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Abstract— In that regard, the digital transformation has proved to be a strategic requirement in the
resilience and competitiveness in the procurement and supply chain management. The subsequent study is
targeted at exploring the possibility of AL, IoT, and data analytics as a system to enable organizations create
agile, transparent, and efficient supply networks that can be resilient in nature. The paper discloses the
results of the qualitative and exploratory research, which is grounded on the publications indexed in 2015-
2025 in Scopus on how such technologies can ensure operational resilience based on predictive analytics,
real-time visibility, and informed decisions. Applications of technological integration in the real world are:
Unilever artificial intelligence (AI) demand forecasting, smart containers with IoT at Maersk, Digital
Factory at Siemens and Watson Supply Chain at IBM. The most striking information was that the
implementation of Al has been accelerating remarkably over the recent past as an embodiment of the shift
to the proactive supply chain strategy. There are still the barriers to interoperability, cybersecurity, and the
absence of digital competence.

Keywords— Digital Transformation, Procurement, Supply Chain Management, Artificial Intelligence
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L. INTRODUCTION

In today's global economy, digital transformation has
emerged as an important differentiator and resilience
enabler in all industries. The procurement and supply chain
function has shifted paradigms, and organizations are
leveraging Al, IoT, and data analytics to realize greater
visibility, agility, and efficiencies. This new digital context
is not simply about automation technologies; they are also
strategic assets that will enable organizations to prepare for
disruptions, optimize their own work, and co-exist in a
market context shaped by disruptions. (Segun-Ajao, 2024).

Some of the supply chain disruptions seen in the last decade
demonstrating the volatility of the traditional supply
networks are the COVID pandemic, geopolitical wars and
conflicts, semiconductor shortages, and port congestion
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(Musella, 2023).. In response, companies Digitalized at an
increased pace. As an illustration, Unilever has adopted an
artificial intelligence-based demand forecasting, where
current market information is used to streamline production
and inventory. Because of this, the company lost its
forecasting error by nearly 15 percent (Aljazzar, 2023). In
the same vein, one of the largest logistics companies in the
world, Maersk, has introduced smart containers with IoTs
to track the condition of perishable products in real-time,
including temperature, humidity, and location (Cil et al.,
2022). These illustrations demonstrate that technological
innovation is currently at the centre of the contemporary
supply chain strategies.

IoT along with data analytics has changed the practice of
manufacturing and procurement as well. As an example,
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Siemens has proposed the idea of the so-called Digital
Factory, in which IoT sensors and big data analytics
guarantee predictive maintenance and, therefore, reduce the
downtime of production units to a minimum. The supply
chain funded by Siemens has become agile by integrating
digital twins and analytics-based insights that can react to
the changes in the market (Pech et al., 2021). Similarly,
Amazon leverages Al and machine learning algorithms to
manage its warehouses and dynamically operate inventory
and customer demand patterns to provide an opportunity to
fulfill orders almost instantly even when unpredictable
conditions occur (Ray, 2025).

Furthermore, the contribution of data analytics towards
improving supply chain decision-making has been
increasing many-folds. One of them is the so-called Watson
Supply Chain developed by IBM and employing cognitive
analytics to provide end-to-end visibility and risk analysis,
thereby allowing companies to identify potential
disruptions prior to their transformation into significant
problems (Wolniak, 2024). Large automakers, including
Toyota and BMW, have spent millions of dollars on
predictive analytics and Al to manage suppliers who also
become risky and unneeded, and use such information in
procurement planning to become resilient in their
operations (Hiljemark and Nika, 2024).

Thus, the digital transformation of procurement and supply
chain management is the paradigm shift of the reactive,
manual, and linear process to the intelligent, data-driven,
and interconnected system. Challenges (whether financial,
political, or social) will be resolved with the help of Al-
based predictive analytics, [oT-based real-time visibility,
and big data-based strategic decision-making, which allows
organizations to build supply networks that are efficient,
resilient, transparent, and sustainable (Naima et al., 2024).
The paper thus explores the operational resilience functions
of these collective digital technologies using the
perspectives of the current research and real-life examples
of how the technologies have been transformative in the
global supply chains.

Objectives of The Study

1. To examine how Al, IoT, and data analytics enhance
resilience, transparency, and efficiency in procurement
and supply chain management.

2. To identify key trends, challenges, and opportunities in
the adoption of digital technologies through
comparative analysis of existing research.

II. REVIEW OF LITERATURE

Singh's article (2023) examines the important role of
Artificial Intelligence (Al) and Machine Learning (ML) as
facilitators of this transformation which produces value
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streams in domain of activities across Supply Chain
Management (SCM). This paper will discuss the increasing
relevance of Al and ML to impact future processing
associated with Supply Chain Management. This paper
highlights forward thinking rationale and presents the
importance of both Al and ML relevant to future methods
of supply chain management.

Celestin et al. (2024) wrote the book to be used by supply
chain practitioners, business leaders, student or anyone
interested in the journey of traditional supply chains to the
new era of dynamic supply networks. The book was
inspired by the need to clarify the future of supply chain
management through real life examples, case studies and
expert panels no holdbacks.

Alquraishi (2025) conducted a systematic review focusing
on the intersection of digital transformation, supply chain
resilience and sustainability in the manufacturing context
for businesses working in Saudi Arabia. The review
presents collectively, a conceptual framework that allows
explanations of the nuances of the interdependencies of
these defined areas and then provides meaningful directions
for the manufacturing organisations working in Saudi
Arabia.

Owusu-Berko' (2025) study investigates the approaches,
industry applications and prospects of advanced supply
chain analytics. The findings present strategic consideration
and considerations on the way organisations can integrate
advanced technologies in an international supply chain
context for agility and costs savings developing and
sustaining global supply networks.

I11. RESEARCH METHODOLOGY

The current research has chosen a qualitative and
exploratory research design that examines the manner in
which emerging transformational technologies in
procurement and supply chain management such as Al, IoT,
and data analytics are transforming their quest to find
operational resilience. Due to the pace of technological
integrations in supply chains, the qualitative method was
deemed to be most suitable to elicit detailed information and
various opinions that arise out of the academic literature.
This research design enabled the determination of emerging
trends, conceptual frameworks, and practical knowledge on
previous empirical and theoretical works that are crucial in
acquiring the holistic picture of the digital transformation
landscape in the procurement and supply chain
management.

The information sources were primarily secondary and they
depended heavily on peer-reviewed journals of the Scopus
database to guarantee the scholarly and trustworthiness of
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information. The keywords are relevant to the digital
transformation, procurement, supply chain management,
Al, IoT, data analytics, and operational resilience. To
conduct this study, the focus will be placed on the
publication year of 2015 and further so that all modern
developments and the post-pandemic adjustments are taken
into account. The chosen literature consisted of conceptual
papers, empirical research, and case studies that might offer
a holistic background of thematic analysis of digital supply
chain innovations.

The synthesis of the insights from the reviewed sources was
completed using a thematic-literature-review approach. The
literature review was organized by primary themes
including, (i) 'technological enablers of transformation,' (ii)
'supply chain visibility and transparency,' (iii) 'collaboration
and integration,' (iv) 'data-driven decision making,' and (v)
'resilience strategies." Comparative synthesis was used to
examine the themes across studies and the variations in the
studies to situate the operationalization of Al, IOT and data
analytics in different industries. The literature was also
scanned to use thematic mapping to explore the relationship
of technological adoption and performance outcomes, such
as agility, efficiency and sustainability, in the supply chain.

Finally, other strategies to contribute to rigor and reliability
included triangulating across journal titles and critically
appraising the methodological rigor of the articles being
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reviewed. The comparative insights of the world case
examples contributed to the qualitative elaboration to the
synthesis process used to substantiate that digital
transformation did fit the various industry contexts being
discussed. The findings, within scope of this specific
initiative provided evidencing insights on the role digital
tools played in procurement and supply chain resilience,
that will contribute not only to areas of future research, but
also where action can be derived for subsequent empirical
studies.

Iv. RESULTS

This section offers a synthesis of the findings from Scopus-
indexed papers published between 2015 and 2025, via
thematic reviewing. The synthesis of findings revealed that
Al, IoT, and data analytics have fundamentally changed
procurement and supply chain management. The synthesis
presents five key themes that emerged during data analysis:
technological enablers, visibility and
collaboration and integration, data driven decision making
strategies, and resilience strategies. These themes provide
the basis to examine significant opportunities for digital
transformation and improving supply chain performance.

transparency,

Thematic Analysis of Literature

Table 1. Thematic Analysis of Literature.

Theme Key Insights from Literature Representative Observed Impact on Supply
Studies (Sample) Chain
Al Integration Al improves demand forecasting, supplier | Nweje & Taiwo, | Enhances accuracy, reduces
evaluation, and risk prediction by enabling | 2025 lead time, improves strategic
automation and predictive analytics. Kagalwala et al. sourcing.
2025
IoT and | [oT enhances real-time data visibility and | Al Mahmud et al., | Improves transparency and
Connectivity traceability in logistics and inventory | 2025; responsiveness, reduces
management. Dhiman & Madan. | Wastage.
2025
Data Analytics | Data analytics drives informed decision- | Riipa et al., 2025; Promotes efficiency, proactive
and Predictive | making by identifying performance trends | paphman 2025 risk management, and agility.
Modelling and operational inefficiencies.
Collaboration and | Cloud-based platforms and digital | Aulkemeier et al., | Strengthens trust,
Integration ecosystems foster supplier and partner | 2019; synchronization, and
collaboration. Aksoy, 2023 innovation capability.
Resilience and | Digital transformation enhances adaptive | Kazancoglu et al., | Improves resilience, reduces
Sustainability capacity and sustainability through circular | 2023; environmental impact, and
Strategies supply models and risk monitoring. Cherrafi et al.. 2022 | boosts flexibility.
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Comparative Analysis of Technology Adoption

The comparative synthesis showed that most organizations
are adopting Al and IoT, followed by data analytics tools,
as the most frequently adopted technologies for

transforming their supply chains digitally. Nevertheless,
integration issues, data privacy issues, and interoperability
issues still remain some of the larger obstacles to full-scale
adoption, because of issues pertaining to system and data
integration, especially in developing economies.

Table 2. The percentage of companies that have adopted at least one business function.

Year “Percentage Of Companies That Use Al
In At Least One Business Function”

2024 2%
2023 55%
2022 50%
2021 56%
2020 50%
2019 58%
2018 47%

(Source: https://www.demandsage.com/companies-using-ai/)

Table 3. The percentage of businesses and companies that use Al in different Internal processes to improve the workflow.

Internal Process of Businesses and Companies

Percentage of Businesses And Companies That Have
Implemented AI In These Internal Processes

Improve production processes

53%

Search Engine Optimization tasks 52%
Process automation 51%
Internal communications, plans, presentations, and reports 46%
Aggregate business data 40%
Idea generation 38%
Minimize safety risks 38%
Write code 31%
Write website copy 29%

(Source: https://www.demandsage.com/companies-using-ai/)

Businesses And companies That Use Al in Different Fields To Improve
The Consumer Experience

Fig.1. The percentage of businesses and companies that use Al in different fields to improve the consumer experience.

(Source: https://www.demandsage.com/companies-using-ai/)
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Table 4. The percentage of businesses and companies that use Al in different fields to improve the consumer experience.

Usage of Al in Different Fields Percentage of Businesses And Companies That Use AI In The Given Fields
Chatbots 73%
Emails 61%
Personalized services 55%
Text messages 49%
Personalized advertising 46%
Long-form written content 42%
Phone calls 36%

(Source: https://www.demandsage.com/companies-using-ai/)

Percentage of Al Adoption Rates Recorded in Different Countries Worldwide

. \ ¢ o o ‘ & ‘ o
:‘\:\ 9\:“ \\& A g® QVV & «?‘\\ i€ £ & v \()\\:’ 430 \-.“;
& o K @ b ¥ &

Exploring Al [l Deployed Al

100%

0%
0%
20%
0%
05
o

Fig.2. The percentage of AI adoption rates recorded in different countries worldwide.
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(Source: https://www.demandsage.com/companies-using-ai/)

Table 5. The percentage of Al adoption rates recorded in different countries worldwide.

Country Percentage of Companies that Deployed | Percentage of Companies Exploring
Al Al
China 50% 36%
India 59% 27%
Canada 37% 48%
Italy 36% 38%
Singapore 53% 41%
UAE 58% 32%
Germany 32% 44%
France 26% 45%
Spain 28% 51%
Latin America 47% 34%
United Kingdom 37% 41%

Int. j. eng. bus. manag.
www.aipublications.com Page | 21



https://www.demandsage.com/companies-using-ai/
https://www.demandsage.com/companies-using-ai/

Syed  Digital Transformation in Procurement and Supply Chain Management: Leveraging Al, loT, and Data Analytics for

Operational Resilience

United States 33% 38%
Australia 29% 50%
South Korea 40% 48%
Japan 34% 46%
(Source: https://www.demandsage.com/companies-using-ai/)
Table 6. The market value of Al recorded over the years.
Years Al Market Size ($)
2030* 826.73 billion
2029* 667.74 billion
2028%* 529.23 billion
2027* 415.61 billion
2026* 320.14 billion
2025% 243.72 billion
2024 184.04 billion
2023 135.93 billion
2022 124.79 billion
2021 202.59 billion
2020 93.27 billion
(Source: https://www.demandsage.com/companies-using-ai/)
Table 7. The market size of the Generative Al market recorded over the years.
Years Market Size Of The Generative AI Market Recorded Over The Years
2030 $207 billion
2029 $181.90 billion
2024 $66.62 billion
2023 $44.89 billion
2022 $23.17 billion
2021 $11.25 billion
2020 $5.67 billion

Int. j. eng. bus. manag.
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(Source: https://www.demandsage.com/companies-using-ai/)
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Ratfe of Adoption of Al Recorded Over the Past Years

204 2023 022 2021 2020 2019 2018 07

Fig.3. The rate of adoption of Al recorded over the past years.

(Source: https://www.demandsage.com/companies-using-ai/)

Table 8. The rate of adoption of Al recorded over the past years.

Year Percentage Of Respondents Whose Companies Have Adopted the Usage of Al
2024 56%
2023 55%
2022 50%
2021 56%
2020 50%
2019 58%
2018 47%
2017 20%

Int. j. eng. bus. manag.
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(Source: https://www.demandsage.com/companies-using-ai/)

Concems That Company Owners Have Regarding Al Adoptions

Technclogy dependence
Technicol skis to use Al
Human workforce reduction

Pivocy concerns

Provide my business or
customers with misinformation

Bios errors

Negatvely impoct
customer relationships

Fig.4. The concerns that company owners have regarding Al adoptions.

(Source: https://www.demandsage.com/companies-using-ai/)
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Table 9. The concerns that company owners have regarding Al adoptions.

Concerns Of The Company Owners

Percentage of Business Owners and Company Owners

Technology dependence 43%
Technical skills to use Al 35%
Human workforce reduction 33%
Privacy concerns 31%
Provide my business or customers with misinformation 30%
Bias errors 28%
Negatively impact customer relationships 24%

(Source: https://www.demandsage.com/companies-using-ai/)

Conceptual Model of Digital Transformation and
Operational Resilience

A conceptual model was created based on thematic
synthesis, thereby illustrating the relationship between
digital technologies and operational outcomes.

Al, loT & Improved
Data Analytics  Visibility &
Predictive

Insight &

Integration

@"”I’_{)\"’

Improved Operational
Agility, Resilience
Efficiency &
Sustainability

-

Fig.5. Conceptual Model of Digital Transformation and Operational Resilience.

This framework reinforces that the collective power of

emerging technologies advances real-time decision-
making, collaboration, and adaptability to risk as the

bedrock for resilient and future-ready supply chains.

V. DISCUSSION

The research indicates that procurement and supply chain
management has fundamentally changed through the
introduction of digital technologies such as Al IoT and data
analytics that enable visibility, agility and resilience in
procurement and procurement supply chain performance
metrics. The study reviewed Scopus indexed peer reviewed
papers published between 2015-2025 and a thematic
analysis of the papers established five themes, enabling
technologies, visibility and transparency, collaboration and
integration, data driven decision making, and resilience
strategies all relate to and support procurement goals in
procurement supply chain performance metrics. Enabling
technology was Al, its use had implications for processes
such as supplier forecasting and risk management in supply
chain management. [oT was the best positioned technology
that was designed to continuously monitor and coordinate
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logistics in real time. Data analytics was the best positioned
technology enabling organizations to make evidence based
decisions and resource optimization as a result of influence
of big data. These were all lessons learned from the theme
Al The use of Al in particular climbed from 47% in 2018
to 72% in 2024 demonstrating significant rates of increase
and accelerated use rates arising from the pandemic years.
Finally, interoperability; cyber security; data privacy; and
skills deficits, especially in developing economies would be
future challenges for enabling technology.

VL. CONCLUSION

The use of artificial intelligence, internet of things, and
analytics creates efficiency, assurance and sustainability in
the future supply chains while supporting the role of
industry leaders and government officials with actionable
recommendations that are data-driven. The transition to
digital analytics, artificial intelligence and internet of things
provides advantage to procurement and supply chain
management in a way that can produce supply chain agility,
transparency and resilience. In general, these technologies
help organizations identify risk, consolidate and standardize
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processes and deliver robust operational performance under
uncertainty. Examples from a modern context like Unilever,
Maersk, Siemens and IBM provide investigation cases that
showcase that links between data and reporting via insights
offer the supplied with efficiency and flexibility. On the
contrary however, this adoption of digital technologies in
general does face considerable challenges in relation to data
security, interoperability and skills gaps, to be an extension
of their full use for digital technologies. The author as such
establishes that to start creating processes that support the
implementation and adoption of digital technologies is no
longer an option, but a necessity in order to bring practical
and plain-speak sustainability in the supply chains or value
chains that grant operational competitive advantage in this
day and age.
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