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ICT plays a vital role in enhancing supply chain operations, leading to improved efficiency
and productivity within the industry. This study aims to examine how information and
communication technologies can improve supply chain management's efficiency and
effectiveness through a comprehensive literature review. The study utilized various
databases such as Scopus, Emerald, Sage, spring link and Taylor. The study employed a
predefined search strategy that used "ICT in Supply Chain" as the primary keyword search
term. Additionally, the study examined research articles published from 2018 to 2023.
Initially, 1086 references were retrieved, but eventually, only 10 articles were deemed
eligible and met the inclusion criteria for the analysis. The key findings and suggestions
of each selected publication have been carefully considered and synthesized. The study
outlines future research opportunities and highlights the consequence of continued
leveraging ICT for sustainable and competitive supply chain management practices.
Nevertheless, the study suggested that there is a need to strengthen the implementation of
ICT in supply chain management to enhance the performance and efficiency of supply
chain operations and their members. Furthermore, the study emphasizes the importance of
implementing ICT tools in supply chain sectors while considering factors hindering ICT
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utilization in supply chains.

1. INTRODUCTION

Information Technology and Communication (ICT) has
become an essential aspect of supply chain management (SCM)
that helps improve the organization's performance. Moreover,
implementing ICT will enhance the performance of supply
chain management. Many companies seek to improve their
supply chain management effectiveness through ICTs. ICT
innovations are creating new ways for companies to manage
their supply relationships with and access suppliers. Hence,
using ICT can improve supply chain activities [1].

ICT's effect on the SCM process can be seen in different
ways that make a company more competitive, such as a shorter
response time, better logistics management, better
collaboration between the upstream and downstream for better
demand forecasting, and establishing international vertical
integration across the Company's divisions. According to
several studies, an ICT-enabled supply chain process that
includes control technology and sensing tools can significantly
contribute to making supply chain operations more
environmentally friendly [2, 3].

Similarly, one of the primary benefits of ICT in SCM is the
real-time and accurate exchange of information (EI) made
possible by using ICT advances such as the internet, ERP, SCI,
CRM, and others in the supply chain. Additionally, every SC
member uses ICT, which also has the added advantages of
increasing productivity, promoting more environmentally
friendly behaviors, reducing costs, and eliminating the
requirement for inventory [4].
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ICT has significantly and effectively changed many
industrial and transportation operations. It enables the
digitalization of information, the virtualization of products, a
reduction in storage space and the de-materialization of
transport [5].

According to the study [6], implementing ICT significantly
enhances supply chain operations. Adding to that, electronic
mail (Email), enterprise resource planning (ERP), Supply
chain communication system (SCCS), barcoding, radio
frequency identification (RFID), and electronic data
interchange (EDI) are examples of ICT tools that improve SC
efficiency. As a result, the authors contend that it is clear that
information and communication technology (ICT) serves as
the core of supply chain management, helping to provide real-
time critical information by eliminating inconsistency and
ambiguities in the system [7-11].

Information and communication technology (ICT)-based
information sharing encourages information consumption,
increasing supply chain actors' willingness to share [12].
Information and communication technology (ICT) enables
partners in the supply chain to share information more reliably
and correctly, improving demand forecasting and reducing
costs by optimizing inventory at each level of the supply chain
[13]. The quality of information significantly reduces the risks
associated with demand uncertainty for supply chain partners
[14].

The research also demonstrated that ICT enhances quality
information by providing a consolidated view of data from
several sources used in the supply chain ecosystem. In order
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to increase supply chain resilience, information quality
contributes to developing a shared vision and strategic
partnerships among supplier members [15, 16].

Furthermore, ICT has supported companies and individuals
who collaborate with them to manage supply chains more
transparently and effectively while also increasing their
resilience to unanticipated disturbances. It also enables
collaboration and the sharing of quality information between a
company and its suppliers, empowering efficient supply chain
operations that positively promote the firm's competitiveness
[17].

In light of the growing adoption of information and
communication technology (ICT) in supply chain
management (SCM), there is a need for a comprehensive
literature review to fully comprehend the impact of ICT on the
efficiency and effectiveness of supply chain operations. The
main goal of this review is to identify the key ICT factors,
evaluate their effects, and uncover the underlying mechanisms
that contribute to improving SCM performance. By addressing
this knowledge gap, the study aims to provide valuable
insights to practitioners and researchers, assisting them in
optimizing supply chain processes.

In essence, the study's ultimate objective is to enhance the
understanding of how ICT can optimize supply chain
processes, thereby increasing efficiency and effectiveness. To
achieve this objective, the following research questions were
identified:

1. What are the key ICT factors identified in the
literature that significantly influence supply chain
management efficiency and effectiveness?

2. How do ICT integration and utilization contribute to
enhancing supply chain performance, as measured by
metrics such as cost reduction, lead time
improvement, and customer satisfaction, according to
the existing research?

2. METHODOLOGY

To justify the need for this systematic review, we looked at
existing systematic reviews in various databases such as
Scopus, ProQuest, Wiley, Sage, Taylor, Springer Link, and
Emerald in the fields of ICT and supply chain. We did a
preliminary keyword search for "information communication
and technology in the supply chain" and discovered 1086
matching items in the database (our results were limited to
citations and abstracts). Only the publications released during

2018-2023 were selected for further evaluation, while the rest
were excluded.

The process of selecting articles can be seen in Figure 1,
which involves multiple steps. At the end of this process, a
total of 10 empirical studies were chosen from 89 papers based
on three criteria: i) the studies must have evaluated the impact
of ICT on the supply chain empirically, ii) the research
methodology had to be clearly stated, and iii) the research
findings had to be fully available.

This study aims to engage in further research processes by
studying the purpose, methodology, key findings, and
recommendations of 10 selected articles. The researchers
assessed if the studies met the set standards and criteria, then
collected information from those that did and evaluated the
study's quality and likelihood of prejudice. This process aimed
to ensure the study was up-to-date and significant. Moreover,
the authors also checked the abstracts and final thoughts of the
remaining publications for relevancy to the study's objectives.
The final 10 articles were reviewed in depth and sorted based
on their addressed topic, research aims, and findings.

Total references retrieved
and searched N=1086

Excluded
duplicate N=05
Total abstract screened
N=001 _
T Rejected at
¢ *| abstract N=607

Total full text screened for
ICT in SCN=384

Rejected full text
N=205

Total full text screened for
eligibility N=£0

T Rejected based on
3 ¥ eligibility criteria
N=79

k.

Total included papers N=10

Figure 1. Study selection process overview
3. RESULTS AND DISCUSSION

This section, as shown in Table 1, summarizes the
importance, theories, key findings, recommendations, and
methods used in previous research on the effects of
information and communication technology (ICT) in supply
chain management (SCM) of the 10 selected papers.

Table 1. A content review of the selected articles

Author Purpose Methodology

Key findings Recommendation

To discover how IT and IS
influence supply chain
integration (SCI),
performance (SCP), and
the success of Malaysian
manufacturing companies
(FP).

1. Sundram et

al. [18] Questionnaire

The results stated that putting in place
IT, IS, and SCI is strongly linked to

Further research is recommended
to analyze whether the relationship
between supply chain performance
and firm performance is influenced

by moderating or mediating
factors.

In addition, to improve the study's
external validity and the accuracy

of the metrics analyzed, it would
be beneficial to include businesses

from a variety of industries.

both firm and SCP.



To Think about the
contribution of ICT in the

2. Van marketing of small
Campenhout busi dth
[19] usinesses and the
development of value
chains in general.
To examine these main
agriculture food supply
3. Yadav et chain (AFSC)
al. [20] technologies to.
comprehend their
applications and current
trends.
To figure out how ICT,
which is one of the
4. Kumar variables in SCM, affects
[21] the financial and market
performance of an
organization.
To state how much ICT
and their updates affect
SI.:Mendoza- the accomplishment of
ong et al. . '

[22] |mplement!ng the green
supply chain (GSC) and
what benefits this brings.

To find out how a
customer's investments in
6. Intalar and ICT and product
Jeenanunta innovation affect a
2019 [10] manufacturer's and its
next-tier suppliers' ICT
investments.
To investigate the
problems in the food
supply chain for agri-food.
7.Kumar et  The study also establishes
al. [23] the impact of ICT in the

agri-food SC and how
SCM npractices affect how
well a business does.

To observe through
experiments how ICT in
different parts of the retail
SC helps improve its
general performance.

8. Shiralkar et
al. [24]

Literature
review

Literature
review

Qualitative and
Quantitative
Methods.

Questionnaire

Questionnaire

Questionnaire

Questionnaire

ICTs are still a powerful way to
improve information flow and reduce
information gaps between actors in

the agricultural value chain. However,
farmers, traders, processors, and input

suppliers seem to get more informal
and bottom-up benefits from ICTs.

The research shows that combining
the technologies that have been
looked at may be a better way to

deliver low-cost solutions and

promote sustainability in AFSC. Also,
blockchain technology can make a big
difference in food safety and security.

The results show that ICT is a key part

of improving how well dairy
businesses do through increasing the
performance matrix indicators.

The study revealed a direct, positive,

and significant effect (PE) among the

four latent variables (LTV) that were
examined. However, the most

intriguing aspect is the indirect effect
that the variable updating ICT has on

the benefits of GSC through the

variable mediators' implementation of

a GSC since the direct effect of
updating ICT on the benefits of

implementing GSC is not significant.

The study identified that investment in

ICT and product innovation by the
customer has a significant impact on
the manufacturer's ICT investments

and exerts pressure on the
manufacturer's next-tier suppliers to
implement compatible ICT systems.

The results indicated that there is a
strong connection between ICT and
SCM practices (logistics integration
and supplier relationships). Also,
SCM practices like sharing
information, keeping good
relationships with suppliers, and

integrating logistics greatly affect how

well an organization does.

The overall performance of the

downstream supply chain of the retail
industry improves by between 9 and

41% when ICT is used. Also, the

study found the functional parts of the
supply chain that, when ICT is used,

make a big difference in the overall
performance of the supply chain.
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Developing applications capable
of resolving these complex
information issues using
technology accessible to and
available to the impoverished.

Bibliometric software packages

could be used for a bibliometric

analysis to get a broader view of
this topic. Also, the current

problems and what research needs

to be done agendas for the
concerned themes are listed to
encourage researchers to continue
working in this area.

Further research can broaden the

scope of SCM practices by looking

at Geographic proximity, cross-
functional coordination, logistics
integration, environmentally

friendly practices, and a consensus

on supply chain leadership which
haven't been looked at in depth in
the current research.

In future studies, researchers want
to include factors associated with
the staff's level of education and

training because it takes much skill

to re-program these technologies
for other jobs and fit them into
different production lines.

A real-world study could look at
how cultural or organizational
differences affect SC relationships
and ICT investments in different
industries and countries, like the
service industry.

More research could be done to
see how SCM practices affect the
relationship between ICT and
organizational performance (OP).
Adding companies from other
industries to the research study can
make it more externally valid and
improve the parameters' accuracy.

In the future, more research may
be needed to determine if this
model can be used in different

retail stores.



The study's results disclose that ICT
has an effect on SCM practices by

To explore how ICT

making the Company's finances

ICT adoption for security and

% Ad[;rs']b'gbe changes the way SCM is Case study better. It was also found that better reliability perception on SCM
done. access to and visibility of information  could be the subject of more study.
led to better customer service and
higher customer satisfaction.
T% :SZI;:;QI%V;J;ISS tt(r)]at ICT helps the base-of-the-pyramid
information, money, and (BoP) market get better at its SCM
10. Schilling transaction ’applicat’ions tasks. There are three different types Future research could build on the
and Seuring help reduce transaction Case study of ICT models: Some ICTs only affect  results of this study by talking to
[26] 1) the flow of information, while farmers who use ICT services.

costs (TC) and improve
SCM in the agricultural
sector.

others affect 2) Flows of money or 3)

Flows of things.

Several stakeholders and businesses involved in supply
chain management (SCM) have recently seen the growth of
ICT-based SCM applications that boost efficiency and
effectiveness. Furthermore, it has been pointed out as a
management field that is becoming increasingly important in
helping businesses improve their supply chain operations [25].
The author also indicates that using ICT in the supply chain
creates new enrichment opportunities for suppliers and
stakeholders.

The study [19] stated that ICT significantly impacts supply
chain management as the latest technological innovations
enable information to flow quickly and spread over all the
operations within the organization. Moreover, ICT in SCM
also enhances the efficiency of distribution channels by
decreasing cycle times, reductions in inventories, and
minimizations of bullwhip effects [27, 28, 23].

ICT has been contributing to the supply chain process from
the point of origin to the point of consumption. For example,
Vendor-Managed Inventory has made information exchange
between buyers and sellers possible. Buyers might grant
suppliers access to their data upon request. The provider, in
turn, manages this data and makes forecasts based on the
knowledge they have. Thus, the effective use of supply chain
management systems is also associated with increased
company productivity [29].

It has been demonstrated in another study that ICT actually
improves supply chain effectiveness due to speedy
communication and a higher level of competency. For instance,
the widespread use of IT systems in container cargo transit
improves the supply chain partners’ communication,
information sharing, and supply chain integration [25, 26].

On the other hand, In the era of globalization of the market,
it is very critical to manage information effectively while
selecting and managing supply chain partners with global
locations. However, due to organizational, legal, collaborative,
and informational obstacles, the globalization of the supply
chain partner base challenges information integration and
exchange [30]. Consequently, it is essential to acquire
sophisticated and well-designed information systems that
efficiently manage information resources to reduce costs and
fulfil organizational and legal compliance requirements [31].

The study [32] found that enterprise resource planning (ERP)
systems are essential for integrating internal and external
business processes, making information flow between supply
chain members easier. So this makes it possible for supply
chain stakeholders to work together and get along better.
Traceability is a vital part of the supply chain that helps reduce
losses caused by theft or lost raw materials and finished goods.

ERP and RFID technology improves the flow of materials and
minimizes theft and lost items [7]. Thus, using ICT for
traceability has many benefits, including safety, risk
management, efficiency, compliance, and achieving
sustainability goals.

Furthermore, 10T and Al-based technologies offer a quicker
prediction of supply chain partners' capabilities, enabling real-
time decision-making and greatly enhancing supply chain
performance [33, 34]. Thus, integrated ICT platforms and
systems can provide a proper solution to companies, enabling
them to make the supply chain more responsive, keep business
going, and give it more flexibility.

As a result, supply chains must be flexible in order to make
quick decisions and provide operational freedom through
efficient collaborative planning and partnership formation [35].
ICT improve supply chain flexibility by facilitating
modifications carried out by uncertain demand [36, 37].
Besides, 10T and sensor-enabled virtual supply chains allow
members to communicate from anywhere, adding agility to
supply chains [38]. By efficiently inspecting information flow
and physical item movement, loT and blockchain technologies
enable organizations to run their supply chains more
efficiently [39, 40].

According to the study [41], when a supply chain is closely
interconnected, information and knowledge can be shared
more efficiently among its members and become valuable
production assets. Nonetheless, this can also lead to a higher
risk of confidential information and knowledge being exposed.
Thus, privacy becomes vital when sharing sensitive
information [42-44]. Consequently, supply chain actors need
a reliable network to develop information privacy [45].

Conversely, accurate and efficient information sharing is
essential for building trust among supply chain actors,
promoting transparency, and ensuring information disclosure.
ICT serves as a distributed ledger and facilitates the open
sharing of supply chain transactions while maintaining
confidentiality, stability, and security by protecting data
privacy while sharing [46, 47].

It is noted that ICT has played an important role in supply
chain management and its relationship with supply chain
members. It also helps the supply chain run smoothly and
efficiently, and effectively. This led organization to solve
several challenges, including workload, long lead times,
responsiveness, and inconsistence information and data for
supply chain activities. Moreover, ICT also helps businesses
expand and enhance the effectiveness of supply chain
operations, increasing their production and performance.
Additionally, ICT tools facilitate the coordination of supply



chain activities such as inventory management, raw materials,
distribution and transport channels.

As aresult, supply chain management solutions increase the
transaction value, decreasing the supply chain's cost.
Additionally, managing the flow and dependability of data
processing ensures that the Company has eliminated the
inconsistencies and deficiencies caused by the collaboration
among supply chain players. In a nutshell, there is no doubt
that ICT has significantly enhanced the performance and
efficiency of supply chain management activities and
processes. Therefore, organizations, policymakers and other
stakeholders should implement and use ICT tools effectively
in supply chain channels in order to enhance the performance
of the supply chain process.

4. CONCLUSION

In order to accomplish strategic goals of customer
satisfaction and profitability through cost management, using
ICT tools in supply chain activities is a viable strategy.
Additionally, it improves the overall operational effectiveness
of supply chain processes and operations. Moreover, ICT in
supply chain management eliminates several issues such as
long cycle time, poor responsiveness, misled cost,
inconsistence information and data, and insufficient supply
chain process. Hence, ICT has become a core strategy to
improve the efficiency of supply chain performance.

The study of the selected articles examines some of the
crucial elements of ICT in supply chain management. The
study discovered that several innovative factors need to be
considered when designing and implementing ICT platforms
in supply chain management. Furthermore, ICT expertise
should be taken into consideration these issues in order to
produce a sophisticated system which will meet the
requirements of organizations, especially supply chain
management sections.

On the other hand, it also indicates that some organization
has not paid attention to the supply chain management
operation, and they declared this process. This leads to their
inefficient supply chain tasks. Hence, the study recommends
adopting the ICT tools in SCM to enhance business
performance and supply chain operation. In addition, it is
crucial to provide both internal and external supply chain
management components with the attention they require.

Nevertheless, ICT platforms have ensured efficient and
effective supply chain performance. For instance, Technology
advances such as the Internet of Things (IoT), enterprise
resource planning systems (ERP), material requirement
planning systems (MRP), barcodes, blockchains, and RFID
have improved firms' ability to achieve a competitive edge in
material management, and more and more organizations are
adopting these technologies.

The study demonstrates that several elements, including
awareness, ICT readiness for implementation, and IT
infrastructure, are necessary for supply chain management
sectors to integrate ICT successfully. These are the crucial
factors that the SCM must consider to enhance the supply
chain processes and operations successfully.

The study also indicates that ICT is essential for supply
chain management activities. Although it cannot fully assess
the literature, the study highlights the significance of
understanding the influence of ICT in supply chain
management and the potential advantages of employing
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mathematical modelling and simulation to improve this
understanding. By leveraging these tools, researchers and
practitioners can identify new opportunities for optimization,
improve decision-making processes, and enhance the overall
efficiency of the supply chain.
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