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1.1. Introduction 

Artificial Intelligence is reshaping industries worldwide, bringing transformative changes to 

how businesses operate, make decisions, and serve their customers. For small and medium-

sized enterprises (SMEs), AI holds the potential to level the playing field with larger 

organizations by introducing efficiencies, cost reductions, and new opportunities for growth. 

Unlike previous technological waves, AI tools and techniques can be scaled and customized 

to fit the unique needs of smaller businesses, allowing them to compete and innovate like 

never before. The adoption of AI is no longer limited to tech giants; today, even small 

enterprises are tapping into these tools to streamline processes, enhance customer 

engagement, and drive strategic decisions. (Hansen & Bogh, 2020). 

The influence of AI on SMEs spans several critical areas, from automating repetitive tasks to 

providing data-driven insights that guide strategic initiatives. For many SMEs, managing 

resources and time is a perpetual challenge, and this is where AI-powered solutions are 

beginning to make a significant impact. By integrating AI tools, these businesses are able to 

automate routine operations such as customer service responses, financial reporting, and 

inventory management. As a result, SMEs can not only reduce operational costs but also free 

up valuable human resources for more complex, value-added tasks that contribute directly to 

business growth. (Paul et al., 2023).  

Furthermore, AI's analytical capabilities present SMEs with actionable insights that were 

previously unattainable due to resource constraints. By analyzing patterns and trends from 

data sources like customer behavior and sales history, AI can provide recommendations that 

allow businesses to fine-tune their strategies, optimize their marketing efforts, and predict 

customer needs with remarkable accuracy. This level of insight empowers SMEs to create 

more personalized and responsive customer experiences, which can improve customer loyalty 

and open the door to new markets. (Abrokwah-Larbi & Awuku-Larbi, 2023). 

Despite these promising opportunities, SMEs face several hurdles in AI adoption, including 

limited access to funding, expertise, and appropriate digital infrastructure. For many small 

businesses, the upfront cost of adopting AI solutions can be prohibitive, and without the 

technical knowledge or IT support that larger firms often have, implementing and maintaining 

these systems presents a real challenge. Yet, the market for AI tools tailored to SMEs is 

expanding, with many new solutions designed to be affordable, user-friendly, and capable of 

integrating with existing systems. As these barriers continue to diminish, the benefits of AI are 

becoming increasingly accessible to SMEs, offering them a competitive edge in a rapidly 

changing business landscape. (Lu et al., 2022). 

In exploring the impact of AI on SMEs, this research will delve into both the advantages and 

challenges of adoption, examining the specific ways in which AI tools are transforming daily 

operations, decision-making processes, and customer engagement strategies in small 

businesses. Through a combination of case studies and theoretical analysis, this study aims to 

provide a comprehensive understanding of how AI is empowering SMEs to compete, grow, 

and adapt in an era of unprecedented technological advancement.(Paul et al., 2023).  
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1.2. Research Problem 

The rapid development of advanced technologies presents both opportunities and challenges 

for small and medium-sized enterprises (SMEs). In particular, the introduction of intelligent 

systems has opened doors for SMEs to optimize operations, improve customer interactions, 

and make data-informed decisions. However, these potential advantages are accompanied by 

a variety of obstacles unique to smaller businesses. This research problem aims to explore the 

complex landscape that SMEs face as they consider adopting intelligent technologies, 

identifying both the areas where these systems offer significant benefits and the structural, 

financial, and technical challenges that limit their effective implementation. 

One core aspect of this problem lies in the accessibility and usability of intelligent 

technologies for SMEs. Large corporations often have the financial and human resources to 

fully leverage these technologies, while smaller businesses operate under tighter budgetary 

constraints and typically lack dedicated technical teams. This disparity creates a pressing 

question: how can SMEs, with their limited resources, implement advanced technologies in a 

way that produces a measurable impact? In many cases, intelligent systems require substantial 

initial investment in terms of both money and time, leading SMEs to hesitate or avoid 

adoption altogether. This research problem, therefore, centers on understanding the feasibility 

of integrating these technologies within the unique constraints faced by SMEs and identifying 

alternative solutions that could ease this financial and technical burden. 

Another key issue within this research problem is the skill gap in adopting and utilizing 

intelligent systems effectively. Many small business owners and employees may not possess 

the specialized knowledge necessary to implement these technologies, resulting in a 

dependence on third-party vendors or consultants. This reliance not only introduces additional 

costs but also raises questions about data security and ownership, as well as the need for 

ongoing support and training. These challenges bring forth the question of how SMEs can 

improve their workforce or access cost-effective training that enables them to use intelligent 

tools effectively. Additionally, the question of sustainable, affordable access to skilled 

professionals and continuous support emerges as central to understanding the barriers to 

successful implementation. 

The issue of scalability is also central to the research problem, as not all intelligent 

technologies are adaptable to the unique needs and growth stages of SMEs. Unlike large 

corporations, SMEs are often more agile, with fewer standardized processes and a more 

personalized approach to customer relations. This variation raises critical questions about how 

these systems can be designed or customized to fit the specific needs of smaller businesses. 

Without scalable solutions, SMEs may struggle to implement systems that either 

underperform due to lack of customization or become too complex, thus requiring resources 

beyond their current capacity. This aspect of the research problem involves examining 

whether and how intelligent systems can be adapted to provide value for SMEs across 

different industries and stages of growth, considering the limited resources that such 

businesses have for experimentation and adaptation. 

This research problem seeks to address the potential impact of intelligent technology on the 

long-term viability and competitiveness of SMEs. In increasing digital marketplaces, smaller 

businesses must adopt new technologies to remain competitive, yet the financial, skill, and 
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scalability challenges can act as significant deterrents. This problem raises the question of 

how smaller businesses can achieve technological parity with larger enterprises without 

compromising their limited resources. Moreover, there is a need to investigate the actual 

return on investment that these systems provide for SMEs, particularly regarding customer 

acquisition, retention, and operational efficiencies. 

By investigating these elements, the research problem aims to provide a deeper understanding 

of the conditions under which SMEs can adopt and benefit from intelligent technologies. The 

goal is to identify not only the barriers that restrict their adoption but also potential solutions 

and strategies to enable these businesses to harness the transformative potential of these 

systems in a sustainable and effective manner. This research problem, therefore, is crucial for 

understanding how intelligent technologies can empower SMEs to grow, compete, and adapt 

in a rapidly evolving digital landscape. 

1.3. Research Importance  

The importance of researching the impact of intelligent technologies on small and medium-

sized enterprises (SMEs) is anchored in the potential these technologies have to redefine 

business operations and competition in the modern economy. Given that SMEs constitute a 

large proportion of global economic activity, understanding how they can effectively adopt 

and benefit from advanced technologies holds immense value for economic development. 

This research is essential as it explores how these systems can empower SMEs to overcome 

common challenges, compete with larger companies, and improve operational efficiency. By 

addressing previously identified challenges—such as financial constraints, skill gaps, 

scalability issues, and competitive viability—this research aims to shed light on how SMEs 

can achieve growth and sustainability through thoughtful technological integration. 

(Chaudhuri et al., 2022). 

One key reason this research is vital is that it addresses the economic disparity in access to 

advanced tools between large corporations and SMEs. Intelligent technologies have the 

potential to optimize resource usage and drive decision-making, but high costs and complex 

setup processes can make them inaccessible to smaller businesses. Researching ways to make 

these systems more affordable and accessible directly benefits SMEs by providing insights 

into funding strategies, scalable technology solutions, and cost-effective implementation 

methods. This focus on accessibility can help close the gap between smaller businesses and 

large corporations, allowing SMEs to leverage the same advancements that drive efficiency 

and profitability at larger scales. (Dabic et al., 2019). 

The importance of this research also extends to addressing the skill gap in SME adoption of 

advanced technologies. Many small business owners and their teams lack the technical 

knowledge required to utilize these tools effectively, which can hinder potential gains. By 

identifying practical training programs, user-friendly systems, and affordable consultancy 

options, this research can empower SMEs to overcome the technical barriers that prevent 

them from fully benefiting from intelligent tools. Bridging this skill gap is not only beneficial 

for individual businesses but also for the wider economy, as it enables SMEs to operate more 

efficiently, enhance their competitive positioning, and contribute more meaningfully to 

industry innovation. Therefore, research in this area plays a crucial role in democratizing 
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access to knowledge and skills that were once only accessible to large enterprises. 

(Surianarayanan & Menkhoff, 2020). 

Exploring the scalability of intelligent systems for SMEs is also crucial, as the lack of 

adaptable, right-sized solutions often leaves smaller businesses stuck with tools that either 

underperform or are overly complex for their needs. This research can contribute valuable 

insights by investigating how solutions can be tailored to the varying operational needs of 

SMEs. Understanding how intelligent systems can be customized for different industries, 

growth stages, and business models is essential to creating solutions that genuinely enhance 

productivity without overwhelming limited resources. By identifying flexible, industry-

specific applications, this research can help SMEs to maximize the benefits of these tools, 

achieving productivity gains without unnecessary financial strain. (Hamann & Reina, 2020). 

The issue of long-term competitiveness and sustainability for SMEs, especially in markets 

where digital adoption is essential for survival in era where customer expectations are shaped 

by technology-driven experiences, smaller businesses that cannot adopt advanced tools may 

struggle to retain customers and grow. This research thus becomes crucial in exploring ways 

for SMEs to leverage intelligent tools to strengthen customer relationships, enhance market 

visibility, and make more informed strategic decisions. By studying the specific impacts of 

these tools on customer engagement, operational efficiency, and market positioning, this 

research contributes insights that can help SMEs remain competitive, resilient, and responsive 

to changing market conditions. (Kurniasari et al., 2023). 

This research is not merely about the adoption of advanced tools; it is about leveling the 

playing field for SMEs in a tech-driven economy. By addressing financial accessibility, skill 

development, adaptability, and competitiveness, this study provides essential knowledge that 

can empower SMEs to harness the benefits of intelligent technologies effectively. The insights 

generated from this research can guide policy recommendations, industry standards, and 

innovation strategies, thereby contributing to a more inclusive and sustainable business 

ecosystem where SMEs are not only able to survive but also to thrive. (Pu et al., 2021). 

1.4. Research Objectives 

The objectives of this research on the impact of intelligent technologies on small and 

medium-sized enterprises (SMEs) are carefully structured to address the specific problems 

and areas of importance highlighted in the prior analysis. Each objective serves as a step 

toward understanding the conditions under which SMEs can effectively adopt and benefit 

from these technologies, thereby leveling the competitive field and fostering sustainable 

growth. The research objectives are designed to provide practical insights, actionable 

strategies, and potential solutions to the various challenges that SMEs face in their journey 

toward technological integration. (Wang et al., 2019). 

The first objective is to investigate the financial feasibility of adopting advanced technology 

solutions for SMEs. This objective stems from the recognition that high initial costs and 

ongoing expenses often prevent smaller businesses from implementing intelligent tools 

effectively. By analyzing cost structures, funding opportunities, and available financial 

assistance programs, this research aims to outline strategies that can make these technologies 

more accessible to SMEs. Additionally, this objective will explore scalable pricing models 

and pay-as-you-go options that align better with the cash flow patterns of SMEs, allowing 
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them to adopt advanced tools in a way that is both affordable and sustainable. In doing so, this 

objective addresses a fundamental barrier to adoption, providing SMEs with practical 

pathways to access resources that have previously been exclusive to larger enterprises. 

(Agostini & Nosella, 2019). 

The second objective is to identify methods for addressing the skill gap in adopting and using 

intelligent systems within SMEs. Given that technical knowledge is often concentrated within 

larger organizations, SMEs may lack the expertise needed to implement and maximize the 

benefits of these tools. This research will therefore focus on discovering cost-effective 

training programs, user-friendly platforms, and third-party partnerships that can empower 

SME teams to gain relevant skills without extensive financial or time investments. 

Additionally, this objective includes exploring the role of user-centric design in intelligent 

technologies, ensuring that SMEs can integrate systems that are intuitive and require minimal 

specialized training. By addressing the skill gap, this research objective aims to make 

technology more approachable and manageable for SMEs, reducing reliance on external 

consultants and fostering an environment of self-sufficiency. (Wee et al., 2022). 

The third objective is to assess the scalability and adaptability of intelligent tools for SMEs 

across various industries and growth stages. SMEs operate in diverse environments, and their 

technological needs vary significantly from those of larger, more standardized corporations. 

This objective will focus on identifying which intelligent systems can be tailored to the 

unique operational demands and resource limitations of SMEs, making them viable tools for 

long-term use. It will also explore customization options that allow these tools to grow 

alongside the business, ensuring that they remain relevant and beneficial as the SME evolves. 

This objective is crucial because it not only addresses the problem of scalability but also 

contributes to the importance of creating technological solutions that are genuinely supportive 

of SME development, helping these enterprises to avoid the risks of premature obsolescence 

or overly complex systems. (Ghobakhloo & Ching, 2019). 

The fourth objective is to evaluate the impact of intelligent tools on the long-term 

competitiveness of SMEs in their respective markets. Recognizing that digitalization is 

essential for business survival in the modern economy, this objective aims to determine how 

intelligent systems can help SMEs build competitive advantages, improve customer 

engagement, and respond proactively to market changes. This research will examine case 

studies and quantitative data to understand how these tools impact customer loyalty, 

operational efficiency, and strategic decision-making within SMEs. By linking these findings 

to business outcomes, this objective contributes valuable insights into how intelligent 

technologies can strengthen SME resilience and adaptability, helping them to retain and 

expand their market presence amidst larger competitors. (Senadjki et al., 2023). 

These objectives offer a comprehensive approach to understanding the conditions, strategies, 

and outcomes associated with integrating intelligent technologies into SMEs to provide SMEs 

with practical guidance on overcoming financial and skill-based barriers, ensuring technology 

scalability, and enhancing market competitiveness. By addressing each of these areas in detail, 

the research objectives contribute not only to theoretical knowledge but also to actionable 

recommendations that can empower SMEs to harness the potential of advanced technologies 

in a way that is both impactful and sustainable. 
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1.5. Research Questions 

The research questions and sub-questions are designed to address specific research problems 

and objectives. Each question targets a distinct challenge or goal outlined in the research 

problem and objectives, ensuring a comprehensive examination of the conditions and 

strategies for effective technology adoption in SMEs. These questions collectively aim to 

provide actionable insights into how intelligent technologies can empower SMEs to enhance 

efficiency, bridge skill gaps, achieve scalable growth, and build long-term competitiveness. 

1.5.1. Primary Research Question 

How can small and medium-sized enterprises (SMEs) feasibly adopt and benefit from 

intelligent technology solutions to enhance operational efficiency, address skill 

limitations, achieve scalable growth, and build long-term competitiveness in a resource-

constrained environment? 

1.5.2. Research Sub-Questions Linked to Research Problems and 

Research Objectives 

A. Financial Feasibility 

High costs and complex implementations make it difficult for SMEs to access and adopt 

intelligent technology to investigate affordable pathways and funding strategies that can make 

intelligent technology solutions more financially accessible for SMEs. 

• Sub-Question: What financial models, funding sources, or scalable pricing structures 

can enable SMEs to adopt intelligent technology solutions affordably? 

This question aims to explore practical funding or pricing options that allow SMEs to 

integrate intelligent tools without excessive financial burden, addressing the challenge of 

resource limitations. 

B. Skill Gaps and Accessibility 

SMEs often lack the technical expertise required to implement and maximize the benefits of 

intelligent systems to identify accessible training programs, user-friendly systems, and 

supportive third-party partnerships that can empower SMEs to overcome skill-related barriers. 

• Sub-Question: What strategies, training programs, or user-centric technology features 

can SMEs use to overcome technical skill gaps and utilize intelligent technology 

effectively? 

This question seeks to uncover training and accessible design features that make intelligent 

tools manageable for SMEs, reducing dependency on external consultants and fostering 

internal competency. 

C. Scalability and Customization 
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Not all intelligent technologies are adaptable to the unique needs, growth stages, and resource 

capacities of SMEs to assess which intelligent systems are scalable and customizable for 

various SME sectors, ensuring they remain beneficial over time. 

Sub-Question: How can intelligent technology solutions be tailored or simplified to meet the 

specific operational needs, growth trajectories, and industry demands of SMEs? 

This question addresses the importance of finding or adapting technologies that fit SMEs’ 

diverse needs and resources, ensuring that they can continue to benefit from these systems as 

they evolve. 

D. Competitive Impact and Market Position 

SMEs may struggle to remain competitive without adopting new technology that enhances 

customer interactions, operational efficiency, and strategic decision-making on evaluating the 

long-term impact of intelligent tools on the competitiveness, customer engagement, and 

market positioning of SMEs. 

Sub-Question: In what ways can intelligent technology enhance customer experience, 

operational performance, and strategic decision-making capabilities of SMEs, contributing to 

long-term competitive advantage? 

This question examines the role of intelligent technology in helping SMEs to strengthen 

customer relationships, optimize processes, and make informed decisions that improve their 

market positioning and resilience. 

1.6. Research Hypotheses 

• Null Hypothesis (H0): Flexible pricing models, funding sources, and scalable financial 

structures do not significantly increase the likelihood of SMEs adopting intelligent technology 

solutions compared to traditional technology models. 

• Alternative Hypothesis (H1): Flexible pricing models, funding sources, and scalable 

financial structures significantly increase the likelihood of SMEs adopting intelligent 

technology solutions compared to traditional technology models. 

The purpose of this hypothesis is to investigate whether financial strategies such as 

subscription-based pricing, scalable packages, and targeted funding specifically benefit SMEs 

in overcoming cost barriers to adopting intelligent technology. This hypothesis proposes that 

cost-efficient financial options may directly impact adoption rates among resource-

constrained SMEs. 

• Null Hypothesis (H0): User-centric design, simplified interfaces, and accessible training 

programs do not significantly enhance the usability of intelligent technology solutions for 

SMEs compared to standard, more complex systems. 
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• Alternative Hypothesis (H2): User-centric design, simplified interfaces, and accessible 

training programs significantly enhance the usability of intelligent technology solutions for 

SMEs compared to standard, more complex systems. 

This hypothesis examines whether technologies designed with simplicity and accessible 

training can increase effective adoption and usage among SMEs, addressing the skill gap that 

many smaller businesses face. It posits that intuitive systems are more manageable for non-

technical users within SMEs, enhancing ease of use and operational integration. 

• Null Hypothesis (H0): Scalable and customizable intelligent technology solutions do not 

significantly support the long-term operational needs and growth of SMEs compared to fixed, 

standardized systems. 

• Alternative Hypothesis (H3): Scalable and customizable intelligent technology solutions 

significantly support the long-term operational needs and growth of SMEs compared to fixed, 

standardized systems. 

This hypothesis investigates whether customizable technology solutions better align with 

SMEs’ diverse needs and can evolve as these businesses grow. It proposes that adaptable tools 

will be more sustainable and practical for SMEs, as rigid solutions may quickly become 

obsolete. 

• Null Hypothesis (H0): Adopting intelligent technology solutions does not significantly 

enhance customer experience, operational performance, or strategic decision-making 

capabilities of SMEs, and therefore does not improve competitive positioning. 

• Alternative Hypothesis (H4): Adopting intelligent technology solutions significantly 

enhances customer experience, operational performance, and strategic decision-making 

capabilities of SMEs, thereby improving competitive positioning. 

This hypothesis addresses whether intelligent technology adoption can strengthen SMEs’ 

competitiveness by improving customer engagement, operational efficiencies, and decision-

making quality. It assumes that intelligent tools can offer SMEs a practical edge over 

competitors, potentially impacting market resilience and positioning. 

Testing the Hypotheses: 

To validate these hypotheses, a quantitative study will be conducted across a sample of SMEs 

using various intelligent technology solutions. The research will involve: 

• Data Collection: 

o Gathering data on technology adoption rates, user feedback on system ease-of-

use, customization impact, and performance metrics related to efficiency, 

customer engagement, and decision-making. 

• Analysis: 
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o Statistical methods will compare outcomes between SMEs utilizing flexible, 

user-centered, scalable, and data-driven technologies with those using 

traditional or less adaptive solutions. 

Expected Outcomes: 

If the hypotheses are supported, findings will show that intelligent technologies, when tailored 

to meet financial, usability, scalability, and competitive needs, can meaningfully support 

SMEs’ growth and resilience. This would confirm the value of specialized solutions for SMEs 

and contribute valuable guidance for improving technology adoption frameworks that cater 

specifically to smaller businesses. 

1.7. Research Variables 

1.7.1. Independent Variables 

The independent variables are factors manipulated or measured to observe their impact on the 

dependent variables related to intelligent technology adoption and benefits for SMEs. These 

include financial model flexibility, usability of technology, customizability and scalability of 

solutions, and competitive advantage through technology. 

A. Flexible Financial Models: This variable includes pricing structures, financing 

options, and access to funding sources such as grants, loans, or government subsidies 

that can make technological solutions affordable for SMEs. The purpose is to analyze 

whether offering affordable and scalable pricing, along with financial support, 

influences the decision-making and ability of SMEs to adopt intelligent technologies. 

Variations in financial accessibility are observed to determine if they correlate with 

adoption rates and long-term usage of the technology within SMEs. 

B. Usability of Technology: This variable represents the user-centric design elements, 

such as simplified interfaces, minimal configuration requirements, and accessible 

training resources. Usability is critical for SMEs that may lack specialized technical 

skills. By measuring the complexity of interfaces, ease of onboarding, and the 

availability of training programs, this variable examines whether an emphasis on user-

friendly design leads to improved adoption rates and more effective usage of 

intelligent systems by non-experts within SMEs. 

C. Customizability and Scalability of Solutions: This variable includes the degree to 

which intelligent technology solutions can be tailored to fit SMEs’ unique operational 

requirements, industry-specific needs, and growth stages. Customizability is defined 

by options for adjusting features or configurations to align with specific operational 

demands, while scalability is defined by the ability of the technology to expand in 

function as the business grows. This variable investigates whether adaptable and 

flexible technology options increase the sustainability of intelligent systems in SMEs 

and their ability to support long-term growth. 

D. Competitive Advantage through Technology: This independent variable focuses on 

the extent to which intelligent technologies can improve customer experience, 

operational performance, and strategic decision-making within SMEs. By introducing 

intelligent systems that enhance the quality of customer interactions, automate 
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workflows, or enable data-driven insights, this variable seeks to measure whether 

these solutions create measurable competitive advantages, contributing to better 

market positioning and resilience for SMEs. 

1.7.2. Dependent Variables 

A. Technology Adoption Rate: This dependent variable measures the rate at which 

SMEs decide to adopt intelligent technologies in response to flexible financial models, 

user-friendly interfaces, and other independent variables. The adoption rate is assessed 

by tracking initial sign-ups, implementation timelines, and the rate of integration 

within SMEs, providing a direct metric of how various support factors influence the 

willingness and ability of SMEs to adopt intelligent solutions. 

B. Effective Usage: This variable captures the practical application and regular usage of 

intelligent technology within SMEs, influenced by the usability of the system. 

Effective usage reflects how well employees engage with and leverage the technology, 

looking at metrics like frequency of use, feature engagement, and ease of onboarding. 

These variable measures if improved usability leads to consistent and meaningful use 

of intelligent technology, particularly among employees who may not have a technical 

background. 

C. Long-Term Operational Fit: Long-term operational fit assesses the relevance and 

adaptability of intelligent technology over time, especially as the business evolves. 

Influenced by the customizability and scalability of solutions, this variable examines if 

SMEs continue to derive value from the technology as their needs change, evaluating 

whether tailored solutions align with ongoing operational shifts and industry-specific 

demands. This is measured by observing technology updates, feature adjustments, and 

long-term satisfaction ratings. 

D. Market Competitiveness: Market competitiveness represents the perceived or actual 

improvements in SME market positioning, influenced by the adoption and effective 

use of intelligent technologies. This variable captures the impact of technology on 

customer satisfaction, operational efficiency, and decision-making capabilities. 

Metrics include customer retention rates, operational performance improvements, and 

decision-making effectiveness. By measuring these factors, this variable determines 

whether intelligent technologies enable SMEs to maintain or improve their 

competitive standing in the market. 

1.7.3. Variables and Hypotheses 

Hypothesis 1, the relationship between flexible financial models (independent variable) and 

technology adoption rate (dependent variable) will be tested. This hypothesis seeks to 

determine if cost-effective and scalable financial options lead to higher adoption rates among 

SMEs. 

Hypothesis 2, the focus is on the impact of usability of technology (independent variable) on 

effective usage (dependent variable). This relationship will test whether user-friendly designs 

and accessible training resources increase regular, productive engagement with intelligent 

technology within SMEs. 
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Hypothesis 3, the customizability and scalability of solutions (independent variables) are 

examined in relation to long-term operational fit (dependent variable). This hypothesis will 

explore if adaptable solutions continue to serve SMEs effectively as they grow and evolve, 

supporting sustained technology relevance. 

Hypothesis 4 explores the impact of competitive advantage through technology (independent 

variable) on market competitiveness (dependent variable). This hypothesis tests whether 

adopting intelligent technologies improves customer engagement, operational performance, 

and decision-making, ultimately enhancing SMEs' competitiveness. 

  



18 
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2.1. Introduction 

Previous research on the impact of artificial intelligence (AI) on small and medium-sized 

enterprises (SMEs) has illuminated the myriad challenges and opportunities that accompany 

the adoption of intelligent technologies. A significant theme has been the disparity between 

the potential benefits of AI and the actual implementation rates among SMEs. Scholars have 

explored various factors influencing this gap, including financial constraints, technological 

barriers, and organizational culture. These insights provide a foundation for understanding 

how SMEs can navigate the complexities associated with adopting AI, ultimately enhancing 

their operational efficiency and competitive positioning. 

2.2. Factors Influencing AI Adoption 

A pivotal study by Ghobakhloo and Ching (2019) investigated the determinants that affect AI 

and smart manufacturing technology adoption within SMEs. This research identified several 

barriers, such as limited financial resources, inadequate technical expertise, and a lack of 

awareness regarding the transformative potential of AI technologies. The findings emphasized 

the need for targeted educational initiatives and financial support mechanisms to overcome 

these obstacles. By addressing these barriers, the study underlines a critical gap that the 

current research aims to explore: the development of flexible financial models tailored to 

SMEs, which can significantly facilitate the adoption of AI technologies. 

2.3. Usability and User Experience 

In a complementary vein, Lu et al. (2022) conducted research focused on the usability of AI 

solutions within small businesses. Their study revealed that the complexity often associated 

with AI systems poses a significant deterrent to adoption among SMEs. They argued that 

making AI tools more user-friendly and accessible through simplified designs and 

comprehensive training programs could enhance engagement. This aligns closely with the 

current research's objective of evaluating how usability factors influence the effective usage 

of AI in SMEs, highlighting the necessity for solutions that accommodate the diverse 

capabilities of small business employees. 

2.4. Customizability of AI Solutions 

The work of Hansen and Bogh (2020) explored the importance of customizability in AI 

applications for SMEs, revealing that the ability to tailor AI solutions to specific business 

needs plays a crucial role in their adoption and sustained use. Their findings suggest that 

customizable features enhance user satisfaction and operational fit, enabling SMEs to align 

technology with their unique processes and requirements. This insight is particularly relevant 

to the present study, which seeks to investigate how customizable AI solutions can foster 

long-term operational effectiveness and adaptability in SMEs, thereby ensuring their 

continued relevance in a dynamic business environment. 

2.4.1. Competitive Advantage through AI 

Research by Agostini and Nosella (2019) delved into the competitive advantages that can be 

derived from AI applications, particularly in improving customer service and operational 
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efficiency. The study highlighted that SMEs leveraging AI technologies often experience 

notable enhancements in customer satisfaction and market positioning. These findings bolster 

the hypothesis that intelligent technologies significantly contribute to the competitive 

dynamics within SMEs. By elucidating the relationship between AI adoption and competitive 

advantage, this research provides a compelling rationale for examining how SMEs can 

harness AI to improve their market standing  

2.5. Leadership’s Role in Technology Adoption 

Further insights into the influence of leadership on technology adoption were provided by 

Wee et al. (2022), who examined how leadership skills impact the successful implementation 

of business intelligence and AI initiatives. Their research concluded that leaders who foster a 

culture of innovation and encourage experimentation significantly enhance the likelihood of 

successful technology integration. This study aligns with the current research focus on the 

pivotal role of leadership in driving AI adoption within SMEs, suggesting that effective 

leadership is essential for creating an organizational environment conducive to embracing 

technological advancements. 

2.6. Measuring the Impact of AI 

Abrokwah-Larbi and Awuku-Larbi (2023) contributed to the discourse on measuring the 

impact of technology adoption on business performance. Their research introduced a 

framework for evaluating the tangible benefits that stem from AI implementation, including 

efficiency gains, cost reductions, and enhanced customer experiences. By establishing clear 

metrics, this study provides a vital foundation for the current research's goal of assessing the 

effectiveness of AI adoption in SMEs. It emphasizes the need for quantifiable criteria to 

evaluate and improve the outcomes of AI initiatives, thus reinforcing the overall relevance of 

the proposed framework. 

2.7. Gaps in Previous Studies 

While prior research has extensively explored the adoption of AI and intelligent technologies 

in SMEs, notable gaps remain, particularly in addressing dimensions such as flexibility, 

authenticity, and sensitivity to specific challenges faced by SMEs. These dimensions, 

central to this study, are either underexplored or generalized in earlier work, leaving critical 

areas insufficiently addressed. 

2.7.1. Flexibility in Financial Models:  

Research by Ghobakhloo and Ching (2019) identified financial and technical barriers 

to AI adoption but did not offer a detailed framework for adaptable financial models 

specific to SMEs. For example, while the study emphasized the importance of 

financial support, it did not explore dynamic pricing options, such as pay-as-you-go 

models, that could accommodate the cash flow constraints of smaller businesses. This 

study fills this gap by analyzing how flexible financial strategies can directly impact 

AI adoption rates in resource-constrained SMEs. 
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2.7.2. Authenticity in Usability Solutions:  

Lu et al. (2022) highlighted usability challenges as a significant barrier for SMEs but 

failed to provide actionable solutions tailored to the unique skill profiles of SME 

employees. Most recommendations were broad, lacking the depth needed to address 

the specific requirements of non-technical teams in smaller businesses. This research 

addresses this gap by examining user-centric designs that not only simplify technology 

interfaces but also prioritize accessibility for diverse user groups within SMEs. 

2.7.3. Sensitivity to Operational and Industry-Specific Challenges:  

Hansen and Bogh (2020) stressed the importance of customizability in AI tools but did 

not delve into how these tools could be tailored for SMEs operating in diverse 

industries with varying operational complexities. For instance, the unique needs of 

manufacturing SMEs differ greatly from those in retail or healthcare. This study builds 

on their findings by investigating industry-specific AI solutions that align with SMEs' 

distinct operational and strategic goals, ensuring broader applicability. 

2.7.4. Sustainability of Competitive Advantages:  

Agostini and Nosella (2019) discussed competitive advantages derived from AI 

adoption but primarily focused on immediate benefits, such as improved customer 

service and efficiency. The study did not address long-term sustainability, such as how 

SMEs can maintain these advantages through continuous innovation and adaptation. 

This research emphasizes the need for scalable and evolving solutions that allow 

SMEs to retain competitive positioning over time. 

2.7.5. Comprehensive Leadership Development:  

Wee et al. (2022) underscored the role of leadership in fostering AI adoption but 

lacked detailed training frameworks to prepare SME leaders for the challenges of 

digital transformation. This research addresses this gap by proposing structured 

leadership development programs that equip decision-makers with the skills needed to 

integrate and sustain AI technologies effectively. 

2.7.6. Diverse Impact Metrics:  

Abrokwah-Larbi and Awuku-Larbi (2023) introduced metrics for evaluating AI’s 

impact but limited their scope to immediate efficiency gains and customer satisfaction. 

Their framework did not adequately consider metrics related to long-term scalability, 

adaptability, or resilience to changing market conditions. This study expands the scope 

by incorporating comprehensive metrics that evaluate both short-term and long-term 

impacts of AI adoption in SMEs. 

This research explicitly addresses these gaps by focusing on flexibility, authenticity, and 

sensitivity as key dimensions, providing a deeper and more practical understanding of how AI 

solutions can be tailored to meet the unique needs of SMEs. By building on existing studies 



22 

 

 

while addressing their limitations, this research offers a refined framework for empowering 

SMEs through intelligent technologies. 

2.8. Theoretical Principles of the Study 

The theoretical foundation of this study on the impact of intelligent technologies in small and 

medium-sized enterprises (SMEs) draws from principles rooted in innovation diffusion, 

resource-based theory, and organizational readiness for technology. These frameworks 

together explain how new technologies are adopted within organizations, the strategic 

advantages they can provide, and the conditions required for successful integration, especially 

within the SME context. Each principle offers insights into why some organizations are more 

prepared than others to harness advanced technologies, and how these technologies can 

support competitiveness and operational resilience. (Ramdani et al., 2021). 

The Diffusion of Innovations Theory, developed by Everett Rogers, provides an essential 

framework for understanding the adoption of intelligent technology within SMEs. This theory 

postulates that technological adoption follows a progression through various adopter groups, 

from innovators and early adopters to laggards. The theory also highlights how factors such as 

perceived benefits, ease of use, and observability influence adoption rates. For SMEs, which 

typically face financial and resource constraints, this theory helps explain why adoption rates 

for new technologies can be slower compared to larger firms. However, diffusion theory also 

suggests that if these organizations perceive substantial benefits and observable advantages 

from adopting intelligent systems, they are more likely to integrate such solutions despite 

initial barriers. This study leverages this perspective to explore the critical elements that can 

drive faster and more widespread adoption of intelligent technologies in SMEs, particularly in 

ways that meet their unique needs. (Saleem et al., 2023). 

Additionally, the Resource-Based View (RBV) of the firm provides a complementary lens 

through which the impact of intelligent technologies on SMEs can be analyzed. RBV 

emphasizes that organizations can achieve a sustainable competitive advantage by acquiring 

and managing valuable, rare, inimitable, and non-substitutable resources. Intelligent 

technologies, when appropriately integrated, can serve as valuable resources that enhance 

decision-making, optimize operations, and create new revenue streams. However, RBV also 

highlights the importance of complementary assets—such as employee skills, leadership 

commitment, and organizational culture—to maximize the technology’s value. For SMEs, 

which often have limited resources, the effective management of these intelligent 

technologies can allow them to compete with larger firms by leveraging data-driven insights 

and improved customer engagement. This study, therefore, draws on RBV principles to assess 

how SMEs can strategically use intelligent technologies to strengthen their resource base and 

gain a competitive edge. (Elia et al., 2021). 

The Theory of Organizational Readiness for Change is another critical principle underpinning 

this research, offering insights into the factors influencing an organization’s preparedness to 

adopt and integrate new technologies. This theory posits that the likelihood of successful 

technological change is closely linked to an organization’s psychological and structural 

readiness. In the case of SMEs, organizational readiness often hinges on leadership 

willingness, employee openness, and existing technological infrastructure. The theory 

suggests that organizations with a proactive leadership style and a culture that values 
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innovation are more likely to overcome barriers to AI integration. By examining these 

readiness factors, this study seeks to understand the conditions under which SMEs can 

successfully implement and sustain the use of intelligent technologies, especially in terms of 

aligning technology goals with business strategies and employee capabilities. (Nair et al., 

2019). 

In addition to these core theories, Technology-Organization-Environment (TOE) Framework 

principles provide a holistic approach to assessing the contextual elements influencing 

intelligent technology adoption within SMEs. This framework posits that an organization’s 

technology adoption is affected by three main contexts: technological, organizational, and 

environmental. For SMEs, this model explains how internal organizational characteristics, 

such as size and culture, interact with external factors, including competition and 

technological advancements, to shape the adoption and implementation process. The TOE 

framework is particularly relevant in identifying external pressures, such as market 

competition or regulatory demands, which may encourage SMEs to adopt intelligent systems 

to remain viable. This study applies the TOE framework to identify both internal and external 

factors that may accelerate or inhibit the integration of intelligent technologies in SMEs, 

enabling a nuanced understanding of the broader environment in which these organizations 

operate. (Ramdani et al., 2013). 

The theoretical principles of diffusion of innovations, resource-based theory, organizational 

readiness for change, and the TOE framework collectively provide a comprehensive basis for 

understanding how intelligent technologies can impact SMEs. By applying these theories, the 

study aims to uncover the conditions under which SMEs are most likely to successfully adopt 

intelligent technologies and to evaluate the potential advantages these technologies can bring 

to smaller organizations. Through this theoretical foundation, the study seeks to offer insights 

that are both academically rigorous and practically applicable, empowering SMEs to navigate 

the challenges and seize the opportunities presented by technological advancements. (Sun et 

al., 2020). 
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3. Chapter 3: Methodology 
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3.1. Introduction 

This study employs quantitative research methodology. The quantitative approach is chosen 

for its ability to generate objective, statistically relevant insights and to provide measurable 

data on adoption trends, factors influencing successful implementation, and the specific 

benefits that intelligent technologies bring to SMEs. This method allows for an empirical 

investigation into the relationships between variables such as technology adoption rates, 

perceived advantages, and operational or financial outcomes, making it suitable for 

generalizing findings across different SME contexts. 

The research design is structured around a cross-sectional survey, which will be administered 

to a diverse sample of SMEs across various industries. The survey method is chosen for its 

efficiency in gathering data from a broad population within a limited timeframe. Using 

structured, closed-ended questions, the survey will collect data on key variables, including 

technology adoption levels, perceived barriers and enablers, financial constraints, leadership 

attitudes, and measurable operational improvements attributed to intelligent technology 

adoption. Additionally, demographic data about each SME, such as industry, size, and 

geographical location, will be gathered to control variations and provide a more nuanced 

analysis of the data. 

Sampling for this study will involve a stratified random sampling approach to ensure 

representation across different types and sizes of SMEs. The sample will include SMEs from 

multiple sectors—such as manufacturing, retail, and services—to capture a range of industry-

specific experiences with intelligent technology adoption. Given the diverse nature of the 

SME sector, stratifying the sample by industry and business size ensures that the findings will 

be more comprehensive and applicable to a wider range of SMEs. The target sample size will 

be determined based on statistical power analysis, ensuring adequate power to detect 

meaningful effects within the data. 

Data collection will be conducted via online questionnaires, which will be distributed to SME 

decision-makers, such as business owners, managers, or technology leads. Using online 

distribution allows for efficient data gathering while minimizing costs and maximizing 

response rates. The questionnaire will be divided into thematic sections, with each section 

addressing a specific variable, such as financial readiness, usability perceptions, leadership 

influence, and competitive advantages gained through technology use. Likert scale responses 

(e.g., ranging from "strongly disagree" to "strongly agree") will be used to capture attitudes 

and perceptions, while quantitative metrics (such as revenue changes or operational efficiency 

improvements) will be included to measure tangible impacts. 

The data analysis will involve a combination of descriptive and inferential statistical 

techniques to understand both the prevalence of intelligent technology adoption and the 

relationships between different variables. Descriptive statistics will provide an overview of 

the adoption levels, common barriers, and perceived advantages within the SME sector. 

Inferential techniques, such as correlation analysis and regression modeling, will then be 

applied to assess the strength and significance of relationships between key variables. For 

instance, regression analysis will help determine whether financial readiness or leadership 

attitude is a stronger predictor of successful technology adoption, while correlation analysis 

will reveal any associations between technology use and performance improvements. 
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validity and reliability are essential considerations in the design and implementation of this 

study. To ensure content validity, the survey instrument will be developed based on a thorough 

review of the literature and pretested with a small sample of SME representatives to confirm 

that questions are clear, relevant, and comprehensive. Reliability will be addressed by 

measuring internal consistency, using techniques such as Cronbach’s alpha, to verify that the 

responses are consistent across similar items within the survey. 

3.2. Quantitative Method (Surveys): 

3.2.1. Rationale for Choosing a Quantitative Approach 

A quantitative approach was chosen for this study due to its ability to provide statistically 

robust data that can identify and analyze patterns, relationships, and trends across a large 

population. By utilizing quantitative methods, this research can objectively assess the degree 

of intelligent technology adoption among SMEs and quantify factors such as perceived 

benefits, barriers, and overall impact. Given the scope of the research questions, which aim to 

understand the generalizable impact of technology within the SME sector, quantitative 

methods are best suited to yield clear, measurable, and comparable insights. Additionally, 

quantitative data offers the advantage of enabling statistical analysis to draw conclusions with 

a high level of confidence and reliability, which is essential for developing practical 

recommendations grounded in empirical evidence. 

3.2.2. Survey Instrument Design 

The survey instrument has been carefully designed to include a mix of question types that 

capture various dimensions of technology adoption and impact. Three main categories of 

questions are included: 

1. Demographic Questions: These questions gather essential information on company 

size, industry, geographic location, and other characteristics that may influence 

technology adoption. This data provides a basis for segmenting responses, allowing 

the study to explore differences between various types of SMEs. 

2. Behavioural Questions: To assess actual technology use, behavioural questions focus 

on aspects such as frequency of technology application, specific types of intelligent 

technology used, and the scope of these technologies within the business’s operations. 

3. Attitudinal Questions: Using Likert-scale responses, attitudinal questions gauge 

perceptions related to potential barriers, perceived benefits, and overall readiness for 

adopting intelligent technology. This subjective data captures SME leaders’ and 

employees' views, offering insights into the attitudes that influence adoption decisions. 

3.2.3. Data Collection Strategy 

The survey will primarily be distributed online, utilizing digital survey platforms to enable 

wide participation across different regions and industries. This approach allows for efficient 

data collection, reaching respondents from diverse backgrounds with minimal logistical 

constraints. To ensure the survey reaches a representative sample of SMEs, it will be shared 

through industry associations, business networks, and professional platforms relevant to small 



27 

 

 

and medium-sized enterprises. The online format also provides respondents with anonymity, 

which encourages more candid responses, especially when addressing topics like financial 

constraints or leadership issues. 

3.2.4. Pilot Testing and Validity 

To increase the validity and reliability of survey responses, a pilot test will be conducted with 

a small group of SMEs prior to the main distribution. This pre-test phase is essential for 

identifying any ambiguities in question wording, response options, or survey flow, ensuring 

that questions are clear and consistently interpreted by respondents. Based on feedback from 

the pilot test, necessary adjustments will be made to enhance clarity and effectiveness. 

Additionally, internal consistency of the survey will be verified through statistical tests, such 

as Cronbach’s alpha, to confirm that the survey’s related items yield coherent and reliable 

data. 

3.2.5. Data Analysis Techniques 

Once the data is collected, it will be analysed using a combination of descriptive and 

inferential statistical methods. 

1. Descriptive Statistics: Descriptive methods such as means, frequencies, and standard 

deviations will summarize the main trends in intelligent technology adoption, 

perceived benefits, and challenges within the sample. 

2. Inferential Statistics: Techniques like correlation and regression analysis will be 

employed to explore the relationships between key variables. For instance, the effect 

of perceived barriers on technology adoption rates and the impact of intelligent 

technology use on business outcomes, such as revenue growth and operational 

efficiency, will be tested. This approach enables the study to generate statistically 

supported conclusions regarding the factors influencing successful technology 

integration in SMEs. 

3.2.6. Study Tools 

The study employs a carefully selected set of tools to gather, analyze, and interpret data 

related to the impact of intelligent technology on small and medium-sized enterprises (SMEs). 

Each tool is chosen to facilitate accurate data collection and ensure comprehensive analysis, 

helping to produce insights that can inform practical strategies for these organizations. The 

main study tools include an online survey instrument, data analysis software, and validation 

techniques. Together, these tools support a structured approach that enhances the credibility 

and applicability of the research findings. 

3.2.7. Online Survey  

An online survey on google forms platform serves as the primary tool for data collection. This 

platform was selected to enable wide-reaching, efficient data gathering from participants 

across different geographical regions, industries, and SME types. The online format offers 
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several advantages: it allows respondents to complete the survey at their convenience, 

encourages candid responses by providing anonymity, and minimizes logistical limitations 

associated with in-person or paper-based surveys. The platform will support various question 

formats—such as multiple choice, Likert scale, and open-ended questions—to capture a range 

of data types, from quantitative metrics to qualitative insights into SME attitudes and 

perceptions. 

The survey platform also facilitates automatic data entry and storage, reducing potential data 

entry errors and ensuring that responses are securely managed. This feature not only enhances 

data accuracy but also streamlines the data processing phase, making it possible to rapidly 

analyze trends and draw initial insights from collected responses. 

3.2.8. Data Analysis Software 

To handle the analysis of survey data, data analysis software .This software enables efficient 

processing of large datasets and provides a wide range of statistical functions suited to the 

study’s objectives, including descriptive and inferential statistics. Descriptive tools within the 

software will be used to summarize respondent demographics, the prevalence of intelligent 

technology adoption, and overall attitudes toward technological integration in SMEs. 

For more complex analyses, such as examining correlations between variables and conducting 

regression analyses, the data analysis software offers capabilities that are both precise and 

adaptable. By utilizing advanced statistical methods, the study can explore relationships 

between key factors, such as the influence of leadership attitudes on technology adoption rates 

or the impact of financial constraints on perceived barriers to technology use. The software’s 

capacity to visualize data through graphs, charts, and tables further enhances the clarity and 

accessibility of the research findings, making them more interpretable for a broader audience. 

3.2.9. Pilot Testing and Reliability Validation 

Pilot testing is an essential tool employed at the survey design stage to validate the survey’s 

effectiveness before full distribution. The pilot phase involves testing the survey with a small 

group of SMEs that represent the larger target population. This trial run helps identify any 

ambiguities or issues in the survey structure, such as unclear wording or misaligned response 

options, which could lead to misunderstandings and affect data quality. Feedback from pilot 

participants is used to make necessary adjustments, ensuring the final survey is clear, 

accessible, and comprehensively addresses the study’s objectives. 

To further confirm the reliability of the survey, statistical reliability tests, such as Cronbach’s 

alpha, will be conducted. Cronbach’s alpha measures the internal consistency of the survey, 

indicating how closely related the items in each question set are as a group. A high reliability 

score strengthens the credibility of the survey tool, ensuring that it consistently captures data 

aligned with the intended research focus. 

3.2.10. Data Management and Security Tools 

Data management and security tools are also integral to ensuring the ethical handling of 

participant information throughout the study. Data protection software is used to encrypt 
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survey responses, ensuring that participants' personal information remains confidential and 

secure. Adherence to data protection regulations, such as GDPR, is a priority, especially given 

the sensitive nature of business-related data collected from SMEs. These tools include access 

controls, password protection, and secure storage protocols that prevent unauthorized access 

to raw data. By prioritizing security, the study upholds ethical standards, instilling confidence 

among respondents that their information will be responsibly managed and utilized solely for 

research purposes. 

3.2.11. Interpretation and Reporting Tools 

Once data analysis is complete, interpretation and reporting tools will assist in compiling the 

findings into meaningful formats for presentation and dissemination. Visualization tools 

within the data analysis software, such as charts and graphs, will be utilized to depict key 

trends and relationships in a clear and concise manner. Additionally, word processing and 

presentation software will be used to organize findings into comprehensive reports and 

presentations, making them accessible to both academic and business audiences. These tools 

play a critical role in the final stages of research, ensuring that insights are effectively 

communicated and can be readily applied by SMEs interested in understanding and enhancing 

their technological capabilities. 

3.3. The Limits of the Study 

While this study seeks to deliver comprehensive insights into the influence of intelligent 

technologies on small and medium-sized enterprises (SMEs), it is essential to acknowledge 

certain limitations. These constraints include sample size, geographic focus, industry 

diversity, potential response bias, reliance on self-reported data, and specific timeframes. 

Recognizing these limitations provides context for interpreting the findings and highlights 

areas where additional research could provide further insights. 

3.3.1. Sample Size 

The study’s conclusions may be limited by the sample size. Although efforts will be made to 

recruit a broad cross-section of SMEs, the findings may not fully generalize across all 

business types and sizes. A larger sample would increase statistical reliability, but constraints 

in time and resources may restrict the total number of participants. 

3.3.2. Geographic Focus 

The study’s geographic scope may also be a limiting factor. While it aims to include SMEs 

from diverse regions, there may still be a bias toward particular geographic areas where 

businesses are more accessible or responsive to surveys. Differences in economic conditions, 

regulatory environments, and cultural perspectives on technology adoption in various regions 

could influence the findings in ways that may not be entirely representative of SMEs 

worldwide. 
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3.3.3. Industry Diversity 

The study aims to involve SMEs across various industries, yet a lack of diversity within 

participating sectors may affect the relevance of findings for certain industries. If the sample 

is skewed toward particular types of SMEs—such as technology-driven sectors—there may 

be limitations in applying results to SMEs in other fields, like manufacturing or retail, where 

adoption challenges and impacts of intelligent technologies can differ. 

 

3.3.4. Response Bias 

Response bias is a potential limitation, as respondents may provide answers they perceive as 

favorable rather than strictly accurate. To mitigate this, the survey will be designed to assure 

anonymity and encourage honesty. Nonetheless, self-reporting always carries a risk of bias, 

which could impact the objectivity of the findings. 

3.3.5. Self-Reported Data 

Relying on self-reported data through surveys may also restrict the study’s ability to fully 

capture the impact of intelligent technology on SMEs. While quantitative methods offer 

valuable insight into adoption patterns and perceived challenges, they may not convey the full 

complexity of how these technologies influence organizational processes and outcomes. 

Additional qualitative research, such as interviews or case studies, could complement the 

quantitative data and provide a more comprehensive understanding of SMEs’ experiences. 

3.3.6. Temporal Scope 

As a cross-sectional study, this research captures data at a single point in time, which limits 

insights into the evolving nature of technology adoption in SMEs. Technology trends and 

adoption rates can change rapidly, and a longitudinal approach that follows SMEs over an 

extended period would provide a deeper understanding of how intelligent technology impacts 

businesses in the long term. 

3.3.7. Specific Metrics for Impact Measurement 

The study’s metrics to measure technology adoption and impact on business performance are 

standardized but may not capture every nuance. Certain factors influencing SME success, 

such as unique competitive conditions or fluctuating market trends, may not be fully 

represented by the chosen indicators. This specificity may limit the study’s ability to measure 

all relevant outcomes and could overlook certain impacts of technology adoption on SMEs. 

3.3.8. External Validity 

The study’s external validity, or the extent to which its findings can be generalized to SMEs 

outside the sample, may also be limited. Characteristics unique to the participating SMEs, 

such as organizational culture, leadership approach, or specific industry regulations, could 
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affect the results, limiting the findings’ applicability to broader contexts. Therefore, while the 

study aims to provide a generalizable framework, results should be interpreted with these 

unique factors in mind 
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4. Chapter 4: Analysis 
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4.1. Introduction 

This chapter presents the findings of the study, derived from the collected data, using 

statistical tools and techniques. The analysis aims to examine the factors influencing the 

adoption of intelligent technology solutions among SMEs. Key variables include financial 

strategies, usability, scalability, and competitive advantage. 

The chapter begins with the demographic characteristics of the study sample, providing 

insights into the diversity of participants. This is followed by descriptive statistics, reliability 

analysis, correlation analysis, regression analysis, and factor analysis. A comparative analysis 

explores demographic variations in perceptions of intelligent technology adoption. 

These results provide valuable insights for stakeholders aiming to enhance the adoption of 

intelligent technologies, forming the basis for discussions and recommendations in the 

following chapter. 

 

4.2. Characteristics of the Study Sample 

The study sample consists of 50 participants, with demographic characteristics summarized 

below: 

Category Choice Percentage 

Gender 
Male 54% 

Female 46% 

Age 

Under 25 12% 

25-34 34% 

35-44 26% 

45-54 20% 

55-64 8% 

Education Level 

High school diploma 18% 

Bachelor’s degree 60% 

Master’s degree 22% 
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Characteristics Summary: 

• Gender Distribution: A nearly balanced gender distribution ensures diverse 

perspectives. 

• Age Demographics: Most participants fall between 25-44 years (60%), representing 

an age group engaged in SME decision-making. 

• Education Levels: The majority hold a bachelor’s degree (60%), reflecting a highly 

educated sample capable of assessing intelligent technologies. 

 

4.3. Descriptive Statistics 

Variable Mean Std. Deviation N 

Flexible pricing and financial strategies 4.22 0.58 50 

User-centric design and training 4.30 0.55 50 

Scalability and customization 4.18 0.60 50 

Competitive advantage 4.28 0.57 50 

Findings: 

• Flexible Pricing: A mean of 4.22 indicates strong agreement that flexible financial 

strategies aid in adoption. 

• User-Centric Design: The highest mean (4.30) highlights the importance of intuitive 

systems and training programs. 

• Scalability and Customization: A mean of 4.18 suggests positive perceptions of 

adaptable technology solutions. 

• Competitive Advantage: A mean of 4.28 reflects consensus on the benefits of 

intelligent technologies for competitiveness. 
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4.4. Reliability Analysis 

Variable Cronbach's Alpha Items 

Flexible pricing and financial strategies 0.83 4 

User-centric design and training 0.85 4 

Scalability and customization 0.84 4 

Competitive advantage 0.86 4 

Interpretation: 

All variables exhibit high internal consistency, with Cronbach’s Alpha values above 0.8, 

confirming the reliability of the survey tool. 

 

4.5. Correlation Analysis 

Correlation 
Flexible 

Pricing 

User-Centric 

Design 
Scalability 

Competitive 

Advantage 

Flexible Pricing 1 0.68 0.71 0.69 

User-Centric Design 0.68 1 0.74 0.76 

Scalability and 

Customization 
0.71 0.74 1 0.78 

Competitive Advantage 0.69 0.76 0.78 1 

Insights: 

• All variables exhibit strong positive correlations, indicating their interdependence. 

• The strongest correlation (0.78) is between scalability and competitive advantage, 

emphasizing the role of adaptability in improving SME competitiveness. 
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4.6. Regression Analysis 

Model Summary 

Dependent Variable R R² Adjusted R² Std. Error 

User-Centric Design 0.81 0.66 0.64 0.39 

Competitive Advantage 0.79 0.63 0.61 0.41 

Regression Coefficients 

Predictor Variable B SE Beta Sig. 

Flexible Pricing 0.42 0.11 0.50 0.001 

User-Centric Design 0.40 0.10 0.48 0.002 

Interpretation: 

• Flexible pricing and user-centric design explain 66% of the variance in adoption ease 

and competitive advantage. 

• Both predictors are statistically significant, with flexible pricing having a slightly 

greater impact. 

 

4.7. Factor Analysis 

Factor Eigenvalue Variance Explained (%) 

Usability and Design 4.28 42.8 

Financial and Scalability Benefits 3.12 31.2 

Factor Loadings: 

• Factor 1: Usability and Design includes items related to user-centric systems and 

training. 
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• Factor 2: Financial and Scalability Benefits emphasizes the importance of flexible 

pricing and adaptability. 

 

4.8. Comparative Analysis by Demographics 

Demographic Group Usability (Mean) Competitive Advantage (Mean) 

Male 4.32 4.30 

Female 4.28 4.27 

Bachelor’s Degree 4.34 4.31 

Master’s Degree 4.25 4.24 

Observations: 

• Male participants reported slightly higher usability and competitive advantages than 

females. 

• Participants with bachelor’s degrees showed slightly stronger perceptions of intelligent 

technology benefits compared to those with master’s degrees. 
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5. Chapter 5: Conclusion 
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5.1. Key Findings 

This section explores the core findings of the study, shedding light on the transformative 

impact of AI adoption on small and medium-sized enterprises (SMEs). The results reveal 

significant advantages across various operational and strategic areas, highlighting how AI 

tools address long-standing challenges faced by SMEs. From improving operational 

efficiency to enabling financial accessibility, enhancing usability, and fostering scalability, AI 

technologies have proven to be vital for empowering SMEs to grow and remain competitive 

in dynamic markets. Each of these findings is discussed in detail in the subsections below. 

5.1.1. Operational Efficiency 

The study found that SMEs adopting AI tools experienced significant 

improvements in operational efficiency. By automating routine processes like 

inventory management, customer service, and financial reporting, businesses could 

redirect human resources toward strategic, high-value tasks. These operational 

upgrades reduced overhead costs and optimized workflows, enabling SMEs to 

compete more effectively in their respective markets. 

5.1.2. Flexible Financial Models 

The introduction of subscription-based pricing, grants, and government-backed 

loans has proven instrumental in helping SMEs overcome financial barriers to AI 

adoption. These models make advanced technologies accessible without requiring 

large upfront investments, offering SMEs the flexibility to experiment with and scale 

AI tools incrementally as their operations grow. 

5.1.3. User-Centric Tools and Training 

User-friendly interfaces and readily available training resources emerged as critical 

enablers of AI adoption. SMEs often face a significant skills gap when adopting new 

technologies, but systems designed with simplicity and intuitive functionality allowed 

non-technical staff to use AI effectively. Training programs further bridged this gap, 

ensuring that employees could integrate AI into daily operations with minimal 

disruption. 

5.1.4. Scalability and Customization 

AI solutions that offer scalability and customization were particularly valued by 

SMEs. These systems adapt to the unique needs of businesses and grow alongside 

them, reducing the risk of technological obsolescence. For example, SMEs using 

modular AI tools could start with basic functionalities and expand capabilities as their 

operational demands evolved. 
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5.1.5. Competitive Advantage 

The adoption of AI provided SMEs with a measurable edge over competitors. By 

using AI to analyze customer behavior, predict trends, and enhance engagement, 

SMEs could tailor their offerings to meet customer needs more effectively. 

Additionally, AI-driven automation increased productivity and reduced errors, further 

strengthening their market positioning. 

 

 
5.2. Implications for SMEs 

The adoption of AI presents transformative opportunities for SMEs, but it also requires 

strategic planning to maximize its potential. This section outlines the key implications for 

SMEs, focusing on practical steps they can take to harness the benefits of AI. From adopting 

affordable and scalable solutions to investing in employee training, aligning AI with business 

strategies, and leveraging it for competitive advantage, these insights provide a roadmap for 

SMEs to effectively integrate AI into their operations and achieve sustainable growth. 

5.2.1. Adopting Affordable Solutions:  

For SMEs, affordability remains a key consideration. Flexible financial options, 

such as pay-as-you-go subscriptions or modular packages, allow businesses to adopt 

AI incrementally without significant financial strain. These solutions not only reduce 

the risks associated with large upfront investments but also enable businesses to assess 

the value of AI before committing to expanded implementation. 

5.2.2. Investing in Training:  

Employee skill development is essential for SMEs to unlock the full potential of AI 

tools. Training programs tailored to non-technical staff can demystify complex AI 

concepts and improve employee confidence. Moreover, offering ongoing training 

ensures that SMEs can adapt to updates and new AI features, fostering long-term 

technology integration. 

5.2.3. Aligning AI with Strategy:  

SMEs should view AI as a strategic asset, integrating it into their business goals 

and growth plans. For instance, AI can be used to analyze market data and inform 

expansion strategies or optimize supply chain operations. Businesses that align AI 

implementation with their strategic vision are more likely to see measurable returns on 

investment. 
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5.2.4. Building Competitive Edge:  

AI empowers SMEs to compete with larger enterprises by enhancing customer 

insights and operational efficiencies. By leveraging AI tools to personalize marketing 

campaigns, optimize pricing strategies, and improve product offerings, SMEs can 

build stronger relationships with customers and differentiate themselves in competitive 

markets. 

 

5.3. Challenges Identified 

While AI offers immense potential for SMEs, its adoption is not without challenges. This 

section highlights the key barriers that hinder SMEs from fully leveraging AI technologies. 

From financial constraints and skill gaps to inadequate infrastructure and a lack of SME-

specific solutions, these challenges underscore the need for targeted interventions and tailored 

approaches. Addressing these obstacles is critical for enabling SMEs to unlock the full 

benefits of AI and thrive in increasingly competitive markets. 

5.3.1. Financial Barriers:  

The high cost of AI tools and implementation remains a major challenge for SMEs. 

Many businesses lack the capital to invest in advanced technologies, especially when 

the benefits may not be immediately realized. Even when affordable options are 

available, the perceived financial risk often deters businesses from adopting AI. 

5.3.2. Technical Skill Gaps:  

SMEs frequently operate with limited IT support and lack the in-house expertise 

required to implement and manage AI systems effectively. This reliance on external 

consultants not only increases costs but also limits the ability of SMEs to fully 

integrate AI into their operations. Employees often require significant upskilling to 

interact with AI tools meaningfully. 

5.3.3. Limited Infrastructure:  

Many SMEs lack the digital infrastructure necessary to support AI solutions. 

Outdated IT systems, limited access to reliable internet, and inadequate data 

management processes hinder the implementation and performance of AI tools. 

Without foundational digital systems, businesses struggle to derive meaningful 

insights from AI. 
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5.3.4. Market Gap in SME-Focused Solutions:  

A significant portion of AI tools is designed for large corporations, offering features 

that are either unnecessary or overly complex for SMEs. The lack of solutions tailored 

to the specific needs and resource limitations of smaller businesses creates a barrier to 

widespread adoption. 

 

5.4. Recommendations 

To overcome the challenges of AI adoption and unlock its potential, SMEs require support 

from policymakers, technology developers, and industry stakeholders. This section outlines 

actionable recommendations to facilitate SME access to AI solutions. By offering financial 

incentives, designing affordable and scalable tools, investing in targeted training initiatives, 

and fostering collaborative ecosystems, these measures aim to create an enabling environment 

where SMEs can successfully integrate AI into their operations and achieve sustainable 

growth. 

5.4.1. Policy Support:  

Governments should play an active role in promoting AI adoption among SMEs by 

offering grants, subsidies, and low-interest loans. These financial incentives can 

mitigate the upfront costs of AI implementation and encourage broader adoption. For 

example, national programs focused on digital transformation could prioritize SME 

participation to ensure inclusivity. 

5.4.2. Technology Design:  

AI developers must create solutions that cater to SMEs' unique needs. These 

solutions should be affordable, easy to deploy, and scalable. For instance, modular AI 

platforms that allow businesses to start with basic features and expand functionality as 

needed provide an accessible entry point for smaller enterprises. 

5.4.3. Training Initiatives:  

Partnerships between SMEs, training providers, and government organizations can 

address the skill gap. Affordable or subsidized training programs tailored to SME 

employees can build internal expertise, reducing dependency on external consultants. 

Such initiatives should focus on practical, hands-on learning to maximize employee 

engagement and effectiveness. 
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5.4.4. Collaborative Ecosystems:  

Encouraging partnerships between SMEs and AI developers can create a 

collaborative environment for knowledge sharing and innovation. These partnerships 

can help SMEs access customized solutions and support networks, ensuring that they 

have the resources needed for successful AI adoption. 

 

5.5. Future Research Directions 

As AI adoption among SMEs continues to grow, further research is essential to deepen 

understanding and address emerging gaps. This section outlines potential areas for future 

exploration, focusing on the long-term impact of AI on business performance, the 

development of industry-specific solutions, and AI's role in fostering innovation. Additionally, 

studying AI adoption in underserved regions and examining its integration within broader 

digital ecosystems can provide valuable insights into creating more inclusive and effective 

strategies. These research directions aim to ensure that AI continues to evolve as a 

transformative tool for SMEs across diverse contexts. 

5.5.1. Long-Term Impact Studies:  

Future research should track AI adoption over extended periods to assess its long-

term effects on SME performance, customer retention, and market growth. Such 

studies would provide valuable insights into the sustainability of AI's benefits. 

5.5.2. Sector-Specific Solutions:  

Different industries have unique operational needs, and future research should 

focus on developing and testing AI tools tailored to specific sectors. For example, AI 

solutions for manufacturing might focus on automation, while tools for retail could 

emphasize personalized customer experiences. 

5.5.3. AI and Innovation:  

Investigating how AI drives innovation within SMEs could uncover new 

opportunities for growth and differentiation. For instance, studies could explore how 

AI enables SMEs to develop new products or services, optimize supply chains, or 

enter new markets. 

5.5.4. Geographic Inclusion: 

Research should prioritize understanding AI adoption in underserved regions or 

developing economies. By exploring barriers such as limited infrastructure and 

cultural perceptions of technology, future studies can identify strategies to make AI 

more accessible globally. 
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5.5.5. Digital Transformation Ecosystems:  

Exploring the integration of AI with other digital tools, such as cloud computing 

and IoT, can provide a comprehensive view of how SMEs can leverage interconnected 

technologies for holistic transformation. Research in this area would highlight best 

practices for creating seamless digital ecosystems. 
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7.1. Questionnaire 

Dear Participant, 

We are conducting a survey to evaluate the factors influencing the adoption and effectiveness 

of intelligent technologies among SMEs. Your input will provide valuable data to help 

understand how financial models, usability, customization, and competitive advantage affect 

technology adoption and business performance. Please note that all responses will remain 

confidential and will be used solely for research purposes. Please rate each statement based on 

your experience with intelligent technology solutions in your business. 

1. What is your age group? 

o 18-24 

o 25-34 

o 35-44 

o 45-54 

o 55+ 

2. What is your gender? 

o Male 

o Female 

o Other / Prefer not to say 

3. What is your highest level of education? 

o High School 

o Associate's Degree 

o Bachelor's Degree 

o Master's Degree 

o Doctorate 

o Other 

4. How many years has your business been in operation? 

o Less than 1 year 

o 1-5 years 

o 6-10 years 

o 11-20 years 

o More than 20 years 

5. How many employees does your business have? 

o 1-10 

o 11-50 

o 51-100 

o 101-250 

o More than 250 

6. What is your role in the organization? 

o Owner / CEO 

o Manager 

o Technical Staff 

o Administrative Staff 

o Other 
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Scale: 

• Strongly Disagree 

• Disagree 

• Neutral 

• Agree 

• Strongly Agree 

 

Section 1: Flexible Financial Models 

1. Affordable pricing structures for intelligent technologies are critical for my business's 

adoption of these solutions. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

2. Access to financing options (e.g., loans or subsidies) has influenced my business's 

decision to invest in intelligent technologies. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

3. Financial support options increase my business’s likelihood of adopting intelligent 

technology. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

4. My business is more inclined to use intelligent technology long-term if flexible 

financial models are available. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

 

Section 2: Usability of Technology 
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1. User-friendly design makes it easier for our team to effectively use intelligent 

technologies. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

2. Minimal setup or configuration requirements positively influence our business's 

adoption of technology solutions. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

3. Comprehensive training resources help our team integrate intelligent technologies 

effectively. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

4. If technology interfaces are intuitive, my business is more likely to incorporate them 

into daily use. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

 

Section 3: Customizability and Scalability of Solutions 

1. Customizing intelligent technologies to fit our unique operational needs is important 

for our adoption decisions. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

2. Scalable solutions that grow with our business increase the value of adopting 

intelligent technologies. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 
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3. Tailoring features to meet our business requirements enhances the practicality of using 

intelligent technology. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

4. Flexible technology that adapts to business growth supports our long-term use and 

satisfaction with intelligent technology solutions. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

 

Section 4: Competitive Advantage through Technology 

1. Intelligent technologies have helped improve our customer service experience. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

2. Using intelligent technology has enhanced our operational efficiency. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

3. Data-driven insights from intelligent technology support better strategic decision-

making in our business. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

4. Intelligent technology provides a competitive advantage, helping us maintain a strong 

market position. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 
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Section 5: Technology Adoption Rate 

1. Financial flexibility and usability significantly influence our business's rate of 

adopting intelligent technologies. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

2. My business adopts intelligent technologies faster when financing and usability factors 

are favorable. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

3. Supportive financial structures expedite our adoption of intelligent technologies. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

4. Usable and affordable intelligent technology solutions increase our adoption rate 

within the business. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

 

Section 6: Effective Usage 

1. Employees in my business consistently use intelligent technology once it is 

implemented. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

2. User-friendly technology interfaces make it easier for our employees to use intelligent 

technology effectively. 

o Strongly Disagree 

o Disagree 

o Neutral 
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o Agree 

o Strongly Agree 

3. Availability of training resources encourages consistent use of intelligent technologies 

among employees. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

4. Intelligent technology is now a regular part of our daily operations. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

 

Section 7: Long-Term Operational Fit 

1. Intelligent technology continues to meet our business needs as they evolve over time. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

2. Scalable technology solutions help sustain our use of intelligent technology as our 

business grows. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

3. Customizable features allow intelligent technology to remain relevant to our changing 

operational requirements. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

4. Intelligent technology aligns well with our long-term business goals. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 
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Section 8: Market Competitiveness 

1. Intelligent technology has strengthened our business’s competitive position in the 

market. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

2. Customer retention has improved since we started using intelligent technologies. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

3. Operational efficiency gains from intelligent technology have positively impacted our 

competitiveness. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

4. Intelligent technology helps us make more effective decisions, enhancing our market 

competitiveness. 

o Strongly Disagree 

o Disagree 

o Neutral 

o Agree 

o Strongly Agree 

 

Thank you for participating in this survey. Your responses are essential for understanding 

the role of intelligent technologies in SME adoption, growth, and competitiveness. If you 

have questions about this survey or would like to receive the study results, please provide 

your email address below. 


