovv dnuoctevdel ToAAEG pedéteg yia Ta dSdpopa
Inmuata mov gyeipovrar amd v COVID-19 oyetikd pe v £0odacTikn aAvcida . Q6tdco,
eved 0 oplunog tav dpbBpwv yio ovtd to Bépa avéavetar otabepd, Adym Tov pikpoL apldpov
GLGTNUOTIKOV 0VOCKOTNOE®V PIPAOYpapiag, TopaUEVEL OKOUN 0CAPEG TOLES TTVYEG AVTAG
g owtapayng £xovv NOM peretnOel ko moteg mruyég mpémetl vo. depevvnBodv TEPATEP.
‘Etol, n epyosio avt otoxevel oto va guPabdvel otnv gpeuvnTiky ovémtuén oty
avOEKTIKOTNTA TNG EPOJIOCTIKNG 0ALGIOaG, va deilel Tag £xel eEelybel ta tedevtaia ypovia
Kot Tt eMQLAdccel to péAhov. To Eéomacpa tng mavonuiog COVID-19 ftav por povadiky
gvkapia yu ™ depevvnon g Pproypapiog Yo avtd 1o BEpa Kot TOVIGTNKE TEPIGGOTEPO
oo moté TOGO CNUAVTIKO €lval Yo TIC ETOPEIES VAL EVIGYVGOLY KOl VO ETIKEVIPOOOLV OTN

onpovpyia avOEKTIKOV 0AVGIO®MV EPOOIAGLOD.

Yyeowaopnoc/MeBodoroyia/Ilposéyyion — H mopovoa epyacio eetdlel cvuotnuatikd v
VILAPYOVOO EPEVLVO CYETIKA LE TNV OvOEKTIKOTNTO TNG £POSIGTIKNG aALGidag. H avaivon
npaypatonoleitor poévo oe apbpa g Pdaong dedopévav Scopus pe Tig AEEelg-KAedld
«ovOEKTIKOTNTA €QOOACTIKNG aAvGidacy, oe yopes g E.E. H otpamywn avalitnong
oonynoe oe 974 peléteg, amd 11§ omoieg ot 37 avayvopioTNKoV MG TPMOTOYEVELS EPYOUCIES

GYETIKEG LE VTNV TNV EPEVVOL.

Evprjpata — Mg Bdon v avaockonnon mov £YOVUE TPOYUOTOTOMGEL, KOTUANEOUE GTO

ovumépacua 0Tt 01 OMUOCIEVLSELS Exouy avéndet onuavtikd (amd 2 1o 2019 og 15 10 2023). To
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Eomaopa ¢ movonuiog COVID-19 onuotodoteiton g onueio kapmng kot Tovice
TEPLOCOTEPO AMO TOTE TN oNpacio ™G VTapENg Hog avOEKTIKNG aALGidag POOOGHOD TOV
umopel va TpocapprocTel ypryopa o€ dtatapoyés. H ohvBeon tov evpnudtov Katadeikvoel 0Tt
10 KOPL0 EMIKEVTPO NG GYETIKNG E£pevvag Ppioketar oTic emntoaoelg g mavonuiog COVID-
19, o115 véeg £VVOlEG Kal OTPATNYIKEG IKAVOTNTOG Y10 OVOEKTIKOTITO KOl GTOV OVOSVOUEVO POLO

YNOLOKNG TEXVOAOYIOG GTNV EQUPLOYN CTPATNYIK®OV aVOEKTIKOTNTOC.

[poTtotonia/aéio. — n mapodcoa epyacio KaAdmTEL TO KEVO otV TpéYovca Pifioypaoia,
delyver v emidpaon ¢ mavonuiog COVID-19 kot mpoteivel PEANOVTIKEG £PEVVITIKEG

KateLOVLVOELS.

AgEeig — Kheong

AvBektikdtnTa ¢ podiactikny arvoidac, EAaotikotnta gpodioctikig aivcidag, [Tavonuia,

COVID-19
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1. Introduction

Over the last decade, supply chain managers and researchers have been increasingly interested
in sustainability and resilience. While achieving long-term competitive advantages remains a
top priority, resilience has grown in importance within supply chains. Moreover, significant
transformations in supply chains have been documented globally as a result of increased
globalization and innovation rates. While supply chains demonstrate efficiency in stable
environments, they also exhibit heightened vulnerability to risks and disruptions
(Kamalahmadi & Parast, 2015). Ponomarov et al. 2009, define supply chain resilience as the
supply chain’s ability to be prepared for unforeseen events, react to disruptions, and recover
from them while remaining operational at the desired level (Kamalahmadi & Parast, 2015).
The recovery from unanticipated supply chain disruptions, the restoration or even the
improvement of its original performance are the supply chain’s main purpose. (Hohenstein,
Feisel, & Hartmann, 2014; Sheffi & Rice, 2005).

Natural disasters like floods and earthquakes, as well as threats like labor strikes and terrorist
attacks, can affect supply chain operations. Simultaneously, the supply chain must confront
and remain resilient to recent trends, such as increased competition, tighter regulations, and
consumer pressures, (Meixell & Luoma, 2015), outsourcing, uncertainty in demand,
globalization, shorter product life cycles and an increasing innovation rate. The performance
of the SC is impacted by supply chain disruptions, which has an effect on the planning
parameters and the structural design of the SC. In literature this phenomenon is frequently
referred to as the domino or ripple effect, which signifies that a disruption is not limited to a
specific part of the SC but has an impact on overall SC performance. Based on (Dolgui, Ivanov,
& Sokolov, 2017) “the ripple effect refers to low frequency but high impact disruptions or

extraordinary risks”.

The outbreak of the pandemic in 2019, maybe has been the least common, but most severe,
supply chain disruption that has ever been documented in history. Both demand and supply
within supply chains were impacted, resulting in a massive ripple effect that has been affected
in depth the majority of economic sectors (Carissimi, Prataviera, Creazza, Melacini, & Dallari,
2022). Delivery delays, drop in service level, fluctuating customer demand, sales and market

share losses are some of the issues that the companies experienced. (Spieske & Birkel, 2021).
Postgraduate Dissertation
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COVID-19 differed from previous disruptions, its effects were severe and multiple, but
unpredictable. According to the literature regarding supply chain risk management (SCRM), a

global pandemic was thought to be an unlikely to happen event (Spieske & Birkel, 2021).

An established choice for achieving SC vulnerability is resilience. Supply chain resilience can
be achieved by establishing a wide range of strategies. The main broad categories can be
identified as following (lvanov, Dolgui, Sokolov, & Ivanova, 2017):
(1) redundancy: build back up plans/alternatives and have extra resources in case they are
needed (examples: safety stock, maintain raw materials, increase inventory);

(2) flexibility: ability to change abruptly by changing the SC configuration;

(3) agility: alter the operating states quickly and cost efficiently when needed,;
(4) collaboration: work closely with SC partners with transparency and create strong

partnerships for mutual benefit;
(5) innovation: digitalization and transformation of procedures and processes.

In addition to all the above mentioned, it is critical for businesses to establish a set of strategies
that generate resilience over its phases: (i) before-disruption, meaning to predict probable
disruptions and develop mitigation methods to reduce the impact (risk identification, strong
connections), (ii) during-disruption, meaning the ability to respond and to recover quickly and
efficiently when a disruptive event occurs, (iii) after-disruption, meaning the ability to recover
fast and also strengthen the supply chain resilience to be ready to confront future disruptions

(Carissimi, Prataviera, Creazza, Melacini, & Dallari, 2022).

Based on the above consequences, SCR is at the center of attention. In this context, we
conducted a systematic literature review (SLR) in order to examine the current research state
and outline future research opportunities. This will help researchers to avoid contacting
repetitive research in this area. A systematic literature review is instrumental in consolidating
our understanding of what is known, how this knowledge has been acquired, and what can be
explored in the future. It can also be used as a base in order to start corporate research and
development, to produce outcomes that can help companies deal better with the impacts of

unforeseen disruptions.

In our study, we will answer to the following research questions aiming to advance the supply

chain resilience literature: a) What is the current status of research; b) What are the key points
Postgraduate Dissertation
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& contents of the literature in supply chain resilience and ¢) What are the opportunities for

future research.

This paper is structured as follows: Section 2 contains the review methodology of the
systematic literature review. Section 3 contains in detail analysis of the selected bibliography
and also an attempt to map the research questions and explore outcomes. Lastly, in section 4
we present our results, suggesting future directions and research topics that can be further

explored.
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2. Methodology: a systematic literature review

The major goal of our SLR is to evaluate the present status of the existing literature on SCR.
This literature review has been meticulously consolidated using a clear process to define
relevant research keywords, to review the corresponding published work, to analyze data and
discuss potential research opportunities for the future.

2.1 Definition of SCR in the literature

The term resilience was first used in engineering, to characterize the resistance of materials.
Then, in his article in 1973, Holling, introduced the concept of resilience in an ecological
context. The idea of resilience was originally utilized in studies between 1998 and 2003,
although there was no clear definition (Gokhale A. A., 1998). Around 2004, the first definition
was formed in literature and later expanded. More specifically, it is referring to the ability of a
SC to adapt and re-initialize its operations, but also has as prerequisite the re-initialized state
to be “better than the initial” (Ponomarov & Holcomb, 2009). Resilience theory is founded on
engineering finding; hence it is considered to be a phenomenon that can be found in physical
research and also in management theory (Castillo, 2023).

Last but not least, it is noteworthy that upon assessing the outcomes presented in the literature
regarding the supply chain resilience, we have noticed two periods: the pre-pandemic area, and

the post-pandemic area.

2.2 The SLR method
Based on the structure proposed by Tranfield et al., (2003), we designed the review technique
of this dissertation. In order to eliminate research bias, this structure has been applied in several

SLR studies, in various contexts. The review technique and its respective steps are depicted in
Figure 1.
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Our systematic literature process is divided into 3 main categories:

1. Planning of the review: in this step we define the scope of the SLR and the research

questions that the SLR will answer.

2. Conducting the review: this step includes databases identification, article screening and

quality assessment in order to find the final articles that will be analyzed in SLR.

3. Reporting & dissemination: we draw conclusions and discuss the findings of the SLR.

Planning the

review

Stepl: Identify the need of a SLR.
Step2: Establish the research questions.

Step3: Develop research protocol

Conducting a

Step4: Identify relevant research.

Step5: Relevant articles screening

dissemination

review Step6: Data extraction of primary studies
Step7: Quality assessment
Reporting & Step8: Draw conclusions

Step9: Dessiminate results

Figure 1. Protocol for systematic literature review
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2.3 The SLR search strategy.

Research questions:

RQ1: What is the current status of research.
RQ2: What are the key points & contents of the literature in supply chain resilience.

RQ3: What are the opportunities for future research.

Identified database: Scopus.

Keywords: Supply chain resilience & resilient supply chain: 974

Exclude papers/chapters and articles that are in other language than English: 667
Publication stage “final”: 558

Include articles that are open access: 277.

Include only the articles that the affiliation country is in the European Union: 95.
AJG list: only 3+4+4*: 69 articles

Read articles in their entirety exclude duplicated & irrelevant: 37

Data extraction: Author(s), Title, Publication Year, Journal, Subject Area, Volume, Citations
in Scopus, Abstract, Keywords, Publisher, Country, Theory, Data collection method.

Analysis and results

Conclusion future research recommendations

Figure 2. SLR search strategy

As described in Figure 2, we selected the Scopus database as a source for the research
publications to obtain and analyze. Scopus is considered to be the most extensive database for
management-, as well as engineering-focused academic journal articles (Zamani, Smyth,
Gupta, & Dennehy, 2023). We used the keywords “supply chain resilience” and “resilient
supply chain”, which procured a total of 974 articles. Then, the document type category to

“articles” and excluded the results whose primary language was not English. With these steps,
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the number of articles was reduced to 667. Then, we excluded the articles that were not in the
final publication stage, and we resulted in a total of 558 articles. By selecting only open access
articles, 277 were procured. Lastly, we chose the articles whose affiliation country was a

member of the European Union and the number of total articles dropped to 95.

For this SLR we decided to add an extra parameter: the journal that the article is published in.
The reason for this decision was that we desired to keep only the top ranked journals, so we
used the “Academic Journal Guide” category - popularly known as ABS List. The AJG is a
guide to the quality and range of publications in the area of Business and Management
academic research. It ranks Business and Management Journals on a scale of 1 to 4*, the 4*
indicates the highest-ranked titles. Consequently, from this list, we selected journals that ranked

with 3, 4 or 4* in 2021, dropping the total number of articles to 69.

As a last step to the whole process, we did a quality assessment check and read the article
contents in their entirety. We excluded the duplicates and irrelevant articles, so we ended up

with 37 articles.

The filters mentioned in the above process, once applied, result in a machine-readable query

that is executed over the Scopus database. The resulting query is shown below in Figure 3:

TITLE-ABS-KEY ( "supply chain resilience*" ) AND ( LIMIT-TO ({ EXACTKEYWORD ., "Supply Chain
Resilience” ) OR LIMIT-TO ( EXACTKEYWORD , "Supply Chain Resilience (SCR)" ) OR LIMIT-TO
( EXACTKEYWORD , "Supply Chain Resiliences" ) OR LIMIT-TO ( EXACTKEYWORD , "Resilient Supply
Chain" ) ) AND ( LIMIT-TO ( LANGUAGE , "English" ) ) AND ( LIMIT-TO ( DOCTYPE , "ar" ) ) AND
( LIMIT-TO ( SRCTYPE, "j" ) ) AND ( LIMIT-TO ( PUBSTAGE , "final" ) ) AND ( LIMIT-TO ( OA , "all"))
AND ( LIMIT-TO ( AFFILCOUNTRY , "Austria" ) OR LIMIT-TO ( AFFILCOUNTRY , "Belgium" ) OR
LIMIT-TO ( AFFILCOUNTRY , "Czech Republic" ) OR LIMIT-TO ( AFFILCOUNTRY , "Cyprus" ) OR
LIMIT-TO ( AFFILCOUNTRY , "Denmark" ) OR LIMIT-TO ( AFFILCOUNTRY , "Finland" ) OR LIMIT-TO
( AFFILCOUNTRY , "France" ) OR LIMIT-TO ( AFFILCOUNTRY , "Germany" ) OR LIMIT-TO
( AFFILCOUNTRY , "Greece" ) OR LIMIT-TO ( AFFILCOUNTRY , "Hungary" ) OR LIMIT-TO
( AFFILCOUNTRY , "Ireland" ) OR LIMIT-TO ( AFFILCOUNTRY , "Italy" ) OR LIMIT-TO
( AFFILCOUNTRY , "Netherlands" ) OR LIMIT-TO ( AFFILCOUNTRY , "Poland" ) OR LIMIT-TO
( AFFILCOUNTRY , "Portugal" ) OR LIMIT-TO ( AFFILCOUNTRY , "Slovakia" ) OR LIMIT-TO
( AFFILCOUNTRY , "Spain" ) OR LIMIT-TO ( AFFILCOUNTRY ., "Sweden" ) )

Figure 3. Resulting database query for the Scopus database.
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After executing the query, the result set that is then downloaded in a tabular format contains a
set of fields (columns). These are: the Author(s), Database(s), Abstract, Year of Publication,
Journal, Subject Area(s), Country(-ies), Research Theme examined, Volume, DOI, Author
Keywords, Indexed Keywords and the Citations.

The list of papers reflected different publishers, including Elsevier!, Emerald?, Taylor and
Francis®, Springer*, John Wiley and Sons® and Institute of Electrical and Electronics Engineers
Inc®. Elsevier specializes in scientific, technical, and medical content, publishing the most
papers with 13/37 (35%). Emerald, focuses in areas of social sciences and management,
business, education and library studies but also areas of health, sciences, technology and
engineering. Emerald published 10/27 (27%). Taylor and Francis focused in areas of
humanities, behavioural science, social science, law, technology, science, engineering and
mathematics, medicine published 6/27 (16%), Springer specialized in Science, technology,
medicine, business, transport and architecture and published 4/27 (11%), John Wiley and Sons
focuses in Science, technology, medicine, professional development, higher education
published 3/27 (8%),Institute of Electrical and Electronics Engineers specializes in Electrical,

electronics, communications, and computer engineering and published 1/27 (3%).

Publishers

Elsevier 13 35%
Emerald 10 27%
Taylor and Francis 6 16%
Springer 4 11%
John Wiley and Sons 3 8%
Institute of Electrical & Electronics Engineers Inc. 1 3%
Total 37 100%

Table 1. Articles per publisher

! https://www.sciencedirect.com/

2 https://www.emerald.com/insight

3 https://www.tandfonline.com

4 https://link.springer.com

S https://www.wiley.com/en-ie

8 https://ieeexplore.ieee.org/Xplore/home.jsp
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3. Results

In this section we analyze the methodologies, contexts, and theoretical foundations identified

in the 37 publications selected by using the process described in Section 2.

3.1 RQ1: What is the current status of research.

The purpose of this study is to gather and improve our current understanding of supply chain
resilience. More specifically, the primary goal is this first question is to get more insights on
the field’s history and see the evaluation that has been performed until now. This will be used
as guidance to researchers and academics in their journey of identifying the importance of

supply chain resilience.

The number of publications per year in Scopus from 2015 to 2023 is shown in Figure 4. The
number of studies has been climbing after 2021 and has reached a peak of 15 articles in 2023.
This suggests that researchers examined and analyzed the supply chain resilience after the
passing of the COVID-19 pandemic. After reviewing the articles published in Scopus, it is
evident that 2023 was a turning point in research regarding supply chain resilience. A valid
assumption would be that the articles published in 2023 started in 2022 and 2021 during the

spread of the pandemic, when supply chains around the globe were already affected.

Articles per year

2015 2017 2018 201% 2020 2021 2022 2023

Figure 4: Annual number of publications
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3.1.1 Subject area(s)

In terms of the criterion of Subject area(s), we followed two categorization approaches: one
using the Academic Journal Guide by the Chartered Association of Business Schools (2021),
and one using Scopus built-in classifications. In turn, the two categorization approaches
resulted in a total of five categorizations. A summary of these categorizations and their

respective data is also presented in Table 2 and expanded upon below.

As per the CABS’ Academic Journal Guide, we split the studies examined into seven groups:
(Al). Operations and Technology Management with 25/37 articles (68%) , (A2) Operations
research & management science with 3/37 articles (8%), (A3) Sector Studies with 3/37 articles
(8%), (A4) Social Sciences with 2/37 articles (5%), (A5) General management, ethics & social
responsibility with 2/37 articles (5%), (A6) Information Management with 1/37 articles (3%) ,
(A7) non-rated with 2/37 articles (5%).

A second categorization based on the Academic Journal Guide was done based on the journal
ranking. The resulting categories are: (C1) ABS-4, (C2) ABS-3, (C3) ABS-2, (C4) ABS-1 and
Non-rated (C5). Most of articles were published in journals that were ranked as ABS-3 (25/37),
then ABS-4 (4/37), ABS-2 (3/37), ABS-1 (3/37) and Non-rate (2/37).

As per the Scopus classifications, we first used the “Category” classification, which refers to
journal categories, which reflect on broader research categories. Using this classification, the
articles can be divided into ten categories. This number illustrates that supply chain resilience
IS a topic that can be explored through different research lenses. The ten categories are the
following: (B1) Strategy and management with 11/37 (30%), (B2) Management Science and
Operations Research with 9/37 (24%), (B3) General Business, Management and Accounting
with 5/37 (14%), (B4) General Engineering with 3/37 (8%), (B5) Civil and Structural
Engineering with 3/37 (8%), (B6) Industrial and Manufacturing Engineering with 2/37 (5%),
(B6), Business, management & accounting (miscellaneous) 1/37 (3%) (B8), Finance 1/37
(3%), (B9) Management of Technology and Innovation 1/37 (3%), (B10) Software 1/37 (3%).

Another categorization can be based on the Scopus journal ranking, which results in four
categories: (D1) Q1* (top 10) were 30/37 (81%) of the articles, (D2) Q1 (1st quartile, excluding
the first 10 percent) 5/37 (14%), (D3) Q2 (2nd quartile) 1/37 (3%), (D4) Q3 (3rd quartile) 1/37
(3%).
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Lastly, we used another Scopus-based criterion to categorize studies, and this is the article’s
“Subject area”. In the 37 articles, five categories were identified: (F1) Business, management,
and accounting, (F2) Decision sciences, (F3) Engineering, (F4) Computer Science, (F5)
Economics, Econometrics and Finance. The results showed that the most popular subject area
was Business, management, and accounting (F1) with 18 out of 37. 9 out of 37 were in category
Decision sciences, 8 out of 37 were in category Engineering, 1 out of 37 were in category

Computer Science & 1 out of 37 Economics Econometrics and Finance.
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Figure 5 shows the distribution of identified articles by distinct source titles, demonstrating that
a diverse range of publications have contributed to the literature in this topic.
The 37 studies were published in 17 journals, with the major of them to be in the operations

and technology management field. (25/37).

In more detail, six (6) out of 37 (16%) of the articles were published in the “International
Journal of Operations and Production Management.” It is a peer-reviewed academic journal
that is published every month and covers various topics regarding supply chain management
and operations management. Moreover, four 4 out of 37 (11%) articles were published in the
“Journal of Supply Chain Management”. It is a peer-reviewed academic journal that is
published every 3 months, covering topic from marketing, strategic management to operations
management, supply chain management, and social network analysis. Four (4) out of 37 articles
(11%) were published in the “Journal of International Economics”. This is peer-reviewed
academic journal, that publishes articles on both theoretical and empirical aspects of global
economics. Four (4) articles out of 37 (11%) were published in the “International Journal of
Operations and Production Management”. This journal is a month peer-reviewed academic
journal that is published on a monthly basis and covers all aspects of supply chain management

and operations management.

Other journals that published articles are the following, Annals of Operations Research (3/37),
Transportation Research Part E: Logistics and Transportation Review (3/37), Business Strategy
and the Environment (2/37), Business Strategy and the Environment (2/37), Computers and
Industrial Engineering (2/37), Applied Soft Computing (1/37), Expert Systems with
Applications (1/37), Applied Soft Computing (1/37), Expert Systems with Applications (1/37),
IEEE Transactions on Engineering Management (1/37), International Journal of Physical
Distribution and 1/37), Logistics Management 1/37), Journal of Business Logistics 1/37),
Journal of Business Research 1/37), Operations Management Research 1/37), Sustainable
Production and Consumption 1/37), TQM Journal 1/37)
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Figure 5. Articles per journal

3.1.2 Geographic area(s)

This criterion is adopted to see the countries in which the studies are conducted. As it is

depicted in Table 3, articles are published in 10 different countries in the European union. The

countries are the following: France (10 articles - 27%), Germany (9 articles - 24%), Italy (5
articles - 14%), Finland (3 articles - 8%), Netherlands (3 articles - 8%), Spain (2 articles - 5%),
Denmark (2 articles - 5%), Ireland (1 article - 3%), Portugal (1 article - 3%) and Austria (1
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article - 3%). Based on the MSCI classification’ all the above countries are considered

developed countries.

Number of articles per country

France 10 2%
Germany 9 24%
Italy 5 14%
Finland 3 8%
Netherlands 3 8%
Spain 2 5%
Denmark 2 5%
Ireland 1 3%
Portugal 1 3%
Austria 1 3%
Total 37

Table 3. Number of articles per country

3.1.3 Number of authors

We also performed an analysis of the articles based on the number of authors per article. We
conclude in five cases: one (E1), two (E2), three (E3), four (E4) and five (E5).

Most of the articles were written by two authors. (10 out of 37). Moreover, it is noteworthy
that only 2 out 37 articles were written by one author, meaning that this topic encourages co-

authoring.

In regard to quantity, the author that wrote the most articles was Ivanov D. (5 articles).
Additionally, there were 17 authors that wrote more than 2 articles. Table 4 indicates the

number of articles per author.

Author Number of articles
Ivanov D. 5
Dolgui A. 4
Sokolov B. 3

7 https://www.msci.com/our-solutions/indexes/market-classification
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Birkel H.
Spieske A.
Hallikas J.
Immonen M.
Lintukangas K.
Hosseini S.
Mohammed A.
Silva M.E.
Scholten K.
Wieland A.

El Baz J.

Ruel S.
Gebhardt M.
Kopyto M.

N DD NN DN DD NN DN DN DD DD DD DN W w

Table 4. Articles per author

We also categorized the articles based on the countries/universities of origin, but also whether
co-authors originate from the same or different countries. As presented in Table 5, the majority
of the articles were for multiple countries (25 out of 37). As a result, supply chain resilience is

a topic that favors collaborations and concerns authors all around the globe.

Number of Countries

Multi country 25 68%
Single country 12 32%
Total 37

Table 5. Number of countries of origin per article
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3.2 RQ2: What are the key points & contents of the literature in supply chain

resilience

3.2.1. Methodologies used

We conducted a deep dive analysis to understand the motivation of the authors and the specific
methodologies that those led to, in the selected bibliography. After examining all 37 papers, it
appears that a primary motivation for the authors was to address a gap in the existing literature
(23 out of 37 articles, amounting to 62% of the total). Additionally, the COVID-19 pandemic
served as another significant driver, influencing 14 out of the 37 articles (38% respectively).

Addressing the primary motivations described above, the methodological approaches
employed in the selected papers could be classified using the classification framework
introduced by Chowdhury et al. (2021). This framework has proposed five (5) methodological

categories:

1. Empirical: we check if for the writing of the studies one of the following methods is
used: (i) case studies, (ii) interviews, (iii) focus groups, (iv) surveys and/or (v) Delphi

techniques.

2. Quantitative: we check if in the articles mathematical models or analytical modeling or
simulation models and/or the Multi-Criteria Decision Making (MCDM) methods are

used.

3. Literature reviews: we check if the studies are (i) systematic reviews, (ii) literature
reviews, (iii) structured literature, (iv) critical review, (v) conceptual review, (vi)
bibliometric review, (vii) analytical review, (viii) integrative review, and (ix) extensive

review.

4. Researchers’ opinions: we check if the studies are (i) viewpoints, (ii) discussion papers,

(iii) opinion pieces and (iv) commentaries.

5. Mixed methodologies: if for this paper two methods are used empirical methods (as

analyzed in category 1) and also quantitative methods (as analyzed in category 2).
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After studying the content of the 37 articles, we found that there is a direct correlation between
our selected corpus and the categories listed above. This conviction has been strengthened by
examining the “Indexed keywords” field obtained from Scopus, which often explicitly states
the methodological category of each article. Figure 6 below illustrates the distribution of the
methodological categories of the examined papers, along with the number and percentage of

articles from each category.

Researchers’ opinions
1(3%)

Quantitative
3(8%)

Empirical
12(32%)

Mixed methodologies
8(22%)

Literature review

13(35%)

M Empirical M Literature review M Mixed methodologies ~ M Quantitative M Researchers’ opinions

Figure 6. Methodological categories used in reviewed articles.

It is clear that the main bulk of papers analyzed employ literature review methodologies (35%).
At second place we find empirical with (32%), followed by mixed methodologies (22%) and
lastly, quantitative methodologies (8%). Also, we found 1 opinion paper while conducting our
SLR.

Below, we subdivide the papers even further in terms of specific research methods used. In
most cases, these specific methods can also be cross-referenced by the metadata fields of each
publication obtained from Scopus, specifically in the “Indexed Keywords” section.
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Methodological | Specific Methods | Number of | References
category articles
Empirical Case study 7 Scholten et al. (2015), Scholten et al.
(2019), Baz et al. (2021), Herold et al.
(2021), Cherrafi et al. (2022), Betto et al.
(2023), Carissimi (2023)
Survey 5 Brusset et al. (2017), Zouari et al. (2021),

Gebhardt et al. (2022), Dubey et al. (2023),
Harju et al. (2023)

Quantitative Mathematical 1 Pavlov et al. (2018)
model
Analytical model | 0
Simulation 2 Ivanov (2018), Burgos et al. (2021)
Secondary data |0
analysis
MCDM method 0
Literature review | Literature review |8 Ivanov et al. (2017), Dolgui et al. (2018),
Hosseini et al. (2019), Hosseini et al.
(2020), Piya et al. (2022), Pimenta et al.
(2022), Wieland et al. (2023)
Systematic/Struct | 4 Spieske et al. (2021), Negri et al. (2021),
ured literature Zamani et al (2023), Castillo (2023)
review
Analytic review 1 Wieland et al. (2021)
Researchers’ Position paper 1 Ivanov et al (2020)
opinions
Mixed 8 Sauer et al. (2022), Ribeiro et al (2023),

methodologies

Laguir I. et al (2023), Cotta et al (2023),
Kéhkonen et al. (2023), Spieske et al.
(2023), Mohammed et al (2023), Silva et
al. (2023)

Table 6. Specific research methods used in reviewed articles
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3.2.2 Theories

In the literature, considerable attention is directed towards theoretical frameworks and
strategies intended to address the issues raised by the pandemic. Accordingly, to the article
written by Ribeiro (2022), when following pro-active resilient strategies, positive effects on
supply chain (SC) performance can be reported. Some examples are ripple effect reduction,
responsiveness enhancement, and service quality improvement. The article emphasizes the
importance of decision-makers refraining from adopting universal strategies for SC
management, instead advocating for the formulation of customized plans tailored to the specific
operations of their supply chains.

Another theory analyzed by Ivanov, Hosseini, & Dolgui (2019) is the concept of resilience
capacity. This is an important aspect of system performance under uncertainty, and it contains
resilience enhancement elements that can improve a system's ability to absorb, adapt, and repair
itself following interruption. This approach is organized around "three lines of defense,” with
each representing temporal features before, during, and after a disturbance. The there (3) lines

are: absorptive capacity, adaptive capacity, and restorative capacity.

Absorptive capacity is defined as a system's ability to absorb or withstand the impact of system
disruptions while limiting the negative repercussions to low amounts of energy or effort. The
resilience mechanisms at this level are as follows: a) Multiple sourcing, b) Inventory risk
mitigation, and c) Supplier segmentation. Mult sourcing strategies can allow decision makers
to achieve a better service level and lower the risks compared to single sourcing. Risk
mitigation inventory consists of strategies regarding ordering as well as stocking decisions.
Supplier segmentation includes the geographic separation of the supplier, and this can reduce

the disruption risks in cases of a regional disaster that can affect the manufacturing facility.

The definition of the adaptive capacity is the ability that a system has to adjust and counter
disruptions though the adoption of nonstandard operation practices without depending on
recovery operations. It is characterized also as the second level of defense against disruption
and some resilient mechanisms are the following: backup supplier plan, rerouting,
communication, and substitution. Supply chain resilience enhancement can be achieved by
having a backup supplier. Also rerouting even using nonstandard or more expensive routing

options is crucial for operations continuity. Appropriate communication and collaboration
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among the members of the SC can also help overcome disruptions. Substitution is characterized
as the temporary ability of manufacturers to substitute raw materials until the disturbance is

over.

Restorative capacity is defined as the system's ability to restore quickly and efficiently when
absorptive and adaptive capacities are insufficient to maintain acceptable performance. It is
described as the last line of protection when the system is compromised and unable to function.
Mechanisms for resilience are recommended, such as defined restoration budgets and technical

resource restoration, to allow suppliers to quickly recover from disruptions.

Ivanov et al. (2019) provide a definition for SCR, highlighting the three key categories of
resilience capacity, emphasizing the importance of absorptive capacity, when insufficiencies
are observed in its other types. In addition, SCR is presented as a hierarchical structure, as

depicted in Figure 7, and explained below (in bottom-up order):

1. Resilience enhancement/bottom level: features that enhance resilience, such as surplus

inventory or backup supplier.
2. Resilience capacity, which includes a) absorptive, b) adaptive, and c¢) restorative capacities.

3. SCs with enhanced resilience capacity require less recovery efforts when they are subject
to disruptions. Conversely, supply chains that are not as capable of resilience face higher

vulnerability and necessitate extensive efforts to recover.

4. The top level of the hierarchy (SCR) corresponds to how vulnerable and recoverable the

SC is in case of disruptions.
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Supply Chain
Resilience

Supply Chain Vulnerability
and Recoverability

Supply Chain Resilience Capacity
Supply Chain Resilience Enhancement

Figure 7. Supply chain resilience hierarchy

Ivanov and Dolgui (2020), in another publication they introduced the term “Intertwined Supply
Network™ (ISN). ISN refers to a comprehensive network of interconnected supply chains that
can ensure the delivery of products and services to the markets and society. ISNs are open
systems as companies are able to change buyer-supplier roles in interconnected SCs. From the
aspect of resilience, the ISNs are crucial in ensuring long term survival (as they provide food
service-communication). The authors also explain how disturbances at one node in the supply
network can cascade across the system, causing major disruptions and risk amplification. This
is explained by the fact that supply chains seldom exist as isolated entities; but they function
as open systems marked by structural dynamics. Over time, supply chains evolve into ISNs,

demonstrating inherent structural dynamics.

Mohammed, Lopes de Sousa Jabbourb and Diabat (2021) argue strongly that in order to
develop a resilient supply chain both internal and external resilience must be combined. This
study adds to the subject of supply chain resilience by proposing an integrated methodology
meant to analyze supply chain resilience regarding an enterprise's internal dynamic capacities
and the resilience of its suppliers. This methodology is applicable to managers, such as
purchasing managers, production managers, and engineering managers, providing a valuable
tool for measuring and analyzing weaknesses in their businesses. Consequently, it facilitates

directing efforts towards enhancing overall supply chain resilience.
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Last but not least, another publication by Harju et al. (2023) discusses the effect of
digitalization of procurement processes on supply chain resilience, featuring empirical data
from Finland. It presents that information sharing and appropriate management can be positive
drivers towards enabling supply chain resilience. According to the same study, companies that
employ data analytics systematically, can expand their information-processing capacity, that
can potentially reduce uncertainty in the SC. Moreover, many data sources can be leveraged in

the context of SC risk analytics to improve the SC's proactive and resilient behavior.
3.3 RQ3: What are the opportunities for future research?

The third research question aims to give more insights for possible future research avenues. To
answer this question, we used a two-stage method. First, we examine RQ1 and RQ2 to give
recommendations for future research. Second, we deep dive into the most cited papers & the

paper with the higher CPY score to generate new research ideas.
3.3.1 Recommendations based on RQ1 and RQ2 assessment

Supply chain resilience as a term has been explored extensively in the literature, but still there
are many opportunities for future research. First, the countries referred to in analyzed research
papers feature developed markets, based on the MSCI classification. Subsequently, it would be
really interesting to investigate articles in less developed markets: emerging, or even frontier
markets according to the MSCI classification. These could be markets within developing
countries of the EU or other economic regions globally.

In regard to authors, we have noticed that 17 authors wrote more than 1 paper meaning that the
authors are specialized in the specific topic of SCR. It would be ideal if more authors got
involved in SCR topics in order to help the research evolve. Collaboration between authors in
the field could provide opportunities for more empirical research papers, such as case studies
in different contexts. The introduction of new research authors could help introduce new
research methods and also possibly bring expertise from other fields, such as engineering,

ecology and information technology.

In terms of the methodology most of the papers employed literature review (35%) and
empirical (32%) methodologies. It is obvious that there is a lack in literature in terms of
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quantitative methodologies (8%). Moreover, the topic of SCR can be analyzed more
extensively with the use of mathematical models, analytical models, simulations, secondary

data analysis and multiple-criteria decision-making (MCDM) methods.

Another major issue concerns the measurement and assessment of supply chain resilience.
While several frameworks and approaches have been offered for assessing resilience, there is
still a lack of agreement on the most relevant metrics and indicators. Many present techniques
rely on quantitative indicators like recovery time and cost, but there is a need for more holistic

and comprehensive metrics that highlight the multifaceted character of resilience.

3.3.2 Recommendations using the most cited articles

We focused on the 10 most cited studies, based on Scopus, in order to identify areas that have
not been yest investigated. As verified also in Table 7, there are areas that have not been yet
explored, providing grounds for potential future research.

Based on the article written by lvanov & Dolgui (2020), the intertwined supply network
methodology needs to be investigated further. Some potential topics for investigation are
definition of ISN viability and SC survivability concepts, ISN network structures and viability,
roles and dynamics of ISNs during pandemic outbreaks. Also, the ripple effect in ISNs and the

game-theoretic modelling of ISN viability.

Another promising avenue for future research is the application of optimization of Bayesian
networks (BN), stochastic programming modeling (two-stage), and Markov chains for
addressing SCR problem (Hosseini & Ivanov, 2020). BN can be an effective tool for risk
analysis, decision support & uncertainty handling. A distinctive aspect of BNs is their inference
analysis, enabling the simulation of the ripple effect, or the propagation impact of a disruptive
event on supply chain entities. While BNs have found extensive use in modeling and measuring
resilience in various systems, including waterway transportation, urban infrastructure,
manufacturing, and energy, their application to SC resilience is relatively new and requires
further exploration. Markov chain modeling can be used to forecast a supply chain element's
resilience and recoverability. For example, it can be applied on supplies, manufacturing

facilities or ports.
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Moreover, regarding SCR in Industry 4.0 (Hosseini & lIvanov, 2020), the use of digital
technology as well as empirical validation of the relationship between the intersections of 14.0
and SCR (Spieske & Birkel, 2021), is another recommendation for future research. While
Industry 4.0 has attracted a lot of interest in recent years, there has been insufficient focus on
developing resilient digital technologies specifically for it. Few studies have evaluated how
digital technology and Industry 4.0 will affect SC hazards. Industry 4.0-driven SCs exhibit
significant potential, due to the adoption and use of robotics, cognitive technologies, additive
manufacturing, advanced materials and high-performance computing. Simultaneously, digital
technologies offer novel avenues for mitigating disruption risks (Ivanov, Hosseini, & Dolgui,
2019).

Scholten and Schilder (2015) emphasize the significance of identifying redundant resources as
a vital component of improving supply chain resilience. While efficiency is crucial in supply
chain management, it is also critical to strike a balance by investing in redundant resources.
These redundant resources act as disruption buffers, allowing businesses to endure unexpected
events while maintaining operational continuity. Main goal of the businesses is to maintain the
balance between redundancy and efficiency, in order to achieve better cost control and remain
competitive. As a result, finding the balance between redundancy and efficiency is critical for

properly managing supply chain resilience in the unstable business environment.

Based on (Dolgui, Ivanov, & Sokolov, 2017), another research avenue for the future is the
analysis of ripple effect and how it affects the supply chain resilience. By analyzing the ripple
effect and visualizing how it is spread thought the supply chain, researchers will be able to
develop strategies to mitigate the negative effects and the disruptions it can cause. Moreover,
an analysis into the closed-loop supply chains, and specifically in material reuse and recycling,
can have a great impact in supply chain sustainability and resilience.
Another field for research for the future based on the article of lvanov & Dolgui 2020, is the
low-certainty-need (LCN) SCs. The LCN framework presents a novel technique in managing
risks and help organizations to enhance resilience and agility. The LCN method focuses on
flexibility and responsiveness, enabling supply chains to react to possible disruptions.
Nowadays market conditions and customer preferences are unpredictable, so traditional supply

chain management strategies may not be effective, so LCN is a useful alternative. Additionally,
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another topic for further research is the role of digital technology in developing an LCN

framework.
Author Future research Citations
Ivanov, The intertwined supply network methodology needs to be investigated, 914
Dolgui the role of ISN survivability and viability and trophic chain modeling
(2020) can be examined in depth.
Hosseini, Future research can be divided into two main streams: Methodology- 618
Ivanov, based studies, particularly focusing on the applications of optimization
Dolgui of Bayesian networks (BN), stochastic programming modeling (two-
(2019) stage), and Markov chains.
Scholten, Explore redundant resources that are required for supply chain 483
Schilder, resilience & also explore the balance of those redundancies with
(2015) efficiency. Include underlying risks by using Kraljic’s matrix
Dolgui, Future research ideas are the following: ripple effect visualization, 469
Ivanov, how human factors affect the ripple effect as well as closed loop SCs.
Sokolov The role of SC digitalization, how to combine empirical research and
(2018) simulation;
Ivanov, Quantitative analysis in empirical identified areas of SC risk 412
Dolgui. management. Integrating operability objects (KPIs: resilience, stability
Sokolov, robustness)
Ivanova
(2017)

El Baz, Ruel Future studies in other countries highlight similarities and/or 371
(2021) differences with other contexts. Also having data for a longer period
of time might give other results. How SC resilience and robustness

might influence firms’ performances

Brusset, Apply the survey in more countries & use experts from other part of 318
Teller (2017) the company. Include more moderator except from risk such as firm or

supply chain characteristics in order to identify capability—resilience
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relationships. The role of managerial expertise in information

technology
Wieland, How supply chain resilience is linked to the wider resilience debates 179
Durach in other fields
(2021)
Spieske, Empirical validation of the association between the intersections of 173

Birkel (2021) supply chain resilience and 14.0 industry.

Table 7. Indicative impact of the most cited articles

In addition to the above, Table 8 presents the top-ten research publications with regards to
citations per year (CPY). The results indicate that there are publications that were momentarily
considered by the research community in a specific period of time, but not cited consistently
ever since. Therefore, this metric could hint to interesting research topics and findings, which

could be revisited in the future if similar disruption events, like the pandemic happen again.

For example, in the research publications, there are examples of research that points to actual
supply chain resilience practices that could be employed during large-scale disruption events.
Researchers can discover best practices and lessons learned from previous disruptions by
analyzing real-world case studies and empirical data, which can then be used to design
successful resilience strategies for future crises. (Negri, Cagno, Colicchia, & Sarkis, 2021).
Other publications offer a window to the past through case studies that refer to specific
countries and/or areas (Kéhkonen, Evangelista, Hallikas, Immonen, & Lintukangas, 2021).
Such publications offer a historical account of how the pandemic has disrupted SCs in different
geographic and economic contexts, which could be a very valuable resource for future
reference, in case of a similar pandemic occurs again. Also the next stage of research might be
the examination of behaviors connected to major competencies on a sub-level. Researchers can

boost resilience by developing new capabilities with improved technologies.

Moreover, another major issue that is highlighted is the measurement and assessment of supply
chain resilience. While several frameworks and approaches have been offered for assessing
resilience, there is still a lack of agreement on the most relevant metrics and indicators. Many

present techniques rely on quantitative indicators like recovery time and cost, which may not
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fully capture the multidimensional nature of resilience. As a result, there is a need for more
holistic and comprehensive metrics that can highlight the multifaceted character of resilience,
taking into consideration factors such as adaptability, agility, and robustness across various
dimensions of the supply chain network. Addressing this issue is critical for properly analyzing

and improving supply chain resilience in today's volatile and uncertain business environment.

Author Future research CPY

Ivanov, Dolgui The intertwined supply network methodology needs to be 229
(2020) investigated, the role of ISN survivability and viability and trophic

chain modeling can be examined in depth.

El Baz, Ruel Future studies in other countries highlight similarities and/or 124
(2021) differences with other contexts. Also having data for a longer
period of time might give other results. How SC resilience and

robustness might influence firms’ performances

Hosseini, Future research can be divided into two main streams: 124

Ivanov, Dolgui Methodology-based studies, particularly focusing on the

(2019) applications of optimization of Bayesian networks (BN), stochastic
programming modeling (two-stage), and Markov chains.

Dolgui, Future research ideas are the following: ripple effect visualization, 78
Ivanov, how human factors affect the ripple effect as well as closed loop
Sokolov SCs. The role of SC digitalization, how to combine empirical
(2018) research and simulation;

Burgos, Ilvanov How SC policies can help in controlling the ripple effect in case of 60
(2021) pandemic outbreaks. How digital technologies can help recover
from the pandemic. How robotics and automations can be

implemented in distribution centers

Wieland, How supply chain resilience is linked to the wider resilience 60
Durach (2021) debates in other fields
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Ivanov, Quantitative analysis in empirical identified areas of SC risk 59
Dolgui, management. Integrating operability objects (KPIs: resilience,
Sokolov, stability robustness)

Ivanova (2017)

Spieske, Birkel Empirical validation of the association between the intersections of 58
(2021) supply chain resilience and 14.0 industry.

Scholten, Explore redundant resources that are required for supply chain 54
Schilder resilience & explore also the balance of those redundancies with
(2015) efficiency. Include underlying risks by using Krajic’s matrix
Kihkonen, Examine strategies that companies can adopt in case of supply 46
Hallikas, chain disruptions. Conduct comparative analysis on the impact of
Immonen, pandemic in different sectors and countries.

Lintukangas
(2023)

Negri, Cagno, Conduct empirical investigations into implemented SCR practices 46
Colicchia —by companies- and their effect. Human and organizational
Sarkis (2021)  behavior factors in order to adapt SCR practices.

Table 8. Top-ten cited studies based on CPY (citations per year)
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4. Conclusion

4.1. Closing remarks

Supply chain resilience has become increasingly important in today's dynamic and uncertain
business environment, which is marked by frequent disruptions and uncertainties. It refers to a
supply chain's ability to foresee, tolerate, recover from, and adapt to various disturbances while
maintaining core functions and performance. Academics and policymakers have paid close
attention to the notion, as natural disasters, geopolitical conflicts, economic crises, and
pandemics like the COVID-19 epidemic continue to pose substantial problems to global supply
chains. The COVID-19 pandemic exposed the vulnerability of non-resilient global supply
networks, causing many organizations to experience business interruptions due to supply
delays or stoppages. Furthermore, many firms were impacted by the absence of a survival
resilience plan inside their SC risk management. Over recent years, SC literature has
intensified emphasis on understanding how supply chains have responded to one of the biggest

and most unforeseen events that has ever occurred (Castillo, 2023).

As demonstrated in Sections 2 and 3, the significant amount of research publications on this
topic recently proves the increasing interest in SCR. Based on literature findings, resilience is
one of the integral components of SCs. Academic articles on the field propose diverse

definitions for it and offer various models that elucidate the action framework (Castillo, 2023).

The analyzed publications reveal that numerous research theories have started to appear in the
topic of SCR. Research indicated that pro-active resilience strategies can have a positive impact
on supply chain performance. Meanwhile, the concept of resilience capacity has been
introduced, expanded through three concepts/lines of defense. Moreover, focus was placed on
the main drivers of SCR and how those can contribute in maximizing resilience. Last but not
least, the concept of SCR hierarchy was explored, which discusses the different layers that
should be addressed to build resilient supply chains.

The future of supply chain resilience is also analyzed in this dissertation. Usage of digital
technology can ensure firm resilience in a rapidly changing and turbulent environment.
Blockchain technology (BC) can give complete solutions to SC problems such as disruptions,

shortages, poor quality, cross-delivery. BC is viewed as an opportunity that enhances resilience
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within the system. Furthermore, the discussion has delved into Bayesian networks and their
integration with machine learning algorithms to address significant big data supply chain
problems. BNs seem to be an effective tool for resolving SC risk and resilience issues, with the
capacity to imitate the effects of unanticipated interruptions on supply chain resilience using
FP analysis. One another note the significance of information sharing and collaboration in
improving supply chain resilience is still understudied. While there is widespread agreement
on the value of collaboration among supply chain participants, empirical evidence on the
mechanisms by which information sharing leads to resilience is limited. Furthermore, the use
of digital technologies such as blockchain, Internet of Things (10T), and artificial intelligence
(Al) to improve supply chain resilience offers a promising route for research, but it is still in

its early stages.

4.2 Limitations

The SLR process is different from the conventional ones as it includes subjectivity, as the
outcomes are dependent on the inclusion criteria used by the researcher. There is still a
possibility of some missing studies, even though we are under the impression that all
appropriate contributions have been included. We are confident that new publications will not

have an impact on the unambiguous findings of this SLR.

At the time of authoring this dissertation (end of 2023), research publications of a very specific
temporal period have been examined. It is possible that more interesting research outcomes
will surface, since markets are still affected by the turbulent global events in the post-pandemic
era. Additionally, our analysis has been performed by using certain geographical limitations
(EU countries), so future research can be done in other geographical contexts, in order to
identify if there are any similarities and emerging patterns.

In terms of research criteria used, we specifically included articles from highly-ranked journals
in the English language. Thus, a) books, conference papers, and unpublished works were not
included in this research and b) information pieces in different languages were not considered,
although they could provide significant contributions to the research topic at hand. Last but not

least, our choice of database (Scopus) may have limited our access to research publications.
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Other online repositories could be considered in the future, such as Google Scholar, Web of

Science or ResearchGate.

4.3 Directions for future research

Future research publications may attempt to eliminate the gap between resilience and
sustainability issues by deploying stochastic models, which will explore the balance of
sustainable and resilience decisions. While numerous researchers have applied multi-criteria
decision-making (MCDM) methods to solve problems related to resilient supplier selection,
other MCDM methods, such as (i) the technique for order of preference by similarity to ideal
solution (TOPSIS), (ii) analytical hierarch process (AHP), have not been thoroughly
investigated within the context of supply chain resilience. A proposed focus is on the
applications of MCDM methods to address challenges related to resilient suppliers and
vendors.

Multi-criteria decision-making (MCDM) can be used to evaluate supply chain networks in
regard to resilience, environmental sustainability, as well as organizational criteria. Expansion
in theoretical concepts and frameworks is also possible and — to a large extent — expected. As
numerous case studies from a variety of socio-economic contexts emerge, new challenges will
be offered to future researchers to explore and solve. For example, there is a gap in literature
in the quantitative analysis of internal resilience capabilities (IRCs), focusing on the internal
capacity of organizations to build resilient supply chains. In this and similar research areas,
development of theories and strategies by combining insights from other research sectors (e.g.

information technology) would be undoubtedly interesting for the field.
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