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Abstract

The integration of Artificial Intelligence (Al) in supply chain management has emerged as
a transformative strategy to enhance efficiency, resilience, and adaptability in complex
global logistics networks. This proposes a comprehensive model for Al integration in
supply chain optimization, drawing comparative insights from the United States and
Nigeria two economies with contrasting technological infrastructures, regulatory
frameworks, and economic dynamics. The model emphasizes a multi-tiered approach
incorporating predictive analytics, real-time decision-making, and intelligent automation.
In the U.S., Al adoption is characterized by advanced infrastructure, data availability, and
investment in digital transformation, enabling real-time inventory management, demand
forecasting, and autonomous logistics. Conversely, Nigeria presents a context of
infrastructural challenges and data limitations, yet exhibits increasing potential for Al-
driven solutions through mobile technology, cloud computing, and emerging policy
support. The proposed model comprises four core pillars: (1) Al-readiness assessment
focusing on digital infrastructure and data maturity; (2) phased Al adoption strategy
tailored to sector-specific needs; (3) stakeholder collaboration for technological transfer
and capacity building; and (4) policy alignment to foster ethical Al use and cross-border
interoperability. Through comparative analysis, the model identifies key enablers and
barriers within each country, highlighting opportunities for technology leapfrogging in
Nigeria and continuous innovation in the U.S. This argues that while the scale and mode
of Al integration may differ, the strategic alignment of technology, talent, and governance
is essential for effective supply chain optimization in both regions. This research
contributes to the discourse on inclusive Al deployment by illustrating how adaptable
frameworks can bridge technological disparities and drive supply chain resilience.
Ultimately, it underscores the importance of localized strategies within a global model,
fostering both economic growth and digital equity. The findings serve as a guide for
policymakers, industry leaders, and technology developers seeking to harmonize Al
integration across diverse socio-economic contexts.
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1. Introduction

Enhancing the effectiveness, responsiveness, and general performance of the entire supply chain network which includes
production, logistics, distribution, inventory control, and procurement is the goal of supply chain optimization, a strategic
process. In order to improve service quality, reduce expenses, streamline operations, and match supply chain activities with
overarching corporate objectives, analytical tools and methodologies are applied (Ezeamii et al., 2023; Francis Onotole, et al.,
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2022). Optimizing supply chains is essential for businesses to
stay flexible, lucrative, and customer-focused in the
cutthroat, globalized world of today.

The field of supply chain management has seen a substantial
transformation with the advent of artificial intelligence (Al).
Al is the creation of computer systems that can learn, reason,
make decisions, and recognize patterns—tasks that normally
require human intelligence (Olanipekun, 2020). Within the
supply chain environment, Al enables advanced capabilities
such as demand forecasting, real-time inventory tracking,
autonomous delivery systems, supplier risk assessment, and
predictive maintenance. Al-powered solutions improve end-
to-end coordination and enable proactive responses to
disturbances by increasing visibility and control throughout
the supply chain (Ayo-Farai et al., 2023; Ezeamii et al.,
2023). As organizations increasingly turn to digital
transformation to drive growth, Al serves as a critical enabler
of smart, data-driven, and resilient supply chains.

Even though Al technologies are widely used, different
nations have quite different approaches to their adoption and
supply chain integration. The US is an example of a
developed country with strong digital infrastructure,
significant investments in Al research, and an established
legislative framework that encourages innovation. Utilizing
automation, machine learning, and big data to optimize
operations and preserve competitive advantage, American
companies have led the way in the application of Al in supply
chains (Ogunyankinnu, et al., 2022, Kolade, et al., 2022).
Nigeria, on the other hand, is an emerging country with
significant infrastructure problems, such as poorer
technological penetration, inconsistent power supplies, and
limited internet access. But because of its young population,
expanding tech sector, and growing government interest in
digital transformation, Nigeria also offers special potential
(Hori & Olanipekun, 2020). Insights into how Al integration
tactics might be modified to accommodate varying
technological and economic realities are provided by
contrasting the United States and Nigeria. This promotes
inclusive and context-sensitive innovation (Aderibigbe, et
al., 2023; Ogbuagu, et al., 2023).

The goal of this review is to provide a thorough and flexible
methodology for incorporating Al into supply chain
optimization that works in both developed and developing
nations. The model will cover the fundamental elements
needed for successful Al adoption, such as governance
frameworks, phased implementation plans, infrastructure
preparedness, and stakeholder participation.

The review also aims to evaluate the Al integration pathways
in Nigeria and the United States, highlighting important
facilitators, obstacles, and lessons discovered. This
comparative study advances our knowledge of how artificial
intelligence (Al) can be used to improve supply chain
performance in many contexts, fostering both technological
innovation and just economic growth (Ajibola & Olanipekun,
2019, Olanipekun & Ayotola, 2019).

2. Methodology

This study employed the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses)
methodology to systematically identify, evaluate, and
synthesize relevant literature for developing a model of Al
integration in supply chain optimization, focusing on the
United States and Nigeria. The review process was designed
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to ensure transparency, reproducibility, and
comprehensiveness in the selection of sources.

The initial step involved a systematic search of academic
databases, including Scopus, Web of Science, IEEE Xplore,
PubMed, ScienceDirect, and Google Scholar. Search terms
included combinations of keywords such as “Artificial
Intelligence,” “Al in supply chains,” “supply chain
optimization,” “United States,” “Nigeria,” “developed
economies,” and “emerging economies.” Boolean operators
were used to refine and combine search terms for more
accurate results.

Inclusion criteria focused on peer-reviewed articles,
conference papers, white papers, and relevant policy
documents published between 2013 and 2023. Only sources
written in English and addressing Al applications in supply
chain contexts were considered. Studies were included if they
provided empirical, theoretical, or conceptual insights into
Al-driven supply chain practices, particularly within the
geographical contexts of the United States and Nigeria.
Exclusion criteria eliminated duplicate entries, non-English
sources, and studies unrelated to Al or supply chain
optimization. Articles focusing solely on other countries
without reference to generalizable models or comparative
frameworks were also excluded.

A total of 437 articles were initially identified. After
removing 112  duplicates and  applying the
inclusion/exclusion criteria during the title and abstract
screening, 142 articles remained for full-text review.
Following this stage, 57 studies were selected for detailed
qualitative synthesis and analysis.

The selected literature informed the development of the
proposed Al integration model by identifying common
frameworks, implementation strategies, infrastructural
dependencies, policy recommendations, and case-specific
challenges and enablers. This methodological approach
ensures that the proposed model is grounded in evidence-
based research and is adaptable to both advanced and
emerging economies.

2.1 Conceptual Framework

The convergence of technological capabilities and theoretical
underpinnings that direct successful implementation is the
conceptual framework for incorporating artificial intelligence
(Al) into supply chain optimization as shown in figure 1
(Kolade, et al., 2021). This section goes into detail on the
fundamental Al technologies that are pertinent to supply
chains, the particular SCM functions that are touched by
these technologies, and the theoretical models that guide the
structure and flexibility of the suggested Al integration
model.

Artificial intellect is a broad category of technologies that
mimic human intellect in order to automate decision-making,
perform difficult jobs, and adjust to data patterns. A number
of Al technologies are revolutionary in the field of supply
chain management.

One of the most well-known subcategories of artificial
intelligence in supply chains is machine learning (ML).
Without explicit programming, it uses algorithms that learn
from past and current data to forecast results and make
defensible choices (Eyeghre et al., 2023; Olanipekun, llori &
Ibitoye, 2020). Demand forecasting, supplier assessment, and
logistics anomaly detection are three areas where machine
learning excels.
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Fig 1: Supply Chain Functions Impacted by Al

Al systems that decipher visual information from the real
environment are referred to as computer vision (CV) systems.
CV is used in supply chains for ship tracking, product
identification, quality control, and warehouse automation. It
increases total manufacturing and logistics productivity,
decreases worker dependency, and improves operational
accuracy.

Automation in material handling, packing, and storage is
made possible by robotics, especially when combined with
Al algorithms. Particularly in high-volume settings,
autonomous mobile robots (AMRs) and robotic arms help to
make operations quicker, safer, and more reliable (Belot,
2020).

Artificial intelligence (Al) systems can comprehend,
interpret, and react to human language thanks to natural
language processing, or NLP. NLP makes supply chains
more responsive and efficient by facilitating contract
analysis, supplier communication, and customer service
automation (Schépper and Kersten, 2021; Aslam and
Calghan, 2023). Al technologies improve the efficiency,
accuracy, and responsiveness of several supply chain
functional domains.

One crucial area where Al greatly enhances performance is
forecasting. To provide more precise demand estimates,
machine learning algorithms examine vast datasets, such as
customer behavior, weather patterns, and market trends. This
decreases stockouts and lowers the expense of keeping
inventory on hand. Al solutions in inventory management
allow for dynamic storage optimization, automatic stock
replenishment, and real-time tracking (Sanusi, 2023). These
features enhance order fulfillment, cut down on waste, and
match inventory levels to real demand.

Logistics operations benefit from Al through route
optimization, autonomous vehicle deployment, and
predictive maintenance. Al solutions analyze traffic patterns,
fuel consumption, and delivery schedules to optimize
transportation networks and minimize costs (Dikshit et al.,
2023; Bharadiya, 2023).

In procurement, Al assists in supplier selection, contract
management, and spend analytics. It enhances visibility into
supplier performance, detects risks in supply chains, and
identifies cost-saving opportunities through intelligent
sourcing strategies.

Al's capacity to identify possible supply chain interruptions
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improves risk management. Al systems evaluate risk
exposure and facilitate proactive contingency planning in
response to geopolitical events and cyberthreats,
guaranteeing supply chain operations' resilience and
continuity (West, Kraut & Ei Chew, 2019).
Three distinct theoretical underpinnings—systems theory,
digital transformation frameworks, and innovation diffusion
theory—are used to build an efficient and flexible Al
integration model for supply chain optimization.

According to systems theory, the supply chain is an
intricately linked system in which every part affects the
overall performance. Strategic use of Al technology can
optimize subsystems (such logistics or procurement) while
making sure that modifications are consistent with the
objectives of the entire system. This comprehensive approach
guarantees coordination and synergy among various supply
chain nodes (Alonge, et al., 2023; Oyewola, et al., 2022).
Frameworks for digital transformation offer a road map for
incorporating cutting-edge technologies into corporate
procedures.  Stakeholder  engagement, infrastructure
readiness, capability creation, and change management are all
highlighted in these frameworks. Organizations in the US and
Nigeria can successfully deploy Al by navigating the
structural and cultural changes required by using such a
framework (Ramdoo, et al., 2021).

Everett Rogers created the innovation diffusion theory, which
describes how innovative technologies proliferate in a social
structure. When evaluating the possibility of Al adoption in
various situations, key concepts like relative advantage,
compatibility, complexity, trialability, and observability are
helpful (Ananyi & nwosu, 2023; Olisah, 2023). Al may
spread quickly in affluent nations like the US because of
institutional support and technological capability, but in
developing nations like Nigeria, adaption plans must take
knowledge transfer and infrastructure limitations into
account. The conceptual framework supports an organized
and flexible approach to Al integration in supply chain
optimization by combining theoretical insights with
technological capabilities (Asa & Zosu, 2023; Nwagwu, et
al., 2023). A context-sensitive model that takes into account
the different requirements and capabilities of developed and
emerging economies can be created thanks to this integrated
viewpoint.

2.2 Country Contexts

To create a flexible model for Al integration in supply chain
optimization, it is essential to comprehend the different
national contexts of Nigeria and the United States
(Aderibigbe et al., 2023; Arshad, 2023). Although the
technological infrastructure, digital maturity, legal
frameworks, and economic development of these two nations
differ, they each provide special chances and difficulties for
the integration of Al in supply chains.

In terms of digital innovation and technology infrastructure,
the US leads the world. Its extensive usage of cloud
computing, sophisticated data centers, high broadband
penetration, and strong logistics infrastructure offer a strong
basis for integrating Al into supply chain operations. The
U.S. economy's level of digital maturity enables businesses
to use Al in a wide range of supply chain tasks with a high
level of sophistication and scalability (Akang, et al., 2019;
Oriekhoe, et al., 2023).

In the US, supply chain Al applications are very common.
Walmart uses data powered by Al to improve warehouse
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operations and supplier relationships. While autonomous cars
and drones are being tried for last-mile delivery, both startups
and large corporations use Al-powered robotics for order
picking and packing at fulfillment centers (Attah et al., 2023;
Talla, 2022). Supply chain systems are becoming more
resilient and agile through the use of digital twins, Al-based
procurement tools, and predictive analytics.

Al and digital transformation are largely supported by the
regulatory environment in the United States. Frameworks for
Al risk management have been created by organizations like
the National Institute of Standards and Technology (NIST),
and innovation ecosystems are supported by federal and state
financing through grants, tax breaks, and public-private
partnerships. Venture capital activity, especially in
innovation hotspots like Silicon Valley and Boston, further
supports the investment climate (Esan, et al., 2023;
Onukwulu, Agho & Eyo-Udo, 2023). These factors make it
possible to quickly test and implement Al solutions across a
range of industries, such as manufacturing, retail, and
healthcare.

Nigeria, on the other hand, has serious infrastructure
problems and supply chain inefficiencies. The efficient flow
of goods and services is hampered by problems such
inadequate road networks, unstable electrical supplies, a lack
of storage facilities, and port congestion (Sahu et al., 2022).
Particularly for small and medium-sized businesses, these
inefficiencies raise logistical expenses and lower overall
competitiveness. Frequent disruptions and stockouts are also
a result of disjointed supply chain structures and poor
visibility across operations (Ezenwa, 2019; Otokiti, et al.,
2022).

Nigeria has a lot of promise for digital innovation despite
these obstacles, especially given its expanding mobile
connectivity. With 3G and 4G networks driving rising
internet penetration, the nation boasts one of Africa's largest
mobile phone user bases. Digital payments, supply chain
tracking, and micro-logistics are already using mobile-based
solutions. Platforms such as Kobo360 and TradeDepot, for
instance, are utilizing digital technologies to establish real-
time connections between distributors, retailers, and
suppliers, providing early indicators of a supply chain change
facilitated by digital technology (Ananyi & Nwosu, 2023;
Ochinanwata, 2019).

Digital transformation is becoming more and more supported
by government policy. The goal of initiatives like the
Nigerian Innovation Fund and the National Digital Economy
Policy and Strategy (2020-2030) is to promote a knowledge-
based economy. The policy direction is favorable to
promoting Al-driven solutions in manufacturing, logistics,
and agriculture, even though there are still implementation
gaps (Ebuka, Emmanuel & Idigo, 2023; Onukwulu, Agho &
Eyo-Udo, 2023). Additionally, the private sector is acting as
a catalyst. Al and data analytics are being used by startups in
the finance, agritech, and logistics sectors to improve supply
chains and solve market inefficiencies.

However, poor data infrastructure, low Al knowledge, and
restricted access to finance limit the scope and pace of Al
integration in Nigeria. Building capacity, forming strategic
alliances, and customizing Al solutions for the local
environment are all necessary to close this gap. While Nigeria
is a developing context where Al may address enduring
inefficiencies and open up new economic routes, the United
States offers a developed, resource-rich setting where Al can
be implemented at scale. These disparate realities highlight
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the necessity for a flexible, context-sensitive model for Al
integration in supply chain optimization and offer a
convincing basis for comparison analysis (Khalifa, Abd
Elghany & Abd Elghany, 2021; Onyeaka, et al., 2023).

2.3 Proposed model for Al integration

With the US and Nigeria as examples, the suggested
paradigm for integrating artificial intelligence (Al) into
supply chain optimization is set up to offer a thorough,
flexible, and context-sensitive road map for both developed
and emerging economies. Stakeholder engagement and
capacity building, policy and ethical governance, a phased
deployment strategy, and an assessment of Al readiness make
up the model's four interconnected parts. These elements
work together to provide a strong and expandable framework
for using Al to efficiently and fairly change supply chain
processes.

The first component of the model focuses on evaluating the
preconditions necessary for successful Al adoption. Al
readiness is determined by assessing three key metrics:
digital infrastructure, data availability, and workforce
capacity.

Digital infrastructure refers to the presence of reliable
internet connectivity, data centers, cloud computing
platforms, and hardware necessary to support Al deployment
(Matthew et al., 2021; Li et al., 2022). In the U.S., these
infrastructures are well established, whereas in Nigeria,
infrastructure is unevenly distributed and often concentrated
in urban areas.

Data availability pertains to the existence of high-quality,
real-time, and structured data across supply chain operations.
Effective Al systems require vast datasets for training and
continuous learning. However, many Nigerian organizations
operate with limited digital records or fragmented databases,
posing a challenge to Al functionality (Otuoze, Hunt &
Jefferson, 2021; Yusuf & Al-Ansari, 2023).

The availability of qualified experts like data scientists, Al
engineers, and logistics analysts is a component of workforce
capacity. With the help of prestigious institutions and tech
firms, the United States boasts a robust pipeline of Al
expertise (ljeomah, 2020; Onukwulu, Agho & Eyo-Udo,
2023). Nigeria, on the other hand, is just beginning to develop
a proficient digital workforce, which calls for focused
investment in training and education.
Given the intricacy of integrating Al, the strategy takes a
staged approach that enables businesses to progressively
increase capacity and scalability. There are three phases to
this approach.

Organizations launch pilot programs to evaluate particular Al
applications in low-risk settings during the short-term phase.
These experiments could involve predictive maintenance in
logistics systems, chatbots for customer support, or demand
forecasting technologies (Eyeghre et al., 2023). Stakeholder
alignment, experimentation, and proof-of-concept validation
are all made possible at this phase. Scaling effective solutions
across various supply chain functions is the main goal of the
medium-term phase. An Al-driven inventory optimization
model, for instance, that has been evaluated in a single
distribution center can be extended regionally or nationwide.
To enable widespread adoption, this stage necessitates
spending on change management, employee training, and
systems integration (Lubag, et al., 2023; Olaghere,
Inegbedion & Osiobe, 2023).

Full Al maturity, when Al is integrated across the supply
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chain as an independent decision-making partner, is the goal
of the long-term phase. At this stage, businesses employ Al
to continuously track, improve, and modify supply chain
operations, resulting in increased customer responsiveness,
agility, and resilience. Key stakeholders, including the
government, business, academia, and foreign partners, must
actively participate in order for Al integration to be
successful (Egwim, et al., 2023; Ogbuagu, et al., 2023).

By establishing enabling laws, providing capital for
innovation hubs, and guaranteeing regulatory support for
digital transformation, governments play a fundamental role.
Implementation and innovation are fueled by industry
participants such as supply chain managers, logistics
companies, and IT developers. By performing research,
educating the workforce, and assessing the efficacy of Al,
academia makes a contribution (Ahmed, et al., 2023; Qi, et
al., 2017). Donor agencies and international development
organizations can help with infrastructure investment and
capacity building, especially in nations like Nigeria.
Collaborative platforms involving these stakeholders can
facilitate knowledge exchange, foster innovation ecosystems,
and create a shared vision for Al-enabled supply chains.
Finally, policy and ethical governance are critical to ensuring
responsible Al integration. Data protection is essential to
guard against misuse of personal and corporate information.
Countries must enact and enforce laws aligned with global
standards such as the General Data Protection Regulation
(GDPR).

Algorithmic fairness makes ensuring Al models don't
exclude or perpetuate prejudices. Building trust in Al
judgments requires transparency in auditing procedures and
algorithm design (Althabatah, et al., 2023; Negi, 2021).
Particularly for global supply chains, cross-border regulation
is becoming more and more important. Regulatory
framework harmonization promotes cross-jurisdictional
compliance, data flow, and system interoperability. The
suggested Al integration model provides a comprehensive
approach to supply chain optimization in both established and
developing environments. Organizations may fully utilize Al
to improve supply chain performance, resilience, and
inclusivity by evaluating preparedness, adopting in phases,
involving stakeholders, and maintaining ethical governance
(Danese, Romano & Formentini, 2013; Oteri, et al., 2023).

2.4 Comparative Analysis

Supply chain optimization through the use of artificial
intelligence (Al) is a revolutionary approach that has many
advantages but also unique difficulties as shown in figure 2.
Given the disparities in the two nations' technological,
economic, and infrastructure environments, a comparison of
the adoption of Al in the US and Nigeria identifies both
shared facilitators and particular obstacles. Since both
countries can gain from the sharing of information and
experiences in Al integration, it is essential to comprehend
these elements in order to find chances for mutual learning
(Richey, et al., 2022; Simchi-Levi, Wang & Wei, 2018).
The adoption of Al in supply chains is facilitated by a number
of factors, with infrastructure, finance, and regulatory
backing acting as the main motivators in both established and
emerging markets.

The extensive availability of cutting-edge technology
infrastructure in the US offers a major benefit. Al systems
can operate at scale because to the country's vast data centers,
fast internet networks, and availability of cloud computing
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platforms. Innovations like autonomous supply chain
management systems, machine learning, and predictive
analytics are supported by this infrastructure (Qrunfleh &
Tarafdar, 2014; Wang, et al., 2016). Furthermore, the United
States has strong funding sources, such as government grants,
private investments, and venture capital, all of which promote
Al research and development.

Adoption of Al is also greatly aided by regulatory assistance.
To guarantee the responsible development and application of
Al technologies, the United States has set up explicit
frameworks, such as those offered by the National Institute
of Standards and Technology (NIST). These rules encourage
creativity while preserving public confidence in Al
applications, especially in delicate industries like banking
and healthcare (Mwangi, 2019; Zohuri & Moghaddam,
2020).

Although Nigeria's technological infrastructure is not as
advanced as that of the United States, there have been
significant advancements in internet penetration and mobile
connectivity. Digital platforms have emerged in retail,
logistics, and agriculture thanks to the quick development of
3G and 4G networks. Furthermore, promoting digital
innovation and facilitating the deployment of Al technology
are the main objectives of government policies like the
National Digital Economy Policy (Vinnyk et al., 2021,
Gomes et al., 2022). However, there are still infrastructure
gaps that prevent Al from being widely used in supply chain
operations, especially in rural areas. In comparison to the
U.S., there are fewer venture capital firms and private equity
investors, making funding sources even more scarce.

While several enablers exist, Al adoption faces significant
barriers and risks in both the United States and Nigeria,
though these obstacles manifest differently in the two
contexts.

\
Enablers of Al
Adoption
4
\

Barriers and Risks

Opportunities for
Mutual Learning

Fig 2: Comparative Analysis

The fundamental issue with Al integration is still
cybersecurity. Even while cybersecurity safeguards are rather
sophisticated in the United States, the complexity of Al
systems makes intrusions more likely, especially in industries
like e-commerce and logistics. To safeguard Al systems
against hacking, data theft, and system manipulation,
businesses need to make significant investments in a strong
security architecture. Supply chains in Nigeria are especially
susceptible to assaults due to the country's immature
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cybersecurity frameworks and lack of resources to fight
cybercrime (Hall, T. and Ziemer, 2023; Kayode-Ajala, 2023).
The deployment of Al in both countries is made more
difficult by concerns about data privacy and intellectual
property protection.

Another major obstacle is the cost of putting Al into practice.
Even though the price of Al technology is steadily declining
in the United States, small and medium-sized businesses
(SMEs) still cannot afford the required staff, hardware, and
software. Due to a lack of investment in digital infrastructure
and limited financial resources, the problem is much more
severe in Nigeria. Nigerian organizations can have trouble
defending the up-front expenses of implementing Al,
particularly if there isn't much of a rapid return on investment.
Although talent gaps are a significant obstacle in both
nations, they are particularly serious in Nigeria because there
aren't enough qualified Al specialists there. The speed and
scope of Al implementation are constrained by the lack of Al
engineers, data scientists, and other specialized specialists in
the United States, despite the country having a sizable talent
pool. The skill gap in Nigeria is being widened by the fact
that training programs and educational systems have not yet
completely adjusted to the demands of the Al-driven
economy (Dong, et al., 2020; Tien, et al., 2019).

Resistance to change is another barrier common to both
countries. In the U.S., companies with established supply
chain systems may resist Al adoption due to a preference for
maintaining traditional, proven methods. Similarly, in
Nigeria, there is a cultural reluctance to embrace new
technologies, particularly in sectors that are heavily reliant on
informal practices and legacy systems. This resistance can
slow down the rate of Al integration and undermine its
potential benefits (Javaid, et al., 2022; Lu, 2019; Zhang &
Lu, 2021).

Notwithstanding the difficulties, there are a lot of chances for
the US and Nigeria to learn from one another when it comes
to using Al to optimize supply chains. Innovation transfer is
a significant potential. Nigeria can learn from the United
States about best practices for implementing Al, particularly
in fields like inventory management, automation, and
predictive analytics. Conversely, Nigerian businesses can
impart adaptive tactics to U.S. enterprises for overcoming
resource limits and infrastructure bottlenecks (Otokiti et al.,
2022; Ashiru et al., 2023). U.S. businesses seeking to
improve supply chain accessibility and inclusivity may find
value in Nigeria's creative mobile-first strategies.

Scalable models also present significant opportunities for
both nations. While the U.S. may focus on scaling Al
solutions in well-established supply chains, Nigeria’s
evolving logistics landscape offers an opportunity to develop
scalable, low-cost Al models that can later be adapted to
larger, more resource-rich markets. These models could be
tested in Nigerian SMEs and then scaled to global supply
chains, offering insights into cost-effective Al solutions for
emerging markets.

PPPs, or public-private partnerships, offer yet another
channel for cooperation and learning from one another. In
order to promote Al research and its applications, the U.S.
government has been effective in fostering cooperation
between public agencies, academic institutions, and
commercial tech enterprises. By encouraging collaborations
between its government, the commercial sector, and
international development organizations, Nigeria can
implement comparable tactics to promote the adoption of Al
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(Oyegbade et al., 2022). These partnerships have the
potential to close talent gaps, develop a sustainable Al
ecosystem, and draw in much-needed capital for
infrastructure and capacity expansion. While there are
significant differences in Al adoption between the United
States and Nigeria, both countries stand to gain from a
comparative approach Duan, Edwards & Dwivedi, 2019;
Korteling, et al., 2021; Tien, 2017. By leveraging each
other’s strengths, addressing common barriers, and fostering
collaboration, the two nations can advance Al integration in
supply chain optimization and unlock the full potential of Al
technologies in improving efficiency, resilience, and
competitiveness (Gebhardt et al., 2022).

2.5 Implementation Roadmap

A clear roadmap that considers the particular opportunities,
difficulties, and resources present in both developed and
emerging economies is necessary for the application of Al in
supply chain optimization (Jarrahi, 2018; Terziyan, Gryshko
& Golovianko, 2018). The adoption of Al technology should
be facilitated by this roadmap in a way that optimizes
advantages, removes obstacles, and guarantees ongoing
development. The scenarios in Nigeria and the United States
present different strategies for adopting Al, with the
environment of each nation affecting its approach.
Furthermore, in order to evaluate the success of integrating
Al and promote ongoing improvements, a strong monitoring
and evaluation system is essential.

The application of Al in supply chain optimization in the
United States is concentrated on improving operational
effectiveness and using predictive analytics to promote more
intelligent decision-making. The United States is well-
positioned to deploy Al solutions at scale across a variety of
industries, including manufacturing, shipping, and retail,
thanks to its developed technology infrastructure. The main
obstacle facing American businesses is incorporating Al
technologies into intricate supply chain systems in a way that
lowers costs and increases efficiency without interfering with
daily operations.

The potential to improve predictive analytics is one of the
main advantages of integrating Al into the US supply chain
environment. More precise demand forecasting, inventory
control, and route optimization are made possible by Al
technologies like machine learning (ML) and deep learning
(DL) (Janiesch et al., 2021; Heidari et al., 2022). Businesses
can minimize operational inefficiencies, optimize stock
levels, and predict market swings thanks to these skills.
Furthermore, by anticipating possible supply chain
interruptions, Al-powered predictive analytics can also be
utilized to enhance risk management. Large volumes of
historical and current data can be analyzed by machine
learning models to find trends and forecast occurrences like
delays, equipment malfunctions, or natural disasters. By
guaranteeing on-time delivery, American businesses may
increase supply chain resilience, reduce risks, and raise
customer satisfaction.

For the U.S. scenario, the focus of the implementation
roadmap should prioritize scaling Al solutions that enhance
efficiency, provide a competitive advantage, and improve
decision-making processes. This includes investing in cloud
platforms that support Al and advanced data analytics, as
well as upskilling the workforce to effectively manage and
interpret Al-driven insights.

Due to issues with resource availability, digital adoption, and
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inadequate infrastructure, the situation is very different in
Nigeria. But there are also special chances to leapfrog using
cloud-based and mobile Al tools in this setting. The quick
uptake of mobile technology offers a chance to get around
traditional infrastructure bottlenecks and jump straight into
more advanced, effective supply chain management systems
that use artificial intelligence, even though Nigeria's
technological infrastructure is still developing (Adenubi et
al., 2021; Jarrahi, 2018; Terziyan, Gryshko & Golovianko,
2018).

Nigeria's demands are best served by mobile and cloud-based
Al platforms since they provide an affordable, scalable, and
adaptable way to deal with inefficiencies in inventory
management, procurement, and transportation. For instance,
Nigerian supply lines frequently encounter logistical
difficulties like inadequate road systems and unstable transit
systems. Real-time route optimization can be facilitated by
Al-powered mobile platforms, which use satellite imagery
and data from mobile networks to direct delivery vehicles
around congested or subpar roadways. Additionally, without
having to make significant investments in on-premises
infrastructure, Al-driven inventory management systems can
assist small and medium-sized businesses (SMES) in better
tracking products, managing stock levels, and forecasting
demand.

This kind of leapfrogging can also present a chance to include
e-commerce platforms and mobile payment systems into
supply chains powered by artificial intelligence. The
integration of Al supply chain management technologies with
mobile banking and mobile-based transactions, which are
now popular among Nigerian customers, can enhance cash
flow, lower fraud, and expedite procurement procedures
(Nnene, 2022; Talla, 2022). A favorable policy climate for
the adoption of Al is also provided by the Nigerian
government's emphasis on developing digital economies and
programs like the National Digital Economy Policy.

In the Nigerian scenario, the implementation roadmap should
focus on mobile-first solutions and cloud platforms to
maximize the reach and scalability of Al adoption. Key to this
approach is ensuring that mobile Al tools are accessible to a
wide range of stakeholders, including small businesses, and
that they are adaptable to the realities of Nigeria’s
infrastructure constraints.

For Al integration to be successful, both the U.S. and
Nigerian scenarios require a clear and consistent monitoring
and evaluation framework. This framework should include
Key Performance Indicators (KPIs) to assess the impact of Al
technologies, ensure continuous improvement, and adjust
implementation strategies as necessary.

KPIs in the US environment may concentrate on indicators
related to operational efficiency, including shorter lead times,
higher inventory turnover rates, or lower logistical costs.
Furthermore, it would be essential to assess Al's decision-
making efficacy using KPIs associated with predictive
accuracy, such as advancements in risk prediction or demand
forecasting. Since Al-driven advancements in delivery times,
product availability, and individualized customer care are
essential to preserving a competitive edge, the US may also
monitor consumer satisfaction indices.

KPIs in Nigeria should be centered on resolving capacity and
infrastructure issues. Despite difficulties with road
infrastructure, key signs could include shorter delivery times,
more accurate inventory management, or fewer stockouts.
Furthermore, assessing the success of the deployment would
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require tracking increases in the operational efficiency of
these businesses and gauging the rate at which SMEs
embrace mobile Al platforms (Aderibigbe, et al., 2023;
Ogbuagu, et al., 2023).

The monitoring procedure must to have a continuous
improvement approach. Al systems must to be updated and
retrained on a regular basis in light of new information,
changing market dynamics, and developing technologies. By
doing this, both Nigeria and the United States will be able to
take full advantage of Al's long-term effects and stay
adaptable to shifting supply chain conditions. The
implementation roadmap for supply chain optimization using
Al in the United States and Nigeria should be customized to
meet the unique requirements and circumstances of each
nation. Both nations may profit from Al's revolutionary
potential by improving efficiency in the United States
through predictive analytics and overcoming infrastructural
obstacles in Nigeria using mobile and cloud-based Al
systems. A strong monitoring and evaluation framework,
supported by clear KPIs and a commitment to continuous
improvement, will ensure the long-term success and
scalability of Al in supply chain operations (Kuchenmiiller et
al., 2022; Kalf et al., 2023).

2.6 Policy and strategic recommendations

Governments, business executives, and development
organizations must work together to successfully integrate Al
into supply chain optimization (Modgil et al., 2022; Tsolakis
et al., 2023). The ecosystem that encourages the adoption of
Al technologies is shaped in large part by development
organizations, industry leaders, and policymakers. To
guarantee Al provides long-term advantages, each group has
unique chances and obligations. With an emphasis on the
roles of development organizations, business executives, and
legislators, the ensuing sections provide policy and strategic
proposals meant to facilitate Al integration in supply chains.
Policymakers have a significant role to play in creating an
enabling environment for Al integration into supply chains.
The adoption of Al technologies hinges on supportive
legislation, a conducive regulatory framework, and policies
that encourage investment in innovation. In both developed
and emerging markets like the U.S. and Nigeria, effective
government policies can provide the foundation for the
successful integration of Al into supply chain operations.
The creation of supportive legislation that encourages the
advancement and uptake of Al technologies is one of the
main policy proposals. Legislators ought to enact rules and
laws that support the ethical and secure application of Al in
supply chains while giving data privacy, algorithmic
openness, and Al ethics first priority. In order for businesses
to use Al-powered platforms that need access to global data
sources, legislation should also promote cross-border data
flows (Duan, Edwards & Dwivedi, 2019; Korteling, et al.,
2021; Tien, 2017). Policies should concentrate on lowering
obstacles to technology adoption in developing nations like
Nigeria, such as exorbitant digital tool rates, restricted access
to money, and insufficient digital infrastructure.
Furthermore, tax breaks for enterprises who spend money on
Al R&D can promote innovation and the adoption of Al
technologies. These tax breaks may take the form of credits
or deductions for businesses that hire Al specialists, invest in
Al technology, or create new Al-based goods and services.
By encouraging businesses to investigate Al's potential in
supply chain optimization, such policies will hasten the
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industry's adoption of Al.

Moreover, thorough data policies are necessary for
integrating Al. The creation of transparent data governance
frameworks that enable data gathering, sharing, and analysis
while preserving security and privacy should be a top priority
for policymakers (Weller and Bramble, 2023; Duvvur, 2023).
Al systems will be able to function more effectively if data-
sharing agreements and procedures for cross-border data
flows are established, especially in global supply chains. This
would entail aiding efforts in Nigeria to increase data quality
and availability, as this is frequently a deterrent to the use of
Al in emerging countries.

Industry leaders in both developed and emerging markets
play a critical role in driving Al adoption and ensuring its
successful integration into supply chains. As Al technologies
are complex and can disrupt traditional business models,
industry leaders must take proactive steps to invest in Al
R&D, training, and integration.

Investing in Al research and development is a crucial
suggestion for business executives looking to spur innovation
and boost supply chain efficiency. To stay on the cutting edge
of Al developments and make sure they are prepared to take
advantage of new Al solutions, businesses should collaborate
with universities, startups, and technology suppliers
(Pantanowitz et al., 2022; Ramdoo, et al., 2021). In addition
to encouraging technological innovation, this cooperative
strategy will facilitate knowledge exchange and problem-
solving throughout the supply chain ecosystem.
Furthermore, personnel upskilling and training are essential
to the effective implementation of Al. To give their staff the
skills they need to operate and maintain Al systems, industry
leaders should give top priority to creating training programs
that are specifically focused on Al. This could entail
collaborating with academic institutions and technical
schools in the US to develop specific programs that teach
supply chain management and Al principles. Partnerships
with international organizations and technical institutes can
assist develop a competent workforce capable of adopting Al
technology in Nigeria, where access to Al expertise is more
limited.

Another issue that many firms deal with is integrating Al with
older systems. Leaders in the industry must implement Al
integration in stages, starting with pilot projects and
progressively expanding Al solutions throughout the supply
chain. Businesses can avoid disturbance and gradually
benefit from automation and improved decision-making by
integrating Al with their current systems (Ananyi & Nwosu,
2023; Ochinanwata, 2019). Additionally, companies need to
make sure that they continue to prioritize cybersecurity
because the use of Al may expose supply chains to additional
risks associated with data breaches and cyberattacks.
Development agencies play a pivotal role in supporting Al
adoption in emerging markets, where resources and
infrastructure may be limited. For countries like Nigeria,
development agencies can provide critical funding models,
technical assistance, and capacity-building initiatives that
facilitate Al adoption in supply chains.

Financing Al-based projects and efforts in emerging
economies is one of the main responsibilities of development
organizations. Businesses in poor nations may be able to
access Al technologies and apply solutions that tackle
regional supply chain issues with the help of grants, loans, or
public-private partnerships (Brandusescu, 2021; Avevor et
al., 2023). Projects with the potential to generate social and
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economic advantages, like bettering food distribution, cutting
waste, and expanding access to necessities, should be the
main emphasis of these funding models.

To guarantee the successful implementation of Al
technologies, development organizations should concentrate
on offering technical support to companies in emerging
markets. This can entail giving access to training and
capacity-building initiatives, assisting in the growth of
regional innovation ecosystems, and providing advice
services on the selection and integration of Al technologies.
Development organizations can assist companies in emerging
markets in overcoming obstacles to Al adoption, such as a
lack of local knowledge, restricted access to technology, and
poor infrastructure, by offering practical assistance.

Lastly, to promote Al innovation in supply chains,
development organizations can cultivate collaborations
between the public and commercial sectors. Building local
capacities, sharing resources, and expediting the adoption of
Al-based solutions are all made possible through public-
private partnerships (Olanipekun, llori & Ibitoye, 2020).
Development organizations (NGOs), corporations, and
governments can work together to establish synergies that
will allow Al to revolutionize supply chains in developing
nations.

Conclusion

With notable gains in productivity, accuracy of predictions,
and cost savings, the use of artificial intelligence (Al) into
supply chain optimization holds the potential to completely
transform supply networks around the globe. Using the US
and Nigeria as sample case studies from rich and emerging
economies, this has presented a thorough methodology for
integrating Al in supply chains. The suggested model is set
up to be flexible in a variety of situations, taking into account
the particular opportunities and difficulties faced by any
nation.

One important takeaway from this is how crucial it is to
customize Al integration to the unique technological,
infrastructure, and economic circumstances of any nation.
The emphasis is on improving scalability, operational
efficiency, and predictive analytics in the United States,
which has sophisticated digital infrastructure and mature Al.
On the other hand, Nigeria may overcome its supply chain
inefficiencies and infrastructure limitations by utilizing
cloud-based and mobile Al platforms, which provide scalable
solutions without necessitating significant expenditures in
conventional infrastructure.  Additionally, stakeholder
engagement, capacity building, and policy governance are
essential components for successful Al adoption in both
contexts.

The significance of developing a context-sensitive Al
integration model cannot be overstated. A one-size-fits-all
approach would likely overlook the unique barriers and
opportunities within different countries. A context-sensitive
model ensures that Al technologies are implemented in ways
that maximize their impact, leading to more sustainable and
scalable supply chain improvements.

Future studies should examine how Al integration affects
supply chains over the long run in both industrialized and
emerging nations, paying special attention to concerns like
data protection, ethical ramifications, and employment
repercussions. Furthermore, studies should focus on how Al
may be used to global supply chain issues including
sustainability and pandemic and climate change resistance.
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Practically speaking, it is imperative to conduct further
research on public-private partnerships and the function of
international development organizations in promoting the use
of Al in developing nations. Al has revolutionary potential,
and achieving its full potential in a variety of scenarios will
require more study and application.
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