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Abstract- This article explores the transformative
role of Artificial Intelligence (Al) in driving digital
innovation, operational efficiency, and strategic
scalability  within small and medium-sized
enterprises (SMEs). Amid a global digital economy
where agility, customer-centricity, and data-driven
decision-making define competitiveness, SMEs are
increasingly compelled to embrace Al as a practical
survival imperative. Through an analytical survey
of recent literature and real-world applications, this
study presents a comprehensive AI Implementation
Framework structured to SME-specific constraints
that includes limited budgets, inadequate
technology ecosystems, and workforce skill gaps.
The research investigates AIl’s application across
three critical SME functions, which are intelligent
customer service automation, decision intelligence
and business analytics, and process automation. It
further identifies persistent adoption barriers,
including  financial  constraints,  regulatory
ambiguity, resistance to change, and vendor
limitations, and proposes strategic interventions
such as public-private partnerships, policy-driven
incentives, and open-source Al ecosystems to
address these challenges. The article contextualizes
its findings through empirical case studies, which
successfully deployed Al-powered digital assistants
for public service optimization and integrated AL
These cases highlight Al's replicability across
regions and governance models, showcasing how
structured frameworks, human-in-the-loop
governance, and continuous learning cycles can
democratize Al adoption beyond large corporations.
Lastly, the study emphasizes the need for granular,
sector-specific Al  frameworks, longitudinal
research on SME digital trajectories, and a policy
environment that supports inclusive, ethical Al
deployment. The cross-regional comparisons
emphasize that, while technological capabilities may
be global, contextual enablers such as ecosystem
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support, regulatory clarity, and cultural readiness
define successful Al transformations in SMEs.

Index Terms- Artificial Intelligence (AI), SME
Digital  Transformation,  Customer  Service
Automation, Decision Intelligence, Process
Automation, Al Adoption Barriers, Public-Private
Partnerships, Data Governance, UK Case Studies,
U.S. Municipal Al, AI Implementation Framework,
Inclusive Innovation, Human-in-the-Loop Al,
Policy Implications.

L INTRODUCTION

Small and medium-sized enterprises (SMEs) are the
backbone of the global economy, accounting for
approximately 90% of businesses and more than 50%
of employment worldwide, according to the World
Bank (2024). According to Forbes (2024), small and
medium-sized enterprises (SMEs) account for 99.9%
of all businesses in the U.S., employing
approximately 61.6 million Americans, about 45.9%
of the national workforce, which is especially striking
given that fewer than 20% of these businesses have
any paid employees. Despite their economic
significance, SMEs often face disproportionate
challenges in maintaining competitiveness amid
accelerating technological change and shifting market
dynamics.

Digital transformation has become a significant
strategic imperative and no longer a complex benefit
confined to large corporations but a survival
necessity for SMEs striving to enhance their agility,
customer engagement, and operational resilience. For
small and medium businesses, embracing digital
transformation can really boost their work efficiency,
spark innovation, and help them stand competitively
in today’s fast-paced, tech-driven market (Omowole
et al, 2024). The COVID-19 pandemic further
intensified this urgency, exposing digital gaps and
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catalyzing a wave of technology adoption across
industries (Adelheid & Ruth, 2024). Yet, while
digital tools are now widely recognized as critical
enablers of business continuity and growth, SMEs
frequently struggle with fragmented adoption
strategies, constrained resources, and a lack of clear
frameworks to guide their digital evolution.

Among the enablers of digital technologies, Artificial
Intelligence (Al) stands as a significant force
reshaping the SME. Transitioning from a conceptual
system to a tangible business enabler, Al
technologies are driving measurable improvements in
decision-making, automating routine tasks, and
enhancing interactions through
personalized experiences. A 2024 survey by
Andayani et al. highlights that SMEs adopting Al
technologies benefit from minimized human error,
accelerated decision-making, and enhanced customer
satisfaction through intelligent automation and data-
driven insights. However, the pathway to Al-driven
transformation is full of complexities. SMEs often
encounter barriers such as high implementation costs,

customer

limited digital literacy, data privacy concerns, and a
lack of scalable best-practice frameworks structured
to their unique contexts. Addressing these challenges
requires a comprehensive understanding of not only
the technological landscape but also the strategic,
cultural, and operational shifts essential for
successful Al integration.

This article explores how artificial intelligence is
acting as a catalyst for digital transformation in small
and medium-sized enterprises. It examines the
practical frameworks that guide Al adoption, offering
SMEs structured pathways to integrate these
technologies effectively into their operations. At the
same time, it examines the barriers that often hinder
Al deployment, such as financial constraints, limited
technical expertise, and organizational resistance. To
assess the real impact of Al on SME growth and
competitiveness, the article evaluates success metrics
and performance indicators that reflect tangible
business outcomes. Furthermore, it presents real-
world case studies, highlighting how solutions like
Al-powered chatbots and intelligent service centers
are being deployed across SMEs in both the UK and
U.S., offering scalable models of success. Through
this exploration, the paper aims to provide actionable
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insights that empower SME leaders, policymakers,
and technology enablers to harness Al’s
transformative potential with clarity and confidence.

1L LITERATURE REVIEW

The digital transformation of small and medium-
sized enterprises has become a prominent topic in
both academic and industry circles, driven by the
rising urgency for SMEs to adapt to the demands of a
rapidly evolving digital economy. Existing research
highlights that while large enterprises often lead
technological innovation, SMEs stand to gain
disproportionately from digital adoption due to their
inherent need for agility, cost-efficiency, and market
responsiveness (Andayani et al., 2024).

Recent studies emphasize that digital transformation
is no longer a strategic choice for SMEs; it has
become an operational imperative. Petropoulou et al.
(2024) argue that in today’s volatile and competitive
markets, the survival and growth of SMEs hinge on
their ability to embed digital technologies into their
core processes, products, and services. However,
given their constrained resources, SMEs typically
approach  digitalization  through incremental,
pragmatic strategies rather than large-scale overhauls.
Aliyev (2025) highlights that leadership vision,
workforce upskilling, and ecosystem collaborations
are critical enablers that support SMEs in navigating
the complexities of digital transformation, offering
both theoretical insights and actionable pathways for
ensuring innovation.

An important contribution to the discourse is the
study by Barragan and Becker (2025), which
identifies a U-shaped relationship between digital
orientation and SME performance. Their findings
indicate that while initial phases of digital adoption
may present setbacks such as workflow disruptions or
skill gaps, SMEs that persist beyond this threshold
witness significant performance improvements. They
advocate  for  strategic resource allocation,
understudied with the Resource-Based View (RBV)
and Dynamic Capability Framework, to help SMEs
build transformation-ready competencies that are
adaptable to evolving technological landscapes.

Within this broader transformation agenda, Artificial
Intelligence (Al) has surfaced as a structural enabler,
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bridging digital capability gaps and leveling the
competitive playing field for SMEs. Al applications
now span major business functions, from customer
service to decision-making and process automation.
For instance,  Al-powered chatbots  have
revolutionized customer engagement, delivering
personalized, 24/7 support while efficiently handling
up to 70% of routine inquiries, resulting in substantial
cost savings and operational efficiencies (Uzoka et
al., 2024). Leveraging advancements in Natural
Language Processing (NLP) and machine learning,
chatbots simulate human-like interactions, thereby
enhancing customer satisfaction while allowing
human agents to focus on complex issues that require
empathy, problem-solving, and strategic judgment
(Dhruv & Sunny, 2025).

Other than customer engagement, Al-driven analytics
tools are democratizing access to predictive insights
that were once the domain of large enterprises with
sophisticated data infrastructures. Oni (2025) notes
that Al empowers SMEs to transition from reactive to
proactive financial management by utilizing
predictive analytics and real-time data integration.
These capabilities enable SMEs to forecast revenues,
assess operational risks, and optimize budget
allocations with a level of precision previously
unattainable.

Also, process automation through Al is redefining
SME workflows. By automating repetitive and low-
value tasks, SMEs can reallocate human resources to
strategic functions such as innovation, customer
relationship management, and business development.
Okeke et al. (2024) illustrate how Al applications
facilitate liquidity forecasting, dynamic pricing
optimization, and the identification of high-value
customer segments through the analysis of historical
data, market trends, and behavioral analytics. These
enhancements not only improve cash flow and
profitability but also strengthen SMEs’ ability to
compete in increasingly data-driven markets.

Gaps in Implementation Frameworks and Regional
Contextualization of Al Adoption in SMEs

Despite increasing research on Artificial Intelligence

adoption challenges like limited budgets, fragmented
systems, and the need for incremental
implementation. This gap, coupled with SMEs’
slower digital transformation compared to larger
firms, restricts their ability to harness Al's benefits,
despite the promise of digital orientation to boost
efficiency, customer engagement, and market
expansion (Barragan & Becker, 2025).

Furthermore, there is a significant gap in comparative
studies that examine Al-driven SME transformation
across economically diverse regions. Heston (2025)
emphasizes that SMEs’ capacity to adopt and benefit
from digital technologies is profoundly influenced by
regional factors such as infrastructure quality,
regulatory frameworks, digital literacy levels, and the
overall economic environment. However, much of
the existing literature tends to generalize findings,
often neglecting these regional disparities and
assuming uniform conditions for Al adoption across
different markets.

For example, SMEs in the United States, where a
robust venture capital ecosystem and relatively
advanced digital maturity prevail, face different
adoption dynamics compared to SMEs in the United
Kingdom, where policy-driven digital incentives and
stringent data privacy regulations (e.g., GDPR)
define a distinct digital transformation journey. Tula
et al. (2024) highlight that the U.S. entreprencurial
ecosystem is globally recognized for its innovation
culture, risk tolerance, and strong venture capital
support, driven by elite universities and a business
environment that embraces failure as part of the
growth process. In contrast, Europe, including the
UK, presents a more fragmented landscape, shaped
by regional regulations, cultural attitudes towards
technological risks, and varied institutional support
structures. To fully unlock AI’s transformative
potential for SMEs, future research must bridge the
contextual gap by developing scalable, region-
specific frameworks that reflect diverse operational
realities, ensuring that even businesses in digitally
underserved areas can access actionable strategies
tailored to their unique challenges and environments.

III. AL USE CASES IN SME DIGITAL

(Al), there remains a significant lack of scalable, TRANSFORMATION
SME-specific frameworks to address practical
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Intelligent Customer Service

One of the most visible and impactful applications of
Al in SME digital transformation is in customer
service automation. Umutoni (2025) finds that Al-
powered chatbots and virtual assistants reduce
response times by 40% and lower operational costs
by 20-30%, while Al-driven CRM systems enhance
customer satisfaction, increase repeat purchases by
20%, and boost customer engagement by 35%
through personalized recommendations. These gains
have made chatbots and virtual assistants essential
tools for SMEs seeking to streamline customer
interactions and deliver high-quality service without
scaling human resources.

Uzoka et al. (2024) similarly emphasize that Al-
driven chatbots are now integral to SME service
strategies, efficiently handling routine inquiries such
as order tracking, service requests, and appointment
scheduling. By providing real-time, 24/7 support,
these chatbots enable SMEs to maintain high levels
of customer responsiveness while significantly
reducing operational overheads.

However, the successful deployment of Al in
customer service requires more than technological
implementation. Heston (2025) underscores that
SMEs must prioritize linguistic and cultural
customization to ensure Al models and chatbots
resonate with diverse customer bases. Moreover,
SMEs can leverage Al-enabled platforms such as
QuickBooks, Xero, Zendesk, and Tidio, which offer
scalable solutions for automating accounting
processes and enhancing e-commerce support,
providing SMEs with ready-to-deploy tools that align
with their resource constraints.

Real-world examples further illustrate AI’s
transformative impact on SME operations. Iyelolu et
al. (2024) present compelling case studies, including
a British fashion retailer that deployed NLP-powered
Al chatbots to enhance customer service efficiency,
resulting in reduced service times and improved
customer satisfaction scores. Another example
highlights a German SME leveraging machine
learning for predictive maintenance, demonstrating
how Al not only optimizes customer engagement but
also drives operational performance and cost
reduction across business functions. These use cases
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reinforce the growing consensus that Al-driven
customer service solutions have improved from
optional tools to strategic imperatives for SMEs,
empowering them to deliver personalized, round-the-
clock support while driving substantial gains in
operational efficiency and competitive advantage.

IV.  DECISION INTELLIGENCE AND
BUSINESS ANALYTICS

Beyond customer service, Al integration is enhancing
the decision-making capabilities of SMEs by
embedding data-driven insights into strategic
business processes. Decision intelligence, which
refers to the integration of Al-powered analytics into
everyday business workflows, enables SMEs to
transition from intuition-based decisions to evidence-
based strategies, improving agility, responsiveness,
and overall competitiveness.

Okeke et al. (2024) demonstrate that Al empowers
SME:s to forecast liquidity needs, optimize pricing in
real-time, and identify high-value customers. These
capabilities directly enhance cash flow management,
profitability, and customer satisfaction by facilitating
faster and more informed decision-making processes.
Similarly, Avakov (2024) emphasizes that Al-driven
analytics equip SMEs with real-time, data-informed
decision-making abilities that enhance operational
agility across critical functions such as marketing,
inventory control, supply chain coordination, and
customer relationship strategies.

Al tools like predictive analytics, Robotic Process
Automation (RPA), and Natural Language
Processing (NLP) play a pivotal role in this
transformation. These technologies enable SMEs to
improve quality control, forecast demand trends,
streamline inventory management, automate routine
business  tasks, and personalize  customer
engagement, resulting in increased efficiency,
reduced operational costs, and accelerated business
growth (Bala et al., 2024).

A notable example is presented by Yorik (2025),
who illustrates how Kolay.ai’s scalable machine
learning and business intelligence (BI) tools,
including modules for sales prediction, customer
segmentation, and financial forecasting, enable SMEs

ICONIC RESEARCH AND ENGINEERING JOURNALS 356



© SEP 2025 | IRE Journals | Volume 9 Issue 3 | ISSN: 2456-8880

to optimize operations, boost customer engagement,
and make strategic decisions that enhance financial
performance. By leveraging predictive models and
NLP-powered dashboards, SMEs can proactively
forecast demand, track Key Performance Indicators
(KPIs), and refine strategic planning processes
without the need for extensive in-house data science
teams.

Moreover, Achumie et al. (2025) introduce a scalable
Al-driven predictive analytics framework that
harnesses advanced machine learning techniques,
real-time data processing, and NLP to deliver
actionable insights. This framework supports SMEs
in enhancing strategic planning, market expansion,
and operational efficiency, thereby ensuring greater
resilience and agility in dynamic market
environments.

The usability of Al-driven analytics tools is further
reinforced by Rahman et al. (2025), who argue that
intuitive dashboards, structured training programs,
and robust governance mechanisms are critical for
driving effective decision-making and ensuring
widespread adoption among SME teams. While poor
alert management and complex user interfaces can
hinder CRM performance, NLP-powered dashboards
offer a game-changing solution by enabling non-
technical SME leaders to interact with complex
datasets  through natural language  queries,
democratizing analytics, and empowering strategic
decision-making through simplified, predictive
insights

In the marketing domain, Kumar et al. (2024)
highlight how Al-driven marketing tools enable
SMEs to set precise campaign goals, analyze and
visualize performance data, refine predictive models,
and personalize customer engagement strategies.
These applications significantly enhance strategic
decision-making and campaign effectiveness,
allowing SMEs to compete more effectively with
larger enterprises that traditionally dominated data-
driven marketing strategies.

V. PROCESS AUTOMATION
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Another critical use case for Al in SME digital
transformation is process automation, where Al
technologies  automate  repetitive,  rule-based
workflows such as invoicing, scheduling, CRM
updates, and order processing. Le Dinh et al. (2025)
reveal that Al technologies, particularly machine
learning, Natural Language Processing (NLP), and
generative Al, are driving innovation and operational
efficiency across SME business functions. Their
findings emphasize that successful adoption hinges
on workforce training, robust infrastructure, a data-
driven  organizational culture, and strategic
partnerships, which collectively enable SMEs to
embed automation into their core processes. Einav et
al. (2024) further demonstrate that SMEs can
strategically orchestrate Al resources by bundling
them into learning and governance capabilities,
facilitating effective implementation through a
combination of technology mobilization, process
coordination, and  workforce = empowerment.
Automating routine administrative tasks not only
reduces the likelihood of human error but also boosts
overall productivity, allowing SMEs to reallocate
human resources to higher-value activities that
demand creativity, empathy, and strategic oversight.

Heston (2025) highlights the role of Al in expanding
SMEs' capacity for remote work and virtual
collaboration through digital platforms such as
Upwork, Toptal, Fiverr, Slack, Zoom, Trello, Asana,
ClickUp, and Notion. These platforms enable SMEs
to access global talent pools, reduce recruitment
costs, scale teams on demand, and enhance
productivity through intelligent automation and
workflow optimization.

Kumar (2024) adds that AI is revolutionizing
traditional workflows by integrating NLP for email
triage, virtual assistants for  administrative
coordination, facial recognition for secure access
control, and predictive tools, including analytics,
sentiment analysis, and predictive maintenance, to
streamline operations, minimize errors, and optimize
resource allocation. Efficient management of
administrative overheads such as HR, payroll, office
supplies, and utilities is vital for SME profitability
and long-term sustainability. FasterCapital (2024)
emphasizes that strategies including technology
integration, budgeting, and real-time expense
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monitoring are important in streamlining operations
and enhancing financial health, with Al-driven
automation amplifying these benefits. Al-powered
automation is transforming SME operations by
streamlining scheduling, invoicing, and CRM
workflows, using intelligent tools to dynamically
manage resources, reduce administrative burdens,
and ensure consistent, efficient customer engagement
through automated data entry, lead scoring, and
follow-up processes. Tochukwu (2024) notes that
CRM tools significantly enhance sales performance
and customer loyalty by streamlining sales processes,
improving customer data management, enabling
personalized marketing strategies, and ensuring
engagement through targeted communication and
service delivery. His analysis, especially in the
context of emerging markets, shows how CRM
solutions adapt to shifting customer preferences,
while on-premises, cloud-based, and hybrid
deployment models provide SMEs with scalable and
customizable automation solutions.

In the face of overwhelming data volumes, traditional
CRM systems have evolved to integrate generative
Al tools, which now revolutionize customer
relationship ~ management through intelligent
automation, real-time insights, and hyper-
personalized engagement strategies. Platforms such
as IBM watsonx Assistant®, Salesforce Einstein
GPT, HubSpot ChatSpot, Freshworks Freddy Al,
Zoho Zia, and Pipedrive’s Al Sales Assistant (Finn &
Downie, 2024) exemplify this shift, offering SMEs
advanced capabilities to manage customer
interactions at scale with unprecedented precision.
Al-driven process automation delivers cumulative
benefits, reducing errors, boosting operational
efficiency, and reallocating workforce efforts toward
strategic functions like customer engagement and
innovation, ultimately enabling SMEs to achieve cost
savings and thrive in competitive, data-driven
markets.

VI. AT IMPLEMENTATION FRAMEWORK
FOR SMES

Al adoption in SMEs requires a practical, scalable
framework that accounts for budget constraints,
workforce skill gaps, and data maturity, offering a

stepwise, resource-conscious alternative  to
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enterprise-level digital transformation strategies. Al-
driven transformation in SMEs begins with a
diagnostic assessment of digital readiness, evaluating
infrastructure, data assets, workforce literacy, and
strategic priorities to align technology with business
needs. Le Dinh et al. (2025) emphasize that a
successful Al adoption journey must begin with a
clear understanding of the enterprise’s internal
capabilities, infrastructure gaps, and business pain
points, as these elements dictate the pace and scope
of Al integration. An accurate readiness assessment
ensures that Al solutions are not adopted as generic
technology upgrades but are strategically aligned
with specific business outcomes, whether that is
improving  customer  engagement, enhancing
operational efficiency, or driving revenue growth.

Following this, SMEs must develop a coordinated
adoption strategy, weighing the trade-offs between
in-house development of Al capabilities and
outsourcing to specialized Al vendors. Einav et al.
(2024) highlight the importance of strategically
bundling Al resources into orchestrated learning and
governance frameworks, ensuring that whether Al
solutions are built internally or acquired externally,
they are integrated cohesively into business
operations. For SMEs, limited technical expertise can
be offset by partnering with Al solution providers,
while those with moderate digital maturity may
benefit more from hybrid models that balance in-
house development with external platform support.

A critical phase in the framework involves
integration, ensuring that new Al applications are
compatible with the SME’s existing technology stack
and legacy systems. Seamless integration mitigates
operational disruptions and accelerates time-to-value,
allowing Al initiatives to scale organically within the
business environment. Heston (2025) points out that
SMEs can leverage a spectrum of Al-enabled
platforms like QuickBooks, Zendesk, and Tidio,
which offer modular integration capabilities, enabling
SMEs to align Al functionalities with their existing
workflows without necessitating costly overhauls of
legacy systems. This modular integration approach is
particularly essential for SMEs operating in resource-
constrained environments, where incremental
upgrades are more viable than large-scale
infrastructure replacements.
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However, technology integration alone is insufficient
without parallel investments in workforce upskilling
and organizational readiness. Effective Al
deployment in SMEs hinges on a human-in-the-loop
approach, where human judgment complements Al
automation to maximize decision-making accuracy
and contextual relevance. Le Dinh et al. (2025) stress
that building a data-driven culture within SMEs,
through structured training programs, cross-
functional collaboration, and change management
strategies, is essential for ensuring Al literacy and
widespread adoption. Workforce empowerment
enhances operational efficiency and manages
resistance to Al adoption by reframing it as a
collaborative augmentation of human capabilities
rather than a threat to job security.

The final pillar of the framework focuses on
continuous monitoring, performance measurement,
and iterative improvement. Establishing Key
Performance Indicators (KPIs) that align with
strategic business goals enables SMEs to track the
efficacy of Al implementations, ensuring that
technological investments translate into tangible
business outcomes. Rahman et al. (2025) emphasize
that intuitive, well-governed dashboards are pivotal
in this phase, providing SME leadership with real-
time visibility into Al performance metrics while
ensuring agile decision-making and iterative
optimization of Al models based on operational
feedback.

Al Implementation Framework for SMEs

Assessment Adoption Integration Training
Strategy

Digital Readiness Tech Stack
In-house vs Alcrarant

Outsourced

Al Solutions

&Business Needs

Monitoring KPIs

KPls
Continuous
Improvement Loop

Continuous
Improvement
Loop

Figure 1: Al Implementation Framework for SMEs
When contrasted with broader frameworks like

McKinsey’s Digital Quotient or the EU SME Al
Frameworks, this proposed SME-specific model

IRE 1710477

addresses a critical gap: scalability and contextual
relevance. While McKinsey’s Digital Quotient offers
a comprehensive lens for assessing digital maturity
across strategy, culture, and technology enablers, it
predominantly caters to enterprise-level organizations
with substantial transformation budgets and resources
(Reiling, 2023). Similarly, the EU SME AI Acts
framework provides high-level policy guidelines
aimed at ensuring Al adoption within the European
SME ecosystem, but often lacks the operational
granularity needed to guide individual SMEs through
resource-constrained, stepwise Al integration (Al Act
Observatory, 2025; European Commission, 2025). In
contrast, this framework empowers SMEs across all
sectors to integrate Al through adaptable policies and
workforce-centered strategies, creating scalable and
sustainable innovation that aligns tightly with real
business outcomes.

VII.  BARRIERS TO ADOPTION OF AT IN
SMES

While  Artificial  Intelligence  (AI)  offers
transformative potential for small and medium-sized
enterprises (SMEs), its adoption is significantly
constrained by a combination of structural and
contextual barriers. Chief among these are financial
limitations, lack of technical expertise, regulatory
uncertainty, organizational resistance, and limited
access to SME-specific Al tools.

Financial constraints and lack of technical expertise
are the most cited hurdles. SMEs often operate with
limited financial resources, which restrict their ability
to invest in Al technologies. This includes the high
upfront costs of infrastructure upgrades, software
licensing, and acquiring skilled personnel. Joseph
(2023) identifies these financial and technical barriers
as key inhibitors that prevent SMEs from scaling Al
effectively. Le Dinh et al. (2025) emphasize that
these budgetary constraints are particularly acute
when SMEs are compared to larger enterprises,
which can more readily absorb technology-related
expenditures. Additionally, Mohib et al. (2025) note
that limited access to software tools and in-house
expertise hinders SMEs’ capacity to independently
develop, deploy, and sustain Al-driven solutions,
making them overly reliant on external vendors or
consultants.
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Beyond resource limitations, data privacy concerns
and regulatory ambiguity present major challenges.
The regulatory environment surrounding Al is
complex and varies across regions. Adams et al.
(2025) highlight significant disparities in global Al
regulatory frameworks, noting the tension between
ensuring innovation and protecting personal data.
Heston (2025) underscores that SMEs face distinct
challenges in complying with data privacy
regulations such as the EU’s GDPR and U.S. sector-
specific laws, which often lack clarity regarding Al
applications that utilize user data for automation and
personalization. Joswig & Kurz (2025) reinforce this
point by exploring the difficulty SMEs face in
aligning with ambiguous data governance policies,
thereby increasing their perceived legal and
reputational risks. In such an environment, SMEs,
unlike larger firms with dedicated compliance teams,
are often left to navigate regulatory uncertainty
without adequate support.

A further organizational barrier stems from resistance
to change and fears of automation-induced job loss.
As Le Dinh et al. (2025) point out, successful Al
adoption requires cultivating a data-driven culture,
yet many SMEs face internal resistance due to
employee concerns about job security. Mohd and
Umar (2025) identify internal challenges such as fear
of technological displacement and reluctance to adapt
to change as critical inhibitors to Al adoption,
especially in rapidly evolving technological
environments. These fears are often exacerbated by
the misconception that AI’s primary function is to
replace human labor, thereby ensuring organizational
inertia. Chhatre & Singh (2024) argue that effectively
navigating Al adoption requires a clear understanding
of job evolution, cultural transformation, and change
management, enabling SMEs to reposition Al as a
collaborative tool rather than a threat.

The reliability of Al vendors and the lack of SME-
specific Al tools compound these issues. Einav et al.
(2024) stress that SMEs need to strategically
orchestrate Al  resources into  governance
frameworks, but many vendors offer generic,
enterprise-focused solutions that fail to account for
SME-specific constraints such as fragmented IT
ecosystems and limited scalability. Moilanen &
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Laatikainen (2023) note that integrating Al with
legacy IT systems often demands significant time and
resources, further straining SMEs. Le Dinh et al.
(2025) confirm that many Al providers overlook the
need for affordable, strategic, and deployable
solutions that align with the unique realities of
smaller businesses, effectively excluding SMEs from
the benefits of Al

To address these barriers, SMEs have turned to
several  strategic interventions.  Public-private
partnerships and government-supported initiatives
play a vital role in easing financial and infrastructure-
related constraints. Nwagbala et al. (2025) advocate
for such partnerships, highlighting that governments
can facilitate innovation ecosystems by linking SMEs
with large corporations and research institutions,
thereby granting them access to advanced
technologies and expertise. Policy-driven incentives,
including grants, tax credits, and subsidized training
programs, can also lower entry barriers, especially
when tailored to local contexts. Schwaeke et al.
(2024) emphasize that regulatory frameworks,
cultural norms, and economic conditions influence
the effectiveness of Al adoption strategies,
reinforcing the need for regionally adaptive
interventions.

In addition, open-source Al platforms offer SMEs a
cost-effective and customizable alternative to
proprietary tools. However, successful adoption
requires strong training and governance structures to
manage risks and optimize impact. Rahman et al.
(2025) argue that usability, structured training, and
governance mechanisms are essential to overcoming
adoption bottlenecks, particularly in resource-
constrained SME environments. A human-in-the-loop
approach, as advocated by Le Dinh et al. (2025), is
also essential. Involving employees in Al workflows
helps SMEs ease job displacement concerns and
cultivate internal champions for adoption, while
strategic upskilling, open-source access, and public-
private partnerships collectively form a practical
roadmap for inclusive, scalable Al integration amid
multifaceted challenges.

VIII. CASE STUDIES

ICONIC RESEARCH AND ENGINEERING JOURNALS 360



© SEP 2025 | IRE Journals | Volume 9 Issue 3 | ISSN: 2456-8880

UK-Based SME Transformation Case Study: Derby
City Council and West Berkshire Council

Derby City Council and Derby Homes have set a
benchmark in public sector Al adoption by
integrating conversational Al into their customer
service operations through a strategic partnership
with ICS.AI. Confronted with a £14 million funding
gap, Derby implemented Al-powered assistants,
Darcie and Ali, across web and phone channels,
streamlining service delivery in over 1,100 council
services. Within the first year, these Al assistants
handled 500,000 phone calls and 57,000 website
interactions, achieving a 46% call deflection rate,
double the projected target and realizing £200,000 in
cost savings within three months, with a full-scale
transformation projected to generate £12.25 million
annually. Their phased Al strategy, including human-
in-the-loop oversight and continuous model
refinement, has since expanded into critical service
areas like Adult Social Care and Debt Recovery,
setting a replicable model for SMEs seeking scalable,
Al-driven operational efficiency (ICS.AI, 2022).
Similarly, West Berkshire Council, serving 160,000
residents, partnered with Logicdialog to implement a
conversational Al assistant aimed at alleviating high
volumes of repetitive citizen queries, particularly in
areas like waste management and parking permits.
Through conducting an extensive data analysis to
identify high-volume, low-complexity inquiries, the
council deployed a digital assistant that now
autonomously handles over 11,000 monthly
enquiries, deflecting 54% of low-value interactions
and freeing human agents to focus on complex, high-
priority cases. The project achieved an 80% citizen
satisfaction rate, significantly above the national
average of 68%, while delivering substantial
operational cost savings. Notably, the solution’s
scalability, improved by staff training for
autonomous feature deployment, enables ongoing
expansion into additional service lines (Shepherd,
2025).

Both Derby and West Berkshire perfectly described
how Al-enabled service models can drive efficiency,
cost savings, and enhanced citizen engagement, even
within resource-constrained public sector
environments. Their structured approaches, from
diagnostic assessment to Al adoption and iterative
scaling, offer valuable insights for SMEs navigating
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digital transformation under similar operational and
financial constraints. These cases underscore the
importance of tailored AI solutions, workforce
upskilling, and human oversight in achieving
sustainable Al integration.

U.S.—Based SME Transformation Case: Kansas City
311 Al Pilot

Kansas City, Missouri (KCMO), in collaboration
with Bloomberg Philanthropies’ City Data Alliance,
is pioneering the integration of Al to transform its
311 service system, a vital non-emergency hotline
and app that enables residents to report issues such as
potholes, snow removal, and other municipal
services. Faced with challenges of slow response
times and disparities in service delivery across
neighborhoods, KCMO is deploying Al to automate
the categorization and routing of service requests,
enhancing operational efficiency while ensuring
equitable access to public services. Al-powered triage
will expedite the handling of resident inquiries,
enabling faster, more accurate responses and
extending multi-language support to underserved
communities, following  successful ~ models
implemented in San Jose, California. With
Bloomberg’s provision of technical tools, staff
training, and  human-in-the-loop  governance
structures, Kansas City aims to responsibly deploy Al
while safeguarding against algorithmic bias and
misinformation. The initiative's ultimate objective is
to scale Al integration across all public-facing
departments, including water, parks, public works,
and planning. Mayor Quinton Lucas emphasizes that
the transformation is not just technological but deeply
rooted in addressing systemic inequities in city
service delivery, ensuring that "every Kansas Citian
has a working fire hydrant in their neighborhood."
The City Data Alliance’s structured approach to Al
adoption, blending policy alignment, capacity
building, and phased implementation, positions
KCMO as a leading example of how Al can drive
meaningful improvements in urban service
management, paralleling strategies SMEs can adopt
to navigate digital transformation with limited
resources.

Comparison & Alignment with Framework
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The Al-driven transformations observed in Derby
City Council, West Berkshire Council (UK), and
Kansas City, Missouri (U.S.) offer practical
illustrations of how public sector entities, operating
under SME-like constraints, successfully leverage Al
adoption through structured, phased approaches that
mirror this article’s proposed Al Implementation
Framework for SMEs. Despite variations in
geographic, regulatory, and operational contexts,
these cases consistently emphasize the importance of
grounding Al adoption in clear assessments of digital
readiness, strategic resource allocation, and
continuous improvement cycles.

In Derby's case, the Council’s diagnostic assessment
of service demands, especially the over-reliance on
phone interactions (60% of resident queries),
informed a phased Al adoption strategy where initial
deployments targeted high-volume, low-complexity
touchpoints via Al-powered chatbots and phone-
based assistants. This aligns with the Assessment and
Adoption Strategy stages of the framework, wherein
SMEs assess business needs and carefully choose
between in-house development and external vendor
partnerships. The integration of ICS.AI’s SMART
platform reflects the Integration phase, which
demonstrates seamless alignment of AI solutions
with existing infrastructure, including a human-in-
the-loop design to manage complex queries and
ensure service inclusivity.

Similarly, West Berkshire Council’s deployment
highlights a data-driven approach where service areas
like waste collection and parking permits were
identified as prime candidates for automation after
thorough data analysis. Their strategy of empowering
internal teams to build and iterate on Al capabilities
through no-code platforms exemplifies the Training
& Workforce Upskilling pillar of the framework,
ensuring that Al integration is sustainable and
adaptable. Both UK cases illustrate the strategic
Monitoring & Continuous Improvement component,
leveraging real-time feedback loops to refine Al
models, expand use cases, and drive measurable
outcomes like increased citizen satisfaction and
significant cost savings.

Kansas City’s Al-driven 311 service overhaul reflects
a comparable adherence to the framework’s
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principles, also in a U.S. context. Their participation
in Bloomberg Philanthropies’ City Data Alliance
provided structured guidance for digital readiness
assessment and a phased adoption strategy that
prioritizes Al deployment in service routing and
multilingual support. The embedment of human
oversight into Al workflows to prevent bias and
ensure accountability, KCMO strengthens the
framework’s  emphasis on  human-in-the-loop
governance. Also, the city's focus on scaling Al
across public-facing departments mirrors the
Integration and Monitoring stages, ensuring Al
solutions evolve in tandem with operational needs
and community expectations.

Examining these three cases presented, the
importance of ecosystem support, whether through
vendor partnerships, public-private collaborations, or
capacity-building initiatives, is observed. This aligns
with the framework’s recognition that SMEs, much
like public sector entities, require external enablers to
overcome barriers related to budget constraints,
fragmented tech ecosystems, and skills shortages.
Furthermore, their commitment to leveraging Al as
more than a cost-cutting automation tool but as an
enabler of enhanced service quality, inclusivity, and
strategic agility illustrates a mature, holistic approach
to digital transformation, aligning with the approach
of this article framework, which aims to enable the
same in SMEs.

IX. POLICY IMPLICATIONS AND
STRATEGIC RECOMMENDATIONS

To successfully transform SMEs with the integration
of Al, there is an urgent need for Al-friendly policies
that lower the barriers to entry for small businesses.
Financial constraints and lack of technical expertise
are one of the major barriers (Joseph, 2023; Le Dinh
et al., 2025; Mohib et al., 2025), creating the need for
policy interventions that provide targeted grants,
subsidized Al training programs, and cloud service
credits to enable SMEs to access critical
infrastructure  without disproportionate financial
strain. Programs similar to Bloomberg Philanthropies'
City Data Alliance, which provided technical
resources and governance frameworks to Kansas City
and other U.S. cities, demonstrate how structured,
ecosystem-level support can accelerate Al adoption
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while ensuring responsible deployment aligned with
public interest.

The role of digital innovation hubs, accelerators, and
public-private partnerships is equally important for
the integration. As highlighted by Nwagbala et al.
(2025), ensuring collaboration between SMEs, large
corporations, research institutions, and government
agencies is essential for democratizing access to Al
expertise, platforms, and best practices. Ecosystem
support mechanisms, such as those seen in Derby
City Council's partnership with ICS.AI and West
Berkshire’s collaboration with Logicdialog, are
typical examples of how shared resources and
domain-specific Al models can help SMEs overcome
vendor-related  challenges and  technological
fragmentation. This is also highlighted by Einav et al.
(2024).

Policy frameworks must also prioritize data
governance, ethics, and regulatory clarity to ensure
trust and facilitate Al adoption among SMEs. The
existing ambiguity in Al-related regulations,
particularly concerning data privacy and compliance
standards (Adams et al., 2025; Joswig & Kurz, 2025),
poses significant risks and operational uncertainties
for small businesses lacking in-house legal expertise.
Harmonizing Al policies to balance innovation with
ethical safeguards is crucial to ensure SMEs can
deploy Al technologies responsibly without the fear
of regulatory non-compliance or reputational
damage.

Lastly, Al adoption in SMEs must be positioned as a
strategic lever for economic revitalization and job
creation. Contrary to fears of job displacement, Al
has the potential to augment human capabilities,
driving productivity gains, new business models, and
workforce upskilling (Le Dinh et al., 2025; Mohd &
Umar, 2025; Chhatre & Singh, 2024). Therefore,
local and federal governments must craft policies that
encourage Al-driven SME innovation, such as a
technological upgrade and a national competitiveness
agenda aimed at encouraging inclusive economic
growth, reducing digital divides, and strengthening
global supply chains.

CONCLUSION
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This article has demonstrated that Artificial
Intelligence (AI) has gone beyond an abstract or
exclusive frontier for large enterprises, but also a
practical, scalable lever for digital transformation in
small and medium-sized enterprises (SMEs). From
streamlining customer service through chatbots and
enhancing decision-making with predictive analytics
to automating core business processes, Al is
fundamentally reshaping how SMEs compete,
operate, and engage with customers. The case studies
examined emphasize that with the right frameworks,
when anchored in digital readiness assessments,
human-in-the-loop governance, and continuous
feedback loops, Al-driven transformation is
achievable and can yield replicable efficiencies and
service enhancements across diverse economic and
regulatory contexts.

However, the journey towards widespread Al
adoption in SMEs remains hindered by structural
barriers such as financial constraints, regulatory
ambiguity, and skills shortages. Addressing these
challenges will require coordinated efforts between
policymakers, innovation ecosystems, and SMEs
themselves to ensure Al-friendly environments that
promote equitable access to technology, ensure
ethical data governance, and prioritize workforce
inclusion.

Looking forward, future research should prioritize
longitudinal studies that track Al adoption
trajectories in SMEs over extended periods, offering
deeper insights into the scalability and sustainability
of Al-driven business models. Sector-specific
implementation frameworks are also needed to
account for the unique operational dynamics of
industries such as healthcare, manufacturing, and
retail. Additionally, an important yet underexplored
path lies in examining AI’s potential for driving
social impact within SMEs, from enhancing service
delivery in underserved communities to enabling
SMEs to participate meaningfully in the digital
economy. Al’s transformative potential for SMEs is
unequivocal, but unlocking it at scale demands a
holistic approach that transcends technology, which
anchors on Al adoption in strategic policy, ecosystem
collaboration, and a human-centric vision for
inclusive innovation.
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