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Abstract

Purpose — This study aims to investigate the role of technology in enhancing the resilience of humanitarian and commercial supply chains during
disruptions such as the COVID-19 pandemic and economic sanctions.

Design/methodology/approach — A five-step review process for conducting a systematic literature review was adopted to frame future
technological interests that depict the role of technology.

Findings — This study identified key technological inventions, such as Industry 4.0 technologies, that help supply chains recover and adapt to crises.
The study findings show that while technology offers significant benefits in mitigating disruptions, a gap remains between technological
advancements and practical performance, particularly in humanitarian contexts. Humanitarian supply chains require technology that provides
quality information sharing and collaborative decision-making capabilities for reactive approaches. Most literature prioritises large and complex
data processing and transactions, cybersecurity, hybridised systems, visibility, transparency, interconnection, responsiveness and collaborative
technological features that lead to a resilient supply chain and the ability to respond to future crises.

Research limitations/implications — This study explores the role of technology in building resilient supply chain systems during disruptions, using
a time-bound approach for efficient research and comprehensive literature analysis.

Practical implications — Understanding the role of technologies in logistics and supply chain activities helps evaluate and select various
technologies and technological features to overcome the impact of disruptive events or shocks on supply chains.

Social implications — Shaping, expanding and forecasting the technological requirements for supply chain systems provides the conceptual
foundation for developing resilient supply chains.

Originality/value — The new insights from this study demonstrate how the technology was used across industry sectors to overcome the
pandemic’s and Russian economic sanctions’ impact on supply chains.
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1. Introduction

Digitalisation of supply chains (SCs) (Flechsig ez al., 2022)
gained considerable attention from global leaders to large
organisations during the COVID-19 pandemic (Knight ez al.,
2022; Zahoor et al., 2022). The trade restrictions (Matthews
et al., 2022) to protect against virus spread and the conflict
between Russia and Ukraine led to a shortage of key
commodities (Curran ez al., 2021) and SC disruption (Pereira
et al., 2022), raising the need for resilient commercial and
humanitarian SCs (Birkel et al, 2023; Thompson and
Anderson, 2021). The use of technology played a major role in
protecting the spread of the virus and sharing COVID-
19 information.

Technology offers the opportunity to bring a new shift (Srai
and Lorentz, 2019; Van Hoek, 2021) in the SCs, replacing the
current physical logistics and SC system with a new and/or
hybrid system, to develop resilience in the SCs. The use of
industry 4.0 technologies (I4.0T) has shown promising results
in SC performances (Balakrishnan and Usha, 2021; Dongfang
et al., 2022; Eslami ez al., 2024). Most of the existing literature
on the related COVID-19 pandemic focuses either on the
impact of the pandemic on SCs (Ardolino et al., 2022; Min,
2023; Patrucco and Kéhkonen, 2021) or the digitalisation of SC
processes (Vaidya et al., 2018). However, the specific role of
technology in building resilient supply chains (RSCs)
(Piyathanavong et al., 2024) and mitigating disruptive scenarios
remains controversial and uncertain. This controversy and
uncertainty are regrettable given the importance of the issue,
which has both practical and theoretical implications. It is
assumed that minimising SC disruptions (Ivanov and Dolgui,
2021) benefits economic, environmental and social values.
Disruptions are inherent features of SC systems due to their
complexity, interconnectedness and vulnerability to external
factors such as geopolitical sanctions, pandemics and disasters.
Technology is seen as a promising means to mitigate those
challenges during disruption. For instance, the introduction of
digital coins using blockchain technology (BCT) (Choi ez al.,
2022) to overcome currency freezing during sanction, and the
design of personal protective equipment for medical tools using
additive manufacturing.

I14.0T play a key role in enhancing the efficiency and
resilience of commercial and humanitarian SCs, but their
implementation is not without challenges. The limitations can
challenge the value of technology in addressing SC disruptions.
These drawbacks pose critical challenges when designing and
implementing technology-driven solutions. One of the primary
limitations in implementing advanced technology is its high
investment cost, particularly in the humanitarian SC. The cost
of technologies such as blockchain, drones or automated SC
systems is difficult, especially for developing economies
(Gunasekaran er al., 2024). Integrating technologies is also a
critical challenge as it involves diverse systems across the SC.
This problem is severe particularly in humanitarian logistics as
many stakeholders from non-governmental organizations,
government and private stakeholders and donors are involved
which may be difficult due to lack of standardisation and
interoperability. Such a lack of integration among systems of
different stakeholders can result in delays and inefficiencies,

especially during emergencies when time-sensitive responses
are critical (Gorkhali, 2022).

The application of technologies relies on the availability of
accurate and reliable data. However, data availability and
reliability are often major issues in disaster-stricken regions,
which can lead to poor decision-making and erode the
effectiveness of technology (Liu et al., 2022a, 2022b). The
growing reliance on technology for managing humanitarian SCs
introduces emerging vulnerabilities related to cybersecurity
risks, such as data breaches, hacking or cyberattacks, which can
severely disrupt humanitarian operations and delay aid delivery
(Kalla et al., 2020). Skill gaps and human resources also
constrain the use of technology in managing SC disruptions.
These constraints can hamper the use and implementation of
technologies in humanitarian SC, particularly in crises where
human resource capacities are already stretched thin (Murtaza
et al., 2004; Wankhede and Vinodh, 2023).

Moreover, technology use and implementation of
humanitarian SCs, such as autonomous systems: drones or
robots, raise ethical concerns regarding the safety of vulnerable
populations and the potential for technology to escalate
inequalities. The displacement of the human workforce by
technologies can have social implications, particularly in high
joblessness countries (Wang er al, 2021a). Furthermore,
overreliance on technology can result in a situation where human
intuition, experience and flexibility are underestimated. This
feature has a strong effect particularly in the humanitarian SC as
it requires adapting to rapidly changing circumstances (Chen
et al., 2019). In addition, the issue of scaling up is a challenge in
implementing technology in SCs advanced technologies can
work well on a small scale but face difficulties when
implemented in large-scale humanitarian SCs with complex
emergencies (Kovacs and Spens, 2011).

This paper, therefore, fills this gap in the literature and
addresses the controversy and uncertainty by focusing on four
primary objectives.

Firstly, the paper intends to highlight the need for RSC
systems. The current SC systems were unable to show
robustness against SC disruptions. Longer lead times, greater
demand variability and higher risks of SC disruptions are
observed as a result of the COVID-19 pandemic (Fisher Ke
et al., 2022; Patrucco and Kéhkonen, 2021). The disruptions of
SCs (Bals et al., 2019; Glas et al., 2021) due to business and
transport route restrictions resulted in rerouting, supply
uncertainty (Moretto and Caniato, 2021), noticeable inflation
records (deLisle, 2022; Steffen and Patt, 2022), financial
(Yousaf er al., 2022) and transport (Chowdhury ez al, 2021)
disruptions, excessive logistics costs and missed delivery
deadlines (Estrada and Koutronas, 2022) making the current
SC system incompetent. Therefore, this study aims to
demonstrate the gap between the current SC system and how
technology can capacitate the SCM to become resilient to poor
circumstances. Secondly, it attempts to demonstrate the
importance of a paradigm shift. The paradigm shift could
involve replacing the current SC systems with new technological
features or hybridised systems to make the SC system more
resilient. Thirdly, the paper strives to capitalise on the role of
technology in mitigating disruptive scenarios such as COVID-
19. Rapid technological development affects the current SC
systems by providing a tool to respond to any challenges and
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competitions. This study identifies five major areas of SC
characteristics that are important to overcome disruptions. The
final purpose of this study is to investigate promising
technologies and technological features that are important in
building RSC systems by gaining deep and comprehensive
insights into previous research on the role of all technologies in
the SC. At the same time, some technical challenges have been
identified that require improvement for the proper
implementation of technologies, such as privacy and security
requirements (Kalla ez al., 2020), unreliable outcomes (Tiwari
et al., 2024), poor integration capability to the existing devices,
scalability, ineffective technology utilisation (Liu et al,
2022a; Rajaguru and Matanda, 2019) and human-machine
reconciliation (Choi er al., 2022). However, the effectiveness of
technology in shifting the SC paradigms depends on the level of
implementation, technical development and the dominance of a
particular technology in offering the necessary technological
features for most sectors.

From a practical standpoint, this work demonstrates the role
of technology in enhancing supply chain resilience (SCR) during
and beyond disruptions, as well as the need for a paradigm shift.
We encourage organisations to adopt technologies that enhance
their SCs, thus improving their ability to resist shocks and adapt
to unforeseen events. In this regard, this study seeks to answer
the following research question:

RQI. What has been the role of technology in managing SCs
amid the COVID-19 pandemic and Russian economic
sanctions?

From a theoretical perspective, this work updates SC
technological feature requirements to address current and
future challenges and anticipate disruptive technological
breakthroughs that could alter SC paradigms by using trendy
features to overcome events or shocks. Hence, this work
attempts to answer the following question:

RQ2. What technological features are suggested for developing
RSCs?

Thus, the paper reviews the role of technology in reducing
disruptions and developing RSCs for commercial and
humanitarian, focusing on current trends and future
technological requirements. We have contributed to research
by analysing and reporting on how technology can develop
SCR. Our framework shows the industry’s experience and
potential during COVID-19. This paper is structured into
seven sections:

Section 1 provides an overview of the research and defines
the aim and objectives of the present study; Section 2 provides
an overview of SCR; Section 3 provides the research approach
followed in conducting the study; Section 4 presents the main
findings and analysis; Section 5 presents research needs and
discussion; Section 6 presents the implications of the study; and
finally Section 7 presents the conclusion of the study.

2. Supply chain resilience

The global pandemic (Chowdhury et al, 2021; Das et al.,
2022b) and the war between Russia and Ukraine exposed the
SC integration vulnerabilities (Acevedo and ILorca-Susino,

2021; Adekoya er al., 2022; deLisle, 2022; Estrada and
Koutronas, 2022) and put SCR into question (Curran et al.,
2021). Individuals, organisations, companies and countries have
been impacted by these disruptions. In this kind of scenario, the
role of technology becomes very important in reducing supply
shortages such as oil (Adekoya er al., 2022) and raw materials
and maintaining transportation prices as low as possible by
creating and forecasting necessary SC characteristics,
responsibilities and duties, thereby strengthening the crisis
management system.

The role of technology is considered essential in creating
RSCs, both for commercial and humanitarian SCs. Firms’
ability to exploit and explore new ideas helps them overcome
disruptions and build SCR using 14.0T (Charles Arthur ez al.,
2022). The study by Chowdhury ez al. (2021), on the role of
technology in the implementation of resilient strategies,
summed up the strategies for minimising the impacts of
COVID-19, recovering from the current pandemic and
preparing for future pandemics, as three main disruptions of
SCR:

1 preparedness;
2 response; and
3 recovery.

Previous studies on the role of technology in implementing
resilience strategies suggested only low-tech solutions to the
problem, such as health-care SCs, the use of additive
manufacturing (AM), mobile service operations, drones and
artificial intelligence (AI). However, technologies are available
to build RSC with a combination of other resilient attributes or
strategies (Magableh, 2021). I4.0T such as blockchain,
robotics, Internet of Things (IoT), Al big data analytics (BDA)
and cloud computing (CC) are rarely studied for their role in
managing disruption and ensuring resilience (Chowdhury ez al.,
2021). Most literature (Kumar ez al., 2022; Roma and Adriana,
2021) associates the use of AM technology only with specific
applications, such as medical and personal protection
equipment (PPE). However, this literature revealed the role of
AM technology in various roles, particularly during disruption
periods, such as remanufacturing and diminishing waste
resources by employing just-in-time production. The
manufacturing of PPE and health-care equipment for hospitals
was achieved through collaborative platforms, with printers and
volunteers assisting. However, discovering and classifying
proven designs was challenging, as most designs were published
online without official testing or certification. The pandemic
and geopolitical crises have exposed the vulnerability in the
health-care sector underscoring the necessity of developing
robust and RSCs that can withstand future challenges. Digital
technology (DT) showed its capabilities in improving health-
care SCR during disruption periods. The integration of DT
significantly changed the health-care sector, enhancing
visibility, transparency and stakeholder collaboration (Chen
etal., 2019; Tiwari er al., 2024). The implementation of DT for
tracking and tracing important medical supplies, such as PPEs,
medicines and vaccines, attracted the interest of global health
organisations. However, we acknowledge some technical
challenges that require improvement for the proper
implementation of technologies. The unreliable outcome of
BDA and Al tools is due to a lack of end-to-end visibility in the
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SC, an overwhelming amount of data that can lead to poor
decision-making (Tiwari er al, 2024), poor integration
capability to the existing devices and inequality in access to
technology that leads to a digital divide and SC integration
challenges.

Naz et al. (2022) proposed that future technology adoption
could reduce the social, economic and environmental impacts of
SCs and/or transportation and logistics. The technological
progress could also help develop a framework for supplier
selection and RSC network design. While designing resilient and
robust SCs, it is mandatory to consider technology that
overcomes future risks, such as SC network disruptions (Das
et al., 2022a; Van Der Vegt er al., 2015), cybersecurity and theft
behaviours. Four fundamental design principles were proposed
for digitising purchasing and SC management, interconnection,
information transparency (Van Hoek, 2020), decentralised
decisions and technical assistance (Srai and Lorentz, 2019). The
upcoming technology is expected to improve organisational
competencies such as openness to a new solution and process
optimisation (Bals ez al., 2019). Digital twin, data-driven SC risk
analytics systems, can aid decision-making in historical analysis,
predictive optimisation, simulation of alternative designs, real-
time recovery control and learning and disruption pattern
recognition, providing a basis for managing disruption risks in
SC (Ivanov and Dolgui, 2021).

A significant number of studies demonstrate the potential of
DTs to shift the paradigm of the SC system (Srai and Lorentz,
2019). This study highlights how current technology shifts future
SC activities by using the relationships between technological
progress and SC development. Digitalisation significantly
influenced the development of crisis protocols during the
COVID-19 pandemic, primarily due to the need for physical
distancing measures (Durugbo ez al., 2022). All technologies,
strategies, techniques and approaches enable firms to close the
gap, which helps to develop an RSC system (Magableh, 2021).
As firms increase their global footprint and the number of global
partners, the demand for DT adoption increases (Matthews
et al., 2022). Based on the current industrial experience,
compatible, reconfigurable, interconnected and collaborative
(Kiiftner er al., 2022), responsive (Frederico er al., 2023) and
consistent technological features are among the upcoming
requirements of technological characteristics that lead to an RSC
to respond to future crises. It is highlighted that large and
complex data processing and transactions, cybersecurity,
hybridised systems and improved integration between
blockchain, Al IoT and data analytics features are prioritised by
most sectors to meet their objectives and respond to future
challenges. The use of technology in SCs is crucial for fostering
trust among stakeholders (Haddud er al, 2017). However,
ineffective technology utilisation can lead to miscommunication,
data inaccuracies and a lack of transparency, causing
misunderstandings, conflicts and disruptions (Liu ez al., 2022a;
Rajaguru and Matanda, 2019). A computer security update in
July 2024 disrupted the aviation industry and other businesses.
Airlines like Delta, American and United issued ground stops
and manually checked in passengers. Such disruptions in the SC
highlight the importance of ensuring the safe and effective
utilisation of technologies. Establishing clear protocols and
ensuring data integrity is essential for mitigating risks associated
with technological failures (Abou Kamar ez al., 2023).

15.0 technology, which favours human—machine (Choi ez al.,
2022) and SC stakeholder collaboration, is expected to
contribute to developing RSCs and network connectivity. IoT,
BCT and digital twins have the potential to provide
connectivity between SCs, which helps to develop RSCs. The
presence of smart materials in I5.0 technologies plays a major
role in performing multiple functionalities and capabilities in a
chaotic environment such as the COVID-19 pandemic (Jefroy
et al., 2022). In their work, Choi et al. (2022) highlighted the
potential pitfalls of human-machine reconciliation for
achieving coexistence between machines and humans in the
context of sustainable social welfare. However, users should
make better decisions about the role of technology. Humans
create technology to perform particular objectives; however,
one can use it for unethical activities. Therefore, the potential
of those technologies lies not in the technologies themselves,
but in how they are leveraged.

3. Research methodology

This review adopted an established five-step (Figure 1) process
for conducting a systematic literature review (SLR). Denyer
and Tranfield (2009) suggest an SLR to pass through research
question development, literature selection, article evaluation
systems to include or exclude, data analysis and synthesis and
reporting findings.

3.1 Developing research questions

An initial extensive explanatory literature review in the area of
SC and technology during the COVID-19 pandemic and the
ongoing Russia—Ukraine war (Ardolino ez al., 2022; Portner
et al., 2022), led to the development of RQI! and RQ2 to
systematically review the literature.

3.2 Literature selection strategy

This literature review aims to develop a comprehensive
understanding of a research problem by minimising bias using
four search criteria:

1 timeframe;

2 database;

3 journal selection; and

4  keywords.

The first known COVID-19 outbreak was reported in
December 2019 (Cordeiro et al., 2022). However, without
developing the capability to adapt and customise the pandemic
consequences, the conflict between Russia and Ukraine, which
started in February 2022, led to unprecedented economic and
social sanctions against Russia (Nguyen and Do, 2021; Tosun
and Eshraghi, 2022), as well as the SC crisis. For this reason,
articles published between January 2020 and September 2022
were explored and considered.

To identify scholarly and peer-reviewed journal articles
related to SCM and technological progress Scopus, Taylor &
Francis, Wiley, Springer, Emerald and IEEE databases were
explored.

To ensure the standard of our systematic review, we strictly
considered peer-reviewed journals in line with our research
questions.

To find the relevant articles, we used preliminary surveys and
iteration methods on internet databases to select 19 keywords
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Figure 1 Systematic literature review process

Step |

RQ1

Research question
formulation

RQ2

Scopus 170
............. Wiley 231
oo"" Rt YR Tayl cis 700
e -~ Identification of Sea, - ¢ E:\:,;g Famcts 768
- databases 5 . Springer 146
IEEE 166
i Y Others 38
Step 2 '
n= 2219
Developing 543[4:010:1 & 4
keywords Screening < 2045 excluded after reading titles
) \ ______ /’ - 174 screened for abstract reading

Step 3 -« Final selection processes based on criteria
Eligibility Excluded Included Final sample size
(inclusion & exclusion)
Scopus 41 Scopus 16 Scopus 10
Wiley 6 Wiley 3 Wiley 0
Taylor & Francis 11 Taylor & Francis 8 Taylor & Francis 8
Emerald 17 Emerald 8 Emerald 7
Step 4 Springer 25 Springer 16 Springer 13
Analysis and synthesis IEEE 4 IEEE 1 IEEE 1
Others 11 Others 7 Others 1
n =40

Step §
Result and Discussion

Source(s): Authors’ own work

from the technologies and SCR-related literature. Literature
searching is performed using the following key terms “supply
chain” AND “disruption” OR “COVID-19 pandemic” OR
“Russia-Ukraine war” AND “technology” OR “industry 4.0”
OR “digitalisation” OR “artificial intelligence” OR “blockchain”
OR “additive manufacturing” OR “big data analytics” OR
“cloud computing” OR “internet of people” OR “internet of
things” OR “augmented reality” OR “automation” OR
“robotics” AND “resilience” OR “supply chain resilience” on
titles based on Boolean logic. In total, 2,219 English-language
articles were found using the more specific search criteria. The
domain of journal articles was considered within the scope of
procurement, logistics, operations, SC management,
purchasing, transport, manufacturing, industrial marketing,
information systems, business, production
technology and integrated SC.

€Cconomics,

3.3 Inclusion and exclusion criteria
The screening and shortlisting mechanism was reading the title
of the articles based on current technologies and future forecast
contributions (Rad ez al., 2022; Vaidya ez al., 2018). Following
the scope of this review, publication coverage related to the title
and after finding no or very few keywords in the article using a
manual search, 2,045 journal articles were dropped. After
reviewing the abstract of 174 articles, 115 articles are excluded
from further investigations, due to a lack of detailed
information about technological contribution during the
pandemic. The remaining 59 articles were considered for
further reading and a total of 40 articles were used for this SLR.
To ensure the validity of the work and avoid the rejection of a
good sample, manual keyword searching was performed on
each excluded article.

3.4 Literature analysis and synthesis
The sample articles were synthesised and analysed to gain new
insights and knowledge. Braun and Clarke’s (2006) inductive
theme research analysis methodologies were applied to analyse
and summarise the key role of technologies. Technology’s
contribution to SCs during the COVID-19 pandemic and
Russian economic sanctions was classified, organised and
systematised to examine the literature’s contribution (Table 2).
After reading Table 2 and re-reading the literature to become
acquainted with the main concepts, iterations such as collecting
similar technological roles and technologies together to develop
initial codes were performed. It is then organised and
systematised to generate themes. This includes defining codes
and analysing the themes. The relationships between the data
items and codes, as well as those between the themes and data
sets, were examined. From the data extraction, the final themes
were defined, named, arranged and reported. The following
major technological roles (themes) are formulated from
Table 2: information gathering, analysis and sharing; visibility
and transparency; collaboration and integration; automation
and efficiency; and analytical and innovative capability. Finally,
the analysis of these data was used to reveal or frame the current
role of technology and upcoming SC requirements.

4. Analysis and findings

Our study highlights the potential of technology in enhancing
SCR during disruptions, but also highlights a gap between
technological advancements and performance, emphasising
resistance and recovery in humanitarian SCs. We have
contributed to the research community by identifying, analysing,
synthesising, interpreting and reporting the fragmented
literature on the role of different technologies in developing
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SCR. We have developed, a comprehensive framework
(subsection 4.3) that reveals the industry’s experience and the
potential of technology during the COVID-19 disruption.

4.1 Descriptive analysis of journal contributions

Table 1 presents academic journal guide rankings and paper
numbers for 2022 journals retrieved from the Scimago Journal
and Country Rank databases. The International Fournal of
Production Research, Operation Management Research and the
International Fournal of Operations and Production Management
have the highest technological contribution coverage.

4.2 Identification and evaluation of technological role
during the COVID-19 pandemic

Technology is crucial in logistics and SC management during
disruptions like geopolitical conflicts and pandemics. It assesses
risks (Ivanov and Dolgui, 2021; Park and Singh, 2023; Sharma
et al., 2022; Van Der Vegt et al.,, 2015), enhances visibility
(Ivanov, 2024; Tiwari er al., 2024), optimises routes (Ershadi
and Shemirani, 2022; Li er al., 2022a; Oksuz and Satoglu,
2023) and provides predictive analytics for proactive (Qrunfleh
et al., 2023) decision-making. The application of technology in
such situations varies based on specific challenges and
requirements and depends on the strategies and technologies
adopted by logistics professionals.

Table 2 presents the technological role during disruptions,
including the journal’s published articles, context and
technologies used. The table is used for designing trendy
technological features (Figure 3), dominant technologies
(Figure 4) and technological frameworks.

4.3 Technological framework to develop supply chain
resilience

Digitising the SC process, which involves planning,
implementing, controlling, marketing, distributing, financing
and storing goods and materials, provides information sharing,
transparency, automation, flexibility and collaboration
capabilities that enable resilient and sustainable SC systems

Table 1 Journal contributions on the role of technology during disruptions

capable of responding to and recovering from disruptions. For
instance, using unmanned aerial vehicles (UAVs) in
humanitarian SCs aids network connectivity, facilitates data
collection and enables the delivery of medical supplies, food and
equipment to inaccessible areas or areas with damaged
infrastructure, thereby improving response times (Masroor ez al.,
2021). In various and large-scale agriculture SCs, this UAV
technology can also be effectively used for crop spraying,
monitoring, irrigation and fertilisation tasks. However, the
effectiveness of technology in shifting the SC paradigms depends
on the level of implementation, technical development and the
dominance of a particular technology to offer the necessary
technological features for most sectors. The BCT provides
COVID-19 patient information sharing to handle immigration
and emigration processes, building a more RSC by establishing
an immutable recording of data logs, supporting audibility,
provenance and transparency and food distribution (Kalla ez al.,
2020; L’Hermitte and Nair, 2021). To fully implement BCT
and get its benefits, a few obstacles, such as privacy and security
requirements, legal disputes, scalability and resource utilisation
efficiencies, must be overcome (Kalla ez al., 2020).

Following a comprehensive review, we have framed five
critical technological applications (Figure 2) that are essential
in developing the RSC system based on the experience of the
COVID-19 pandemic disruption. This framework shows the
role and features of technology in overcoming SC challenges
during disruptions. The framework systematically answers the
research questions. The selected articles are analysed using the
main frameworks discussed in the following subsections.

4.3.1 Information gathering, analysing and sharing

The adoption of diverse DTs to manage the overall SCs
(Akbari and Hopkins, 2022) helps to develop resilience, which
is the ability of a firm to sense, adapt to and quickly respond to
the changes, in SCs (Li et al., 2022b). In the literature, it is
explored how DT's assist businesses in creating a coordinated
SC through information sharing and collaborative decision-
making, which may improve the four key elements of resilience,
namely, flexibility, transparency, visibility and agility. Agility

Journals

Journals impact factor (SJR 2022) No. of the article (%)

Journal of Purchasing and Supply Management
Operations Management Research

Industrial Marketing Management

Annals of Operations Research

International Journal of Operations and Production Management
International Journal of Production Economics
International Journal of Supply Chain Management
International Journal of Production Research
Transportation Research Part E

Technological Forecasting and Social Change
Computers and Industrial Engineering
International Journal of Logistics Management
Information Systems Frontiers

IEEE Transactions on Engineering Management
Total

Source(s): Authors’ own work

2.09(Q1) 2(5)
0.79(Q2) 9(22.5)
2.66 (Q1) 3(7.5)
1.05 (Q1) 3(7.5)
2.62 (Q1) 5(12.5)
3.03(Q1) 2(5)

- 1(2.5)
2.98 (Q1) 8(20)
3.01 (Q1) 1(2.5)
2.64(Q1) 1(2.5)
1.76 (Q1) 1(2.5)
1.47 (Q1) 2(5)
1.42 (Q1) 1(2.5)

1(QM) 1(2.5)

40




Journal of Humanitarian Logistics and Supply Chain Management

Resilient supply chains

Birhanu Shanko Dura et al.

(panunuod)
UOI3EZI[ENSIA PUB UO[1EIIUNWWO)
Juawabeuew
enuod pue fHusledsuel) HS ‘Aeindde pioday
Aujiqeaden pue buiydesy awiy-jeal ‘fousidiys IS
Juswade|d Aiojuanu|
Juswabeueuw ysu pue pneiq
fouapiygaul padnpal pue seduewlopad panoiduw)
uoidNpal 3502 pue A1RAllRq
£ouaIyjaUl padNPaI pUB SBIUBULIONI
uonewosne Huuniejnuew pue ARl
ssauanisuodsay
1502 abel10}s pue uonenodsuel) bupnpay
DS 9} SS0IdB 3)SEM pUB XD03S bupnpay
suonisodoid

v

108
101

v

sauoiq

S92IYA Snowouoiny
3130704 PIUBAPY

v__:Q.E oddns m.y_ pue

aN[eA JAWO1SN) "UOMBSIWOISNd 19Npoid DS S,WeuldIA uo Abojouydal Y (zz02) o1e9s9Y
19yJew pue sajes jo uonjubodal pue bunsedaiod 0°p1 Jo 1edw ay3 Apnis o vad uondope '] joIudlxaayl SupdoH pue Legyy  dAneNIUENYD jeouidwy  juswabeueyy suonessdp 6
9)SEM |BDJAWILIO0D
Jo Buissadoud pue podsuely ‘uoidaj|0d panoidu) 10]
uoledIUNWWOY)
51500 pue a1sem Bupnpay
awy buiddiys anoidw| ureyaxdolg
Aujiqixayy ssedoud uononpoud
S 3y} Ul uoneibaju| S juajpisal bupjing
uondnpal sawi buissadold  dlwapued ayy buunp (ol sy pue ur (30) Awou0da Jejnaup pue (zz02) o1e9s9Y
uoneuawsa|dwi 3 DSy buidojanap ur o'yl ainny 8yl saibojouydal oy Ainsnpuj  ABojouydal o'y Jo Hed ay| Je3a buejbuoq  anneyend  [eonasosy]  juswebeueyy suonelsdo 8
9U3I|ISd pue
Aunqixa4  Ajigeuressns buieasn uo 1pedut pJeasay
Buissadoud uonewoyul pue Aijiqerdepy juediyubls s, |y buirebnsanu| Iy suonesado HS ui dudlIsay (zz0?) ‘12 19 BN y1S 1S juswabeueyy suoneddp L
{JUBWUOIIAUD
jua|nginy Aue ssaippe
01 Ayjigeureisns s yedw wiiy (zz0?7) unypney) YEIE]
Aujiqeded uoneaouu] e jo Ajigeded jesibojouydal moH (ouauab) Abojouyda) Kyjigeurelsns Hs pue aallaneyd  anneuend eouidwy  juswabeueyy suoneisdo 9
foeinoy
fouasedsuesr)
Rynipauuo)
JUBWUOIIAUD UlepdduN 6l
ue pue AnawwAse uoewiojul abeuey -gIAQD 1BGUIOD 03 DS JUBI|ISAI 10} I\ 1easaY
Buioe pue suoizenys BuISSasSy  SI03e} [N DY) Se PAIAPISUOD)  PUB UOBWOINE $S3014 ¥DS  (e7z0Y) JeI9sed  dAneMuend |eouidwy  juswabeueyy suonesado g
Kby
uoijeloge||od
Aupqisin DUa|Isal (ouauab) s [eqolb ay3 uo suonedydwi  (zz0g) nueabn|sod [TYEIC)]
fupqixal4 sadueyua Abojouypal moH ABojouydayuonesijenbiq djwapued 61-dIA0D pue pjey ¥1s 91S  uswabeueyy suonesadp ¥
Burioyuow pue Bupieys uonewiojul dwii-leay  uondnisip o 193)4d ay} ebniw
[013u0 yoys Ajddns pue puewsaq 1ey} sa1ba1el)s JUal|ISal SIS o1easay
Kupqixe)y pue Ajigeades)  pooj pajgeus-1)g Jo uoien|eny uteydo|g DS pPoo{  (7z0Y) Je 19 ewlieyS  dAneHIuENy) [eouidwy  Juawabeueyy suonesddo €
fiojuanut jo fouaiedsuel| S1UBU0D
Ajiqisia puewag |eubip abueydxa pue a10)s uteydo|g Jusweabeueyy Aiddns
Burieys uonewloyu) 03 3jqeded ale Jeyy saibojouyda| ay INDS pue buiseydind (1202) %30H uep paxIN |eouidwy  pue buiseydind o jeuinor 4
siskjeue pue Bulleys exeq
salHARRe bunewolny
foeoiys 405 426 1oy Abojouyday buisiwoid v v
15 (1207) Juswabeueyy Aiddns
waishs Bupnd djweuhp pue asiuiapoly  juswsajdwi 03 JuswAed d1u013|3 Buploau U033 (45) dueuly DS olelue) pue opaioly  [enidduo)  [ednRuodyl  pue buiseydind Jo jeuinof l
suondnisip burinp ABojouyda} jo ajoa ay L uondudsag pasn ABojouyda) 1X3jU0) (s)4oyany POYyIBN  [mesdy] sjeunof ‘ou
3PIMY

dlwapued -QIA0D Y3 Buuinp ajol [edibojouyda) z ajqel



Journal of Humanitarian Logistics and Supply Chain Management

Resilient supply chains

Birhanu Shanko Dura et al.

(panunuod)

s ul Auasedsuely pue AgISIA
Bunjew-uoispag

ssauanisuodsay Juawabeuepy
Buissadoid (57§ ueneyuEWNY) (1202) uonanpo.d pue suoiessdy
uopewsoul pue buiysel-ijnw ‘peojIanQ Juawabeuew sisu) e 33 Ayauuaq paxin [esudwy JO [euinof [euoleusdyuy 1z
Juswabeuew saibojouyay
10 s13|qeud ale saibojouydal O’y washs sishyd
*dUEISIP e Je suonde abeuew o]  Jghd payull el jenuip Juswabeueyy
SIS 61-QIAOD Y} suonedijdwi pue osul uoINpo.d pue suonessdy
Buueys eyeq 01 puodsal 0] SUOIIE USALIP-BIEQ  SuoleAouUl [edIBojouyda]  ddualjisal pue Alijigeulelsng (0207) spyes 1deduo)  |ednalody]  Jo jeuunor [euoreusaluf 0z
)G ul adueusanob [euonesiuebio
-19)u1 Jo duewiopad pue (senndadsiad sa1yddns Juswabeuepy
jonuo)  sadndeid ‘aunianas sy buidedw pue 13Anq) dueusanoh uolINpPoId pue suonessdo
uoijeuIpIo0) S| uoewIosuel} [eyBIp sy} MoH BIIENIED uteyd Aiddns jenbig  (1z07) e 19 Usiqieg YIS [edNRI0dYl  JO jeuinor [euoneusdiu) 6l
suonnjos 43 wuojpield [enbip vag
SaAlelul 1l Juawabeueyy
106 paelbaju 4§ @dueUl J9pI0 dseydINd  uoneibajul uolewIopu| adUeUl DS d|qeud uoINPoId pue suonessdp
uonebniw sty Bulioyoey as1ansy s1d o) uonewlojsues) [eubiq  (1zog) /eiousyd  Apmis-JusAag  [dRI0BYL  JO eUINOf [euoleud]Ul 8l
suoneniNjy
pue skejap Aianyap ‘sioud bujuued dnpay $9dUBJ|1Sal
SSAUBAIAYA pue fouapiy3 pue Ayjigeutelsns pjing
swia)sAs Buppes| 01 pash aq saibojouydsy buiblawa JUBWUOIIAUD
Aujigeasen pue buiuuerd buiseydsuind  ued moy ‘sabusjieyd 61-aIA0D ulepadUN ue uf )s Jo (€202) 18353y
Buiyew-uoispag  Bujobuo pue snoiasid uo paseg |y @dualjisal pue Aujiqeureisns ‘e 3 njboduezey J3LVINIA Apnis ased suoneiadp jo sjeuuy Il
fouspiys jeuonessdo
ssauanisuodsay 9OUBI|ISAI Wil (1o]
UORBSIIAN  S3UIWLBIBP YDIYM ‘uonewnojul ‘D) 'yag ‘saibojouyday suondnisip ) buunp 1easay
pue abueydXa 91N0SaI PUE UOIIRWIOH| ssa201d swuly djpy spg [enbIp 8A123)[03) JLBUSD  3UBI|ISAI Wiy BuLinidenuely (€207) 21910 BAnEIUENY [esurdwy suolesadp Jo sjeuuy 9l
DS [enawwod
fupqeadesy udiwapued 61-4IA0D Y
ssauanisuodsay ay} Jo speduwi ayl ajebiw I\ )s abeuew oJeasay
Kupaisip 0] uonesi|eybip Jo sjou 3y uleyaypojg o3 saibojouydal asn 0} MOH  (ZZ07) fe 33 zoenY ¥1S 41 suolesadp Jo sjeuuy Gl
uonerouur burisyso4
sa2nosas pue Abojouyday buissaddy si010e} Buneipaw
Bulues| jeuonesiuebiossyu JUBJI3HIP Jopun saduewLopad
uorjeloqe||o) qeded djweufp se |enueuly pue [euoijelado Juawabeueyy
fupgedes eonhjeuy  Aujiqeden sonfjeue s uanup-ly Iv DS Uo |y jo1ayaayL  (e1z07) fe s heang paxIN [eouidwy bunaxyse jetysnpuy vl
|puuBRYdIUWO
92I3WWO0-2 sasudIaiua wnipaw pue
61-0IA0D jo uondnisip IV (lews ya3-ybiy gzg ut kujide
Juawabeuew Aiojusau| 8yl aw0d1aA0 0} sueaw Aiewd 10] pue Ayjigeded oiweukp Juawabeuepy
suolIedIUNWIWOd pue 33uasald auluQ e s| uonesijnn Abojouyda| ureyaydolg 1oy ABojouyday Jo 3jo1 vyl (ZzZ0Y) /e 19 dooyez  aAnelend [eaidw3 bunayiep jeLasnpuy €l
skem
mau uj ABojouyday buibesana wa)sAs pugAy o
"uondnisip 3y}  /pue 32I3WW0d-d [eNbIp
SUOIDBIAII [BNMIA  SWO0DIIAO 0} swidlshs anndepe  ‘slpuuURYd-IUWO Se Yyans WUl [eHISNPUL Ul [BWIOU (z202) Juawabeueyy
"SUONEDIUNWWOD MIN 3y} pasn swuly [eLysnpul Moy salbojouypa) buibiswg Mau 3y} bulpueysiapun B39 SMaYneN  dAijelend [esurdwy bunayiep [eLasnpuj 4!
auewnopad [euoijesiuebio (o1auab) 3D ut Abojouyday o1easay
sue|d 3D anayde 0} saduewiopad [euoniesiuebiQ uo ABojouyday Jo asn 3y salbojouyday [eubiqg |enbip jo duepodw 3y (9zz07) /819 NI dAREIIUEND jeouidwy  juswabeueyy suonessdo 1L
53502 ASIWIUI
uonejusws|dwi 3 Hoddns pue abeinodug
uorjeloqe||o)
UuoNes|wo1snd 19npoud wawdojanap s (¥202) o1e9s9Y
UOI}I3UU0) $5330.d 0} 9)NqLIU0d I pue 0] MoH  salbojouyday o'y Ansnpul (25S) DS 9|qeuteisng e 1o buoneueyieAld  anieyend [eouidwy  juswebeueyy suonessdo ol
suondnusip burinp ABojouyda} jo ajoa ay L uondinsag pasn ABojouyda ) 1X9)u0) (s)1oyany POYyIBN  [mesay] s|eunof ‘ou

9Py

¢3|qel



Journal of Humanitarian Logistics and Supply Chain Management

Resilient supply chains

Birhanu Shanko Dura et al.

(panunuod)

uoisiald burypesy pue Aaiauuod ybiy
fjiqeded buppen

Juapuadap-yiomiau pue A1AIaUUOD pooD
Buppen uoisaid pue AnapdaUU0)
uojspa.d Buppely pue Aiaidauu0d ybiy

Burleys uonewopu|

Juawabeuew

921n0sal buisiwido pue adual|isal buisealdu|
Buppiom ajoway

(150 JO SWiIB) UI) UOIIBWISS IUBI|ISBY

ISIA) [043U0D SUOIIRIASP pue suialed JapiQ
Aujigein sys buidojanag

uoneioqe|od
Bulieys pue Juawubije uoneuliou|
suonedIUNWWO pue Hunadiew suluQ

sanjiqeded bupeys pue abelols ‘uonessush ereq
UOI3eI0qe||0d PUE UOIRIIUNWWOD)

sI9ALp dde|das pue
Kianijap 1pnpoud oy swalsAs yanuy buiALp-§as

uonewoine buuaplo gzg

ISIA DS 40 S[aA3| YBIH

Bunjew-uoisap poddng

Bulieys uoneuLioul pue UoHEIIUNWWOD)
fousbunuo)

uonebN

SUIN}31 }20)S [BWLIOUGE IND

ay jo A
Ajjenuayod 0} eyep bumiwsuesy
pue Burnided oy saibojouydal

Aujiqeded aandipaid
pue uonelAap buinoidw)
*so13s160] punogqui s, Wi
ISIA DS 3y} anoidwiy

SNOLIEA JO UOI}EN|eAT
yoeoidde fouaburjuod

pue co_uuwwoa ‘uonean anjea
U39M]3q UOISUR] 8y} UIYLIM SI
uonejuswa|dwi o'f| uo diwspued
61-QIA0D 3} jo eduwi 3y]

elep [eybip woly

13lqo [ea1shyd qg e buneas)
$)S 9|qelA Joj dlwapued 6|
-QIAOD 2y} 01 1depe 0} payio|dxa

s| Abojouyday [eubip moH

fj16e

5s Pedw Aigeded yag usaup
-]V pue uoneloge||od ‘Juswubije

UOIRWLIOJUI MOY SMOYS
?dUdsald aulup
ssad0.d DS

ay1 ssoide spnpoud alednuayine
pue e 03 sdjay Jo] ay]
dlwapued ay} buunp swayshs
uonepodsuely pue Aiojuanul
‘Buriaplo ‘Bunsedsioy puewap
asiwido o3 ajqesasaid 31 saxew
‘f16e pue paads ‘foeindde
191316 ypm eyep xajdwod

ab.e| wiopad 0y |y Jo Aujige sy
SI019S [EJBARS INUNU pue djowoid
1049 Jo suondo fouasedsuen

pue Aujiqeaden ‘Ayjigeinwiw

'pRINDIS ‘pasi[enuadBP Y|

(9]e35) yidap

pue (adods) yipeaiq ‘sandadsiad
UOIIeIISAYDIO 13SSEe UO paseg

Juswanosdwi Ayjenb

pue paads asea.dul ‘s)s0d 3dNpay

‘duewlopad

pue Ayjiqixa}4 jeuoniesiuebio

pue dafo|dwsa dueyu3z

Kujigesden

pue fouaiedsuel) adueyus o]

KBojouyday
puegmoueu-eiyn

Abojouydsy abues-Huoq
ABojouyday yjooian|g
((ER]

0wl

(Bunuud qg) WY

RIFEIVEL)]

14
9DJ3WW0d-3

10]

ureydypo|g

wuy e jo uawhojdap
1955€ S |[BIOAQ

(Buuses auiyew
pue 3> 'vag ‘Lo1) 0'vl

Bo)
punoqut ut jigisia 3§

anadsiad uonesiuebio ue
wol} 'y Jo uoneuswa|duw

swiaysAs Bbunpeynuew

Ul 92UBI|IS31 10} 2INSEIW

£63yens uonerdepe

uondnisip usaup-ABojouyda]

$)S uele}uewny

ul Ayijibe anoidwi
diysiapes| dnoibiarul
pue fypeded yqg usaup

-1 ybnoayy 3yinq sdiysiaupied

9A1}EIOCE||0) MOH

soueuds uondnisip

p|ing o3 uonesiwndo
uonesado pue )g
s1d

4O S|9A3] JaMO| pue yBIY yum

Sl U33MI] 6 1-QIAOD
a1ebiiw oy Ajiqeded s g

saouewiopad

,s99kojdwa uo suonedijdu

SHOM S,61-AINOD
U93M}a(] UOIe|D] BY} O}

011 40 9j04 Buesdpow ay |

DS X3|dwod pue ues| yum

109 swuy jo Aupigeded uonebniy

(€200)
/e 15 ueseleleje)

(zzot)
‘e 1o ejussfep

(zz07)
‘e 12 sojnodoxa|y

(1207) nouen|

(a1z02) ‘e 92 f3anq

(zz07) ysaley

(zz07) 1812 3A

(1207) elI2I0MI0L

pue Ayunweuefelen

(1207) /e 12 Buoix

yoeoidde
DUINS
ubisaq

aAlelnueNd

anneyuend

PaxIN

anneyuend

Apnis asen

anneyuend

anje}uENY

aAeluend

[edn2109y |

41s

[eaidwy

[eouidwy

[eouidw3

CRNETLENTY

[eaidw3

CRJETLENT]

[eanidwy

Yd1easay uoiINpPoId
40 [euinor [euoneulsjul

U1easaY UOIINPOIH
JO [euInof [euoRUIBIU

U01Bas3Y UOIINPOIY
JO [euInof [euoeUIRIU

Y21easay uoldINpoid
40 [euinor [euonjeulsjul

Ydieasay UolINPOId
40 [euinor [euoneulsul

Juawabeueyy uiey) Ajddns

JO [euInof [euoneuIRU

SIIWIOUO0IT UOIINPOI]
JO [euinof [euoleusayuy

SIIWOUO0IT UOIINPOI4
JO [euinor [euopeusdiu|
Juswabeueyy

uoidnpoid pue suonesdp

40 [euinor [euoneulsjul

0€

6¢

8¢

Lt

9¢

St

174

€t

[44

suondnusip bunnp Abojouysa} jo ajoi ayL

uondinsag

pasn ABojouyda}

IXajuo)

(s)4oyiny

POyl

°injelayl]

sjeuinor

‘ou
9Py

¢3|qel



Journal of Humanitarian Logistics and Supply Chain Management

Resilient supply chains

Birhanu Shanko Dura et al.

jJuswabeuew uondnisip pue uoneioge||0)
uondnusip jo sishjeuy
uondnusip Jo siskjeuy

suondnisip [eas Jo uoiiubodal swi-|eay

Jo Juawabeuew ayy ul Ay
pua-03-pua 40 uoleIUBWI|dWI pue XeL} pUe uleydXDo|g

suuoped
2 aAneloge||od [enfiq
IV

3dUBI|IS31 DS vag
saibojouyray adely

dlwapued 61-IA0D

ayy buunp Ajiqisia pus
-0}-pua buisn pue buipjing
Aq @dualjisal DS dURYUD

juswdojanap

H0OM UMO ,SI0UINY :334n0S
$SaUISNQ-0)-ssauisng = gzg :(S)910N

Juswabeueyy busauibuz

suondnisip [enuajod jo uondaldg  pue [enualod ay bunebisaau wayshs bujutem Aieg 0} ABojouyday jo asn ay| (#207) Aouen| 1daduo)  |ednaloay) uo suondesuel] 333/ ov
$5920.d 93U} Ul UOIONPAI BWI} PUB 350D
SaleIpawWIalUl ON sabuajjeyd
Ayjiqeadel pue fHoualedsuel] s ysiy buiwodiano Aq adualjisal Kiabeuw ayjj91es fnunod (zz02) sianuol{
UoI}eWIOJUl MO[} 19NPO.d S p|ing 01 sdjay 1Dg MoH uleyao|g Buidojanap e ur Js ysi4 Jejaeydnbuas  Apnisase)  |ednaloay] swaysAs uoneusofu| 6€
fouaitedsuelr)
ssauanisuodsay
uorjeloqe||o)
uoneibajul S
$25 40 fudojan pue Ayjiqisip
sishjeue pue ssadde ejeq
UuoI}edIUNWIWO) pue 3BUBYdXS UoIeWIOM| saibojouyday aandnisip jo (£202) Juawabeueyy sonsiboT
sassadold ) Pa||oAIu0d pue pandaxa-4as Ajiqesadoiaiul ayy axebisanul o] saibojouydal 0"yl 091 Jo pedw) /832 00U3pal{  dAneIIUENY [esuidwy jo jeuinor jeuoneussiul ay| g€
Burieys pue A111ndas ‘uonesipiepuels eyeq
UOIes|[e1}uadap elep pue uolelpawIsluIsiq
JuawWabeuew 19ssy
Ryjqesadossyy) 2160] ONID
uoneibau| S pooy 3jqeystiad uo paseq
ApiqisiA - ur 9dus|9xa [euoiiesado poddns siskjeue Juswabeueyy s313s1607
fouasedsuey pue Anjigeinwwi eyeq o3 ]Hg Jo [enuaiod sy} aiojdxs o 109 JSpoo4  (zz07) e 18 pyifey ased as ¥1S Jo Jeuinor [euoeudul ay | L€
Ansnpui (1202 bupzauibug
fpojan pue Aiigisia 0°v1 ybnoayy Yyos buinosdw oyl AAIJOWOINE AYI U YDS  [3}dig pue aysalds u1s y1S  jerasnpuj pue siaindwo) 9¢
ABarens asuodsal
vag buisn  aandnisip aaideoud pue aades)
uoneladood pue bulieys uoiewojul awn-jeay  wual-buo s,Yds 1oy ABojouyday 92185 pue Buunideynuew abuey) jeos pue
sa1ba1e.3s uonebiiw ysiy |enbip jo duepodw) ay| ol ul yds buidopprag  (1z0g) fe 19 1peyieg paxIn |eouidwy  bunsedralod jesrbojouyda] 13
salbarens
2dUdl|Isal bupuawsa|duwi dlwapued (1202) 7 1ed
SI01e[IUAA pUe Idd ur uoinguIu0d [edibojouyda ] (INY) d1aUaD 61-AIAOD Buunp Os ‘e 38 Kinypmoy) ¥1s 41S  YoIeasay uoneprodsuel] pE
ajoym e se 218353y UOIINPOI
3dd 40 uondnpoud pides o4  ABojouyday uo uoidaIp Yaueasay  (bunuud qg) waishs Wy 3dd  (£207) 1e21ypos  |emdaduo)  [ednaloay) Jo jeu.noy jeuoleusdnu| €€
S|auueyd snonyo}
pue $a1n3aNAs [ed13aW0osH
xa|dwod jo uonedLge}
pue sainpnis dlge} snolod
Jo uonean Asea ‘sjuswaiinbal
|enpialpul ay3 Jad se
's9d1A9p Buiydiew Ajjedjwoleue (3dd) uawdinba 121359 UOIINPOIH
3dd J0 uonPnpoid Buieasd se yons spyauag Y annpejold [euosidd  (Zzog) Jee ybuis  |emdaduo)  [ednaloay] JO [euinof jeuopeudnuy 43
uondnisip
$)S 8y} Jo siaquisw weasnsdn Buninp s ays Inoybnoiyy
10} 324> UOISIBAUOD YSED By} Ul UoNINPaI Y ysed pue Aiojuanul abeuew DS Ul Juawabeuew (£202) 1212359y UOIINPOI]
aouewlopad DS 03 suimy [enbip jo jenusjod sy suimy [eubiqg ysed pue AIoJuaAu| ||eg pue ueysyyepeg  dAleHIUENY [eauidw3 JO [euinof [euoleussyuy L€
suondnusip burinp ABojouyda} jo ajoa ay L uondussag pasn ABojouyda ) 1X3jU0) (s)1oyany POYyIBN  [mesay] s|eunof ‘ou
3PIMY

¢3|qel



Resilient supply chains

Journal of Humanitarian Logistics and Supply Chain Management

Birhanu Shanko Dura et al.

Figure 2 Five major areas of technological application during the pandemic
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and SC risk management culture can both positively affect
resilience (Hald and Coslugeanu, 2022).

During the pandemic, the most prevalent technological
features were information and data gathering, processing and
sharing; visibility; transparency; collaboration; and tracking
(Figure 3). This and other features are investigated as enablers of
SCR. The resilient antecedents that benefit from overcoming
SC disruption from AI, BCT, BDA and IoT technologies are
visibility, transparency, collaboration, traceability and risk

Figure 3 Trendy technological SC features
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(2023) claimed radio frequency identification to collect data,
IoT to manage data, CC to increase visibility, BCT to provide
visibility and security, Al to support prediction and visibility and
BDA to improve visibility and predictive capability (Ivanov and
Dolgui, 2021). While technology offers numerous advantages
for enhancing SCR, numerous challenges remain open to further
improvements. System failure, cyberattacks and loss of data
privacy and security are some of the associated risks of
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technology (Van Der Vegt ez al., 2015). As the SC businesses are
interconnected and integrated, the SCR depends on
technological performance, and individual organisational
capability to overcome disruptions that affect the overall SC
network. Furthermore, adopting any of these technologies
requires affordability, adaptability and an assessment of
capabilities, cost and associated risks. Also, organisations face
challenges from first-movers as they implement innovative
technological features.

The COVID-19 pandemic affected a firm’s visibility, which
might be enhanced by the technological capability for data
collection, management and analytics and connectivity (Belhadi
et al., 2021; Kalaiarasan ez al., 2023). 14.0 technology enhances
business operations management, resource circularity, product
quality and manufacturing flexibility (Fragapane et al., 2022),
promoting information sharing and collaboration among
stakeholders (Hald and Coslugeanu, 2022; Piyathanavong et al.,
2024). However, the increased reliance of the global SC
economy on technology raises security concerns at all levels,
including small firms and multinationals. Information flows
(Chen et al., 2019) across the SC process pose significant risk
management challenges for SC partners. Information disruptions
to SC processes could result in economic, customer and market
losses (Dynes ez al., 2007; Skipper and Hanna, 2009).

Compared to commercial SCs, humanitarian SCs require an
emerging technology for reactive approaches, such as big data
analytical technologies (Dubey ez al., 2021b). SC readiness,
responsiveness and recovery require quality information
sharing using emergent technologies to respond, mitigate
disruption and recover from it, which also helps in enhancing
resilience in the SC. Our finding indicates that obtaining well-
organised and high-quality humanitarian SC data is not
straightforward. By implementing technology, humanitarian
organisations can gain access to this data. To enhance future
preparedness, a robust technological infrastructure is necessary
to process and convert humanitarian supply chain data into
meaningful information. However, these technological
infrastructures are expensive, time-consuming to implement
and donor-dependent for humanitarian organisations. DT
improve firm information processing, resilience and flexibility
in high-information-complexity environments by integrating
supplier, customer and internal processes, enhancing supplier
diversity and inclusion (Cui ez al., 2023; Xiong ez al., 2021).

Our analysis revealed that information gathering, analysis
and sharing played a vital role in coordination, collaborative
decision-making, connectivity and manufacturing flexibility,
which helped to improve the SCRs.

4.3.2 Visibiliry and transparency

Ensuring visibility and transparency between the downstream
and upstream partners can significantly reduce the vulnerability
in SCs. Among the 14.0Ts, end-to-end visibility, transparency,
flexibility, a shorter SC network structure and tracking of goods
across the SCs make the BCT (Figure 4) preferable to improve
operational excellence (Dennehy ez al., 2021; Sharma er al.,
2022; Spieske and Birkel, 2021).

While AM, drones, augmented reality (AR)/virtual reality,
CC and robots have demonstrated their importance in
developing RSCs, they have shown the fewest technological
features to overcome shocks in the SC compared to Al and

BCT (Figure 4). However, one or more technologies are
anticipated to stand out from the crowd by offering the
necessary technological features and having to change SC
paradigms. BCT is a decentralised platform that obviates the
need for a middleman (Ivanov, 2021) and permits peer-to-peer
direct transactions while also validating data. SCR is achieved
because the secure, decentralised platform minimises
disruptions caused by data inaccuracies or intentionally
fraudulent activities. Due to the lesser dangers of hacking,
contractual disputes, negotiated privacy, political instability,
expensive adherence to governmental norms and regulations
and uncertainties related to financial institutions, BCT is
preferred (Kayikci er al., 2022). Blockchain helps overcome
challenges in humanitarian SC, such as resource waste, poor
collaboration, theft behaviours and trust, by providing
traceability and transparent information, reducing disruption
risks during COVID-19 and fostering trusted approaches
(Jellason ez al., 2024; Kumar, 2020; Xiong er al, 2021).
Moreover, BCT showed improved food product quality,
responsiveness, employee tracking and reduced cost of SC
transactions (Kayikci ez al., 2022; Kumar and Kumar Singh,
2022). Ye er al. (2022), discussed the breadth and depth of
DTs deployment of firms that might affect a firm’s SC visibility,
access to high-quality information, agility and ability to adapt to
market changes. In their analysis, both breadth and depth of
DTs of asset deployment improved the visibility of the SC,
however, only depth improves the SC agility. By contrast, other
studies (Khan et al., 2023; Schmidt and Wagner, 2019) have
highlighted the potential drawbacks of adopting blockchain,
such as failure to process large transaction data, high energy
consumption, high investment risks, fewer SC networks and
context-dependent applications. Furthermore, Jellason ez al.
(2024) reported concerns against BCT over the disclosure of
trade secrets, poor protection against incomplete or inaccurate
information, economic and technical challenges, high
transaction and information management costs, willingness to
pay for the technology, trust in the technology and governance-
related issues. However, technological barriers to blockchain-
based technology implementation, such as low access to
technology, lack of scalability, inadequate expertise and
complexity, can be overcome through IT infrastructure
development and education. Privacy-related concerns, such as
data breaches and sensitive business information, require the
involvement of countries, governments, regulatory bodies,
stakeholders and consumers. Overall, the BCT showed
promising traceability and visibility to enhance the SCR.

4.3.3 Collaboration and integration

During the pandemic period, technological innovation
demonstrated how SC is increasingly reliant on DTs to
improve the overall functioning of the SC network (Das ez al.,
2022b). Distance collaboration tools such as AR enabled by
telepresence technologies relaxed firms with greater digital
maturity and automation through the integration of 14.0T
during COVID-19 (Narayanamurthy and Tortorella, 2021).
The pandemic period increased the demand and adoption of
14.0T (Akbari and Hopkins, 2022; Wankhede and Vinodh,
2023) so that higher levels of modularisation, flexibility (Hald
and Coslugeanu, 2022), resilience and performance
(Balakrishnan and Usha, 2021) were obtained. The lower the
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Figure 4 Dominant technologies
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costs of changes, the higher the resilience during disruption
periods (Alexopoulos er al, 2022). However, firms are
concerned about human interactions when operating remotely,
as well as the budget required to transition to advanced
technologies such as IoT, BDA, social media and AI (Jefroy
et al., 2022; Matthews et al., 2022; Van Der Vegt ez al., 2015).
Humans play a crucial role in major sectors like health care,
manufacturing, logistics and public service. However, the
adoption of technology as a countermeasure against COVID-19
reduced workforce demand in public transport, hotels, stores
and distribution. Therefore, ensuring human presence is
essential for sustainable digital transformation.

Ivanov’s (2021) study on BDA, Al, BCT, track and trace
systems, early warning systems and digital platforms and
collaborative suppliers’ portals showed collaborative problem-
solving capabilities with different stakeholders, disruption
problem analysis, recovery way-outs, real-time recognition of
supply risks and early detection of supply risks. BDA
demonstrated its potential for efficient humanitarian response
activities, particularly in the areas of real-time information
flows and communication (Kumar ez al., 2022). According to
our investigation, the disruptions negatively impacted
collaboration and integration. However, technology played a
crucial role in overcoming these challenges through high-
quality information, ultimately leading to improved SCRs.

4.3.4 Automation and efficiency

14.0 technology aims to boost industry productivity and
efficiency by shifting traditional production and SC paradigms
(Dieste et al., 2022; Malacina and Teplov, 2022). Successful
implementation of IoT, cloud services and BDA in
manufacturing firms can lead to high performance, automation
and decentralised decision-making in SC (Nayernia ez al.,
2022). However, 14.0 technology layers and levels of adoption
are required (Frank ez al., 2019). Raja Santhi and Muthuswamy
(2022) categorised technological implementation challenges as
technical, socio-cultural, administrative and process. In their

literature analysis, technical difficulties include scalability,
compatibility with existing infrastructure, technological
complexity, a high degree of computerisation, unwillingness to
share data, security and privacy: standardisation, investment
cost, management support and environmental challenges as
financial difficulties. The technological process challenges
include a lack of skilled professionals, implementation
procedure details and immaturity. On the contrary, employee
resistance, relative advantages, market uncertainty, fear of
change and lack of cooperation between SC partners are socio-
cultural challenges. Based on the four categorical paradox
theory and their intersection, the main paradoxical tensions
existing in I4.0T implementation are learning, organising,
belonging and performing (Dieste er al, 2022). Rad et al
(2022) presented 14.0 technologies’ benefits, challenges and
success factors to SC performance. This gives a foundation and
structural perspective for upcoming technological features.

Automated SCs could be made possible by technology
advancements, allowing control towers to manage supply and
demand risks by using higher degrees of awareness. Research
can support SC automation advancement by creating better
decision-making frameworks to assess and consider various
technologies (Van Hoek, 2020). Synchronising business
processes with SC networks in a chaotic environment,
companies’ technological capability for information sharing
enhances SCR (Chatterjee and Chaudhuri, 2022). There are
research outputs related to the impact of disruptions on SC
performance using simulation models (Ivanov and Dolgui,
2021). However, current technological progress lacks a real-
time simulation model for humanitarian SCs. The application
of technologies in emergency response operations requires
proper assessment measures through simulation models to
apply in humanitarian activities, as humanitarian activities,
particularly emergency response operations, are sensitive and
demand better accuracy.

The competitive dimension and technological position of the
firm in the SCs make it difficult to optimise the operation and
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SCs during turbulent periods. Globalised competition and
integrated SCs require higher effort, cost and cooperation with
suppliers. And the limitation of technological infrastructure
makes the integration between firms challenging and high
transaction costs. However, the COVID-19 pandemic
compelled organisations to the optimum to use the available
resources and technologies such as blockchain, Al and the IoT
for the improvement of efficiency and performance within an
SC (Rajesh, 2022). The adoption of automated technologies
such as Al helps to increase SCR and sustainability by
improving real-time inventory management, optimising
production and stocks, optimising logistics operations, allowing
alternative purchasing scenarios, balancing supply and demand
planning and production, increasing SC traceability and
bringing top management support (Kazancoglu ez al., 2023).
Al-assisted large firms during the COVID-19 pandemic by
automating the delivery system to overcome transport cost
escalations and delivery delays.

4.3.5 Analytical and innovative capability

Organisations with Al analytical capabilities, during disruptions
in information sharing (Chatterjee and Chaudhuri, 2022;
Kazancoglu er al, 2023; Van Hoek, 2020) and technical
support among SC partners are critical for better alliance
management capabilities (Dubey ez al., 2021a). According to
their argument, as an SC enabler, Al analytical capabilities
affect operational and financial performance due to its capacity
to reduce working capital, maximise return on capital used,
enhance product quality, improve product delivery and increase
inventory turnover ratio. The use of Al, machine learning and
data analytics helps to enhance risk management capability
(Hald and Coslugeanu, 2022; Ivanov and Dolgui, 2021).
Researchers (Sangeetha ez al., 2022; Van Der Vegt ez al., 2015)
argue that the disadvantages of technologies stem from the
significant investment capital required. Nevertheless, the cost
associated with technology is essential for building resilient SCs.
Technology cannot improve with experience without human
involvement. In addition, technology may increase
unemployment (Choi ez al, 2022), negatively impacting a
country’s development. Business Data Analytics has
revolutionised business operations, but there is a research gap
on how organisations should adopt and use it for strategic
objectives. Understanding Business Data Analytics linkage
between knowledge assets, agility and performance is crucial for
competitive advantages (Park and Singh, 2023). Ivanov and
Dolgui (2021) further investigated the importance of data
analytics to improve the resilience of SC operations and
disruption risks using large data.

Zahoor et al. (2024) explored how DTs improved the
dynamic capabilities of small and medium enterprises (SMEs)
and enabled them to provide personalised solutions to their
customers and other stakeholders during the COVID-19
pandemic. The IoT offers creative ways to handle risks and
challenges, resulting in tangible financial gains due to increased
SCR and transparency. The combination of IoT, AI and
machine learning helps to identify suppliers during the
disruption period (Hald and Coslugeanu, 2022; Spieske and
Birkel, 2021). The Internet of People enabled SMEs to seize
the opportunity to develop value-creating capabilities, make
use of underused resources (Eslami ez al., 2024) and diversify

business networks and new markets. Eslami er al. (2024)
discovered that 14.0 DTs improve the impact of SC agility on
financial performance. AI and BDA provide early warning
systems and detect bottlenecks in the SC helping to take
proactive measures. BDA showed the potential to determine
the right manufacturing capacity and safety stock levels during
the COVID-19 pandemic (Spieske and Birkel, 2021).

Technological capabilities  assist  organisations in
understanding current disruption recovery and future
interruption mitigation capabilities (Naz er al, 2022). In
uncertain and disruptive situations, disaster relief workers
require collaboration and information sharing to resolve
specific cases. The role of emerging technologies such as Al-
driven BDA capabilities for improving information alignment
and collaboration, which are elements of agility (Altay ez al.,
2018), is crucial (Dubey ez al., 2021b; Kazancoglu ez al., 2023).
Our findings are consistent with Sharma A. ez al.’s (2020) work,
which suggests that SCs must be modelled in an agile,
adaptable and forward-looking way to respond to unexpected
disruptions. However, most companies in the SCM prefer to
adopt different technologies in finance (Choi er al., 2023),
information and risk management applications to provide their
services and products to customers. In SC finance,
technologies such as information technologies, blockchain and
Al are used in different contexts. The evolution of financial
technology companies during the pandemic period is due to the
fragmented use of technology in SC financing. This might be
due to security concerns, the need for customised technologies,
the need for specific technological features that determine
competitive advantages and the lack of information about
existing technology. However, this creates integration and
collaboration challenges between industries. Using 14.0T
throughout the SC network and value chain is better than using
them separately. Other studies (Frederico ez al., 2023) showed
that I4.0T does not support interoperability, the capability of
systems to transact with other systems.

Based on the current trends and upcoming developments,
the authors designed future technological aspirations (Figure 5)
that depict the role of technology in building RSC. Figure 5
combines both commercial and humanitarian SC activities
based on their technical and sustainable (Kazancoglu ez al.,
2023) development goal requirements.

We hope that this complete approach will help researchers
use it as a conceptual framework for future empirical work in
SCRs and will assist practitioners in successfully adopting
customised technology for creating and improving SCRs.

5. Research needs and discussion

The COVID-19 pandemic has accelerated the development of
resilience and survivability in industries, enabling them to
withstand significant disruptions. Drawing from the results of
our sample analysis and the growing volume of research
requests received by research journals, we proposed possible
directions for future research.

The paper has time-horizon and scope-related limitations.
Firstly, this SLR is performed during the COVID-19
maturation period. However, extending the study period could
help include a broader range of knowledge, which is a limitation
of this study. Secondly, this study considers only the role of
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Figure 5 Technological progress and supply chain resilience
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technology in developing RSC systems. This study focuses on a
period of disruption in evaluating the role of technology,
despite considerable existing literature on technology’s usage
across different periods. However, future researchers can
provide further new and deep insights into the topic by
including upcoming studies, findings and other evidence.
Finally, in this SLR, it is possible that the depth of
understanding and interpretation of the analysed literature can
sometimes be overlooked. To ensure accurate understanding
and interpretation, we thoroughly examined the existing
literature through a comprehensive literature review.

5.1 Technological collaboration and integration

Coordination and information exchange issues were the main
challenges within the SC systems (Kumar and Kumar Singh,
2022). In humanitarian SC activities, volunteers and
humanitarian experts use DT's to communicate both one-way
and two-way, coordinate resources and conduct overall
response activities (Durugbo ez al., 2022). Technology greatly
assists fundraising activities compared to traditional systems, as
it simply and dominantly reaches every corner of the world.
DTs like blockchain, Al and BDA have shown significant
potential in overcoming disruptions like COVID-19, promising
future transport (Choi and Shi, 2024) and security systems.
Investigating the combined effect of various technologies in the
SC is crucial for enhancing SCR, ensuring effective emergency
response and enhancing customer satisfaction. However, the
combined effect of technology with operations management
tools for SCR enhancement remains open for further studies.
For instance, in agricultural SC, AI applications, several

Inventory reduction system

Time

Interconnected SC

Circularity

electronic machines and technology platforms, namely big data,
IoT, cyber-physical systems, etc. are interconnected. In the
agricultural SC, the descriptive application of Al allows farmers
with large herds to understand the behaviour of individual cows,
which improves milk yield (Olsen and Tomlin, 2020), whereas
Leme er al. (2020) proposed the use of BCT to monitor the
overall health of cows. Thus, future research and innovation
could direct the technological integration between firms to
avoid the use of various technologies for the same application in
SC systems. The model research question could be: How can
the technological features integrate with the practical aspects
and improve the current system, as well as how could they
mitigate future challenges and risks? Which technology or
technologies have the potential to solve coordination problems
during disruption times? Future research can also explore the
use of simulation models in humanitarian activities, focusing on
how they enhance technology effectiveness; improve supply
forecasting, distribution and coordination; and overcome
infrastructure challenges.

5.2 Data privacy and technological ethics

Security risks can be mitigated through data protection
measures. Data privacy, confidentiality infringement and
tracking violations are increasing, posing a threat to SC
integrity (Wang ez al., 2021b) by allowing employees to exploit
data for cyberattacks, bullying and defamation (Verma ez al.,
2023). Most privacy concerns are the result of transparency
and visibility in SC processes. Technological misuse is
primarily caused by factors such as easy entry, subscription
requirements, weak hacking spots, lack of ethical training and
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government regulations in SC, which are allowing companies
to exploit opportunities. However, unethical firms’
technological practices can result in trust issues, market losses
and sustainable business competitiveness. The introduction of
Bitcoins (cryptocurrency technologies) into the finance
operations interface (Choi ez al., 2022) facilitates transactions
and allows easy entrance for large numbers of players in digital
banking, which raises security concerns such as cheating, the
weakening of governance structures and threats to the
traditional banks that have served the SC. Thus, future
research can investigate how individual loyalty impacts
the benefits of technology in SC firms and their societal
concerns. How does technology react to privacy issues and data
breaches to ensure information gathering, analysis and sharing?

5.3 Technological standards and architectural references
Common technological standards that help to measure
performance, quality and customer values are vital for
technological development. These standards identify the impact
of the outstanding performance of technologies. The acceptance
of technology in the industry depends on the standardisation and
regulations set to perform a specific task and withstand security
challenges. Studies (Ardolino ez al., 2022; Rad ez al., 2022) have
found that the socio-economic effects of 14.0 across various
countries are hindered by a lack of industry standards. Mass
production applicability of AM technologies is hindered by
limited design standards. Different materials require different
AM technologies (Olsen and Tomlin, 2020). This leads to high
processing costs and monopolistic producers. Future research
can deal with the role of technology standardisation in building
resilient and sustainable SCs. How do technology standards help
with SC traceability? Does technology standard have a
significant impact on employee innovation performance?
Architectural reference is crucial for setting technical details of
technological setups, which determines the misuse and security
concern of a technology. Thus, it is not sufficient to set the
technical details of technologies to study their impact on SC
performance alone. Therefore, future research is expected to
measure the technical details of the technologies from a business
perspective. To fully implement, benefit from and build a
resilient SC system using DT's, the SC requires sharing data
among the SC stakeholders and governments, training and
similar standards (Tiwari ez al., 2024).

5.4 Technological automation

Technology introduces new systems, processes, knowledge,
skills and culture, which disrupts existing organisational
processes and integrity and exposes operational inefficiencies
for some time (Tiwari ez al., 2024; Van Der Vegt ez al., 2015).
The introduction of new technologies into organisations during
the pandemic affected human resources because of the
complexity of work due to the integration of technology and
digitalisation. Employees expect to see technologies reduce
their effort and increase their productivity instead of being a
threat because, in most cases, it is believed technology has no
significant impact on employee performance. Thus, it is vital to
create a comprehensive understanding of the benefits,
capabilities and limitations of the new technology before
deploying it in any organisation. For instance, the COVID-19
pandemic urged the transition from human operation to a

higher automation level and digitalisation in a container
terminal (Zhou et al., 2022); however, most technologies
implemented at the port are meant to improve efficiency or
reduce human contact, yet they have not changed the mode of
operation. Relevant research on these issues is scarce at this
moment. What is the cost of technology compared to labour?
Developing countries face challenges in SC integration,
resilience, sustainability, cleaner production and circular
economy practices due to limited technology adoption,
necessitating further studies on 14.0 DTs. An interesting
research question could be: What is the potential of technology
in improving developing countries’ SCs beyond controlling,
monitoring and connectivity?

5.5 Technological dominance

The adoption of I4.0T in logistics and SCs and the dominance
of a particular technology are far from advanced utilisation due
to different factors (Dieste ez al., 2022; Hopkins, 2021). The
first obstacle is the need for businesses to actively demand
change and incorporate new practices, which often requires
abandoning their previous methods, ensuring confidentiality
and making a separate effort. The second problem is that the
adoption of technology and its integration take longer than
anticipated because of factors such as finance, readiness,
security, operational complexities and skilled professionals
(Murtaza et al., 2004; Wankhede and Vinodh, 2023). The third
barrier is the absence of regulators and legislators who can set
standards for technological innovations while protecting
company information, customer data and risks. To shift the SC
paradigm, Al and BCT have shown the most significant
technological features, followed by BDA, automation and IoT
(Figure 3). Research on technological dominance could be:
Which technology specifically or a combined technology
overtakes visibility, traceability and tracking roles? Which
technology or technological feature has the potential to process
large and complex data?

6. Implications

Existing literature is scattered across research streams,
highlighting a gap in understanding the potential of
technologies to improve SCR within SC networks. As a result,
it becomes essential to conduct this SLR to bring the disparate
body of information together, offer a thorough framework for
directing future research and its practical application and
pinpoint present trends and opportunities.

6.1 Theoretical implications

Our analysis has uncovered potential theoretical implications
that could offer valuable insights. Firstly, this SLR adds to the
existing body of knowledge by expanding the understanding of
the role of technology during disruption times and which
features of the technology are shifting the paradigms of the SC
systems. The technological features are changing the way
businesses operate, compelling the SC to depart from the
traditional system to be resilient and sustainable in both normal
and disruptive environments (Birkel ez al., 2023). This aids in
identifying the implications of these technologies for resilient
SC systems, encouraging academicians and technologists to
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work on them as existing technologies are updated or replaced
with new ones.

Secondly, this study foresees disruptive technological
breakthroughs that may change the SC paradigms based on
popular technological features that help in overcoming
disruptive events and building resilience in the SCs. This study
found that AIl, BCT, BDA, IoT and automation technologies
are among the potential technological innovations the SCs are
expected to implement in the future, which is consistent with
the work of Akbari and Hopkins (2022). This technological
study on the development and needs of upcoming
technological features aids researchers in comprehending how
technology will influence SC systems in the future.

Thirdly, previous research has concentrated on the adoption,
benefits, barriers, implementation and financial aspects of
technologies in SCs (Khan er al., 2023). However, this study
adds to the body of knowledge by revealing a significant gap
between technological and SC progress. Studying the
technological progress and the SC gap provides the conceptual
foundation for future discussions about developing a resilient
SC system for disruptions that can adapt, respond and recover
from SC shocks (Kaliyan ez al., 2023).

6.2 Practical implications

We highlighted the significance of technology in logistics and
SC activities, emphasising its potential for improved visibility,
transparency, collaboration and efficiency (Kazancoglu er al.,
2023). We also underscore the need for 14.0T and improved
data-driven forecasting (Dieste ez al., 2022) during disruption
and economic sanctions.

Firms that do not adopt technology cannot develop long-term
SCM, performance or resilience, and they risk failure during a
disruptive event (Kazancoglu ez al., 2023). This study provides a
broad range of understanding about the role of technologies
concerning logistics and SC activities. As a result, it assists
logistics and SC professionals and owners in evaluating and
selecting dominant, feature-rich and compatible technologies.

The framework highlights the role of technology in
enhancing SCR, allowing practitioners to select the appropriate
technology for improved visibility, transparency, collaboration,
integration, efficiency, analytical capability or information
processing and sharing based on their business model.

Most 14.0T, according to the SLR, are still in their infancy and
lack mature technology that integrates various technological
features, which could be due to finance, readiness, security and
skilled professionals (Dieste er al., 2022; Ivanov, 2021; Zahoor
et al., 2024). Although 14.0T claim to collect, manage and
analyse data, COVID-19 has shown how the SC system has
experienced an unprecedented level of disruption, such as limited
access and an inability to process large and complex transaction
data. Improving the ability to use big transaction data in a short
period and data-driven forecasting helps to bring resilience to
SCs. This offers technologists, digitalisation managers, SC
managers and related practitioners the opportunity to improve
the technology for better implementation.

Furthermore, given the scarcity of studies on the role of
technology in resolving SC issues during the Russia—Ukraine
conflict, we emphasised the need for improved technology
implementation amidst economic sanctions.

7. Conclusion

The global SCs, the driving force behind globalisation and a
crucial economic channel were affected by disruptions that are
both combined and successive events, such as the COVID-19
pandemic, the China—USA trade war, the conflict in Ukraine
and the heavy sanctions on Russia (Estrada and Koutronas,
2022). To address these issues, mostly 14.0 was used to run
manufacturing plants, meet raw material shortages and reduce
the impact of inflation. The rapid technological changes
instruct the SC system to face a new paradigm, to make the SC
more resilient, enabling better response to future crises. Based
on this SLR, it is found that the current technology requires a
range of new features, such as collaboration, connectivity,
hybridised systems, interoperability and security. These
findings suggest that a new, more modern technological shift is
needed that reflects the latest developments in Industry 5.0
(Jefroy et al., 2022). The SC network is strong and crisis-
resistant because of technology use (Das et al., 2022b). The
study provides a framework for future researchers to explore
current and future technological requirements. The study gives
ideas holistically on the full technological features and/or
requirements for the logistics and SC management sector.
Technology enhances resilience but requires organisations to
balance its benefits with potential drawbacks like dependency,
complexity, costs, security risks, skill gaps, information
overload and reduced human interaction.
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