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ABSTRACT 

 

Cloud computing has emerged as a transformative technological paradigm enabling small and medium enterprises 

(SMEs) to enhance operational efficiency, scalability, and innovation capacity. However, despite its potential, the 

adoption and integration of cloud computing among SMEs remain uneven, particularly in developing regions such 

as Pakistan. This study develops and empirically validates a Structural Equation Modeling (SEM)-based framework 

to evaluate the determinants influencing cloud computing integration in SMEs in Multan, Pakistan. Grounded in 

established theoretical models such as the Technology Acceptance Model (TAM), Theory of Planned Behavior 

(TPB), and Value-Belief-Norm (VBN) theory, the study examines key constructs including perceived usefulness, 

perceived ease of use, organizational readiness, environmental pressure, and behavioral intention. Data collected 

from SME managers and IT decision-makers were analyzed using Partial Least Squares Structural Equation 

Modeling (PLS-SEM). The findings indicate that perceived usefulness, organizational capability, and external 

environmental factors significantly influence adoption intention, while perceived ease of use indirectly affects 

integration through behavioral intention. The study contributes a validated empirical framework tailored to 

developing economies and offers practical insights for policymakers and SME stakeholders to enhance digital 

transformation initiatives. 
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INTRODUCTION 

Cloud computing represents a paradigm shift in 

information technology infrastructure, allowing 

organizations to access scalable computing resources 

without substantial capital investment. For SMEs, which 

typically operate under resource constraints, cloud 

computing provides a cost-effective mechanism to 

improve productivity and competitiveness. Despite these 

advantages, the adoption rate among SMEs in developing 

regions remains suboptimal due to a combination of 

technological, organizational, and environmental 

barriers. 

The central problem addressed in this study is the lack of 

a comprehensive empirical framework that captures the 

multifaceted determinants influencing cloud computing 

integration in SMEs within emerging economies. In 

regions such as Multan, Pakistan, SMEs form a 

significant portion of the economic structure, yet their 

technological advancement is hindered by infrastructural 

limitations, limited technical expertise, and uncertainty 

regarding technological benefits. 

This research is relevant as it bridges the gap between 

theoretical models of technology adoption and their 

practical application in SME contexts. While prior 

studies have explored cloud adoption determinants, they 

often lack contextual specificity or empirical validation 

using advanced analytical techniques such as SEM. The 

study aims to address this limitation by developing a 

robust analytical framework. 
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The primary objectives of this research are to identify key 

determinants influencing cloud computing integration, to 

construct an SEM-based model capturing the 

relationships among these determinants, and to 

empirically validate the model using data from SMEs in 

Multan. The scope of the study is confined to SMEs 

operating across various sectors, ensuring a 

comprehensive understanding of cross-industry 

dynamics. 

The significance of this research lies in its potential to 

inform strategic decision-making among SME managers, 

guide policymakers in designing supportive frameworks, 

and contribute to the academic discourse on technology 

adoption in developing economies. 

Literature Review 

The adoption of cloud computing technologies has been 

widely studied through various theoretical lenses, 

primarily focusing on behavioral intention and 

organizational readiness. The Technology Acceptance 

Model (TAM), introduced by Davis (1989), emphasizes 

perceived usefulness and perceived ease of use as 

primary determinants of technology adoption. These 

constructs have been consistently validated across 

different technological contexts, including cloud 

computing. 

Similarly, the Theory of Planned Behavior (TPB) extends 

the understanding of behavioral intention by 

incorporating subjective norms and perceived behavioral 

control (Ajzen, 1991). Fishbein and Ajzen (1977) further 

established the relationship between beliefs, attitudes, 

and behavioral intentions, providing a foundational 

framework for analyzing technology adoption behavior. 

In the context of SMEs, organizational factors such as 

managerial support, resource availability, and 

technological readiness play a critical role. Awan and 

Hashmi (2014) highlighted that SMEs in Multan exhibit 

limited adoption of advanced marketing technologies due 

to structural and financial constraints. This underscores 

the importance of organizational readiness in technology 

integration. 

Hassan et al. (2022) provided a comprehensive analysis 

of determinants influencing cloud computing adoption, 

identifying factors such as technological compatibility, 

cost considerations, and security concerns. Their findings 

emphasize that adoption decisions are influenced by a 

combination of internal and external factors. This study 

builds upon their framework by incorporating additional 

constructs and applying SEM for empirical validation. 

Further, Khayer et al. (2021) examined cloud adoption in 

developing countries, revealing that environmental 

pressures, such as competition and regulatory 

requirements, significantly influence adoption decisions. 

Similarly, Premkumar and Roberts (1999) highlighted 

that external environmental factors are critical in driving 

technological adoption in rural businesses. 

The methodological approach of using PLS-SEM has 

been widely endorsed for analyzing complex 

relationships among latent variables. Hair et al. (2019) 

emphasized that PLS-SEM is particularly suitable for 

exploratory research and theory development. Hair Jr et 

al. (2021) further elaborated on its applicability in 

modeling multidimensional constructs in social sciences. 

Despite the extensive body of literature, several research 

gaps remain. First, there is limited empirical evidence 

specific to SMEs in Pakistan, particularly in secondary 

cities such as Multan. Second, existing studies often 

focus on individual determinants rather than integrating 

them into a comprehensive framework. Third, there is a 

lack of studies employing advanced analytical techniques 

such as SEM to validate theoretical models in this 

context. 

This study addresses these gaps by synthesizing existing 

theories and empirically testing an integrated framework 

using SEM, thereby contributing to both theoretical and 

practical knowledge. 

Methodology 

This study adopts a quantitative research design to 

develop and validate an empirical framework for 

evaluating determinants of cloud computing integration 

in SMEs. The methodology is grounded in Structural 

Equation Modeling (SEM), specifically Partial Least 

Squares SEM (PLS-SEM), due to its suitability for 

exploratory and predictive modeling in complex systems. 

Research Framework Development 

The conceptual framework is constructed by integrating 

constructs from TAM, TPB, and organizational theory. 

The key variables include perceived usefulness, 

perceived ease of use, behavioral intention, 

organizational readiness, and environmental pressure. 

These constructs are hypothesized to influence cloud 

computing integration either directly or indirectly. 

Perceived usefulness is defined as the degree to which 

SMEs believe that cloud computing enhances their 

operational performance. Perceived ease of use refers to 

the extent to which the technology is considered user-

friendly. Behavioral intention represents the willingness 

of SMEs to adopt cloud computing. Organizational 

readiness encompasses financial resources, technological 

infrastructure, and managerial support. Environmental 

pressure includes competitive intensity and regulatory 

influence. 

The framework hypothesizes that perceived usefulness 
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and ease of use positively influence behavioral intention, 

which in turn affects cloud integration. Organizational 

readiness and environmental pressure are expected to 

have both direct and indirect effects on adoption. 

Data Collection 

Data were collected through structured questionnaires 

distributed to SME owners, managers, and IT 

professionals in Multan. The sampling strategy employed 

a purposive approach to ensure respondents had 

sufficient knowledge of technological decision-making 

processes. The questionnaire was designed based on 

validated scales from previous studies, ensuring 

reliability and validity. 

Measurement Model 

Each construct was measured using multiple indicators 

on a Likert scale. The reliability of the constructs was 

assessed using Cronbach’s alpha and composite 

reliability, while convergent validity was evaluated 

through average variance extracted (AVE). Discriminant 

validity was established using the Fornell-Larcker 

criterion. 

Structural Model Analysis 

PLS-SEM was used to test the hypothesized relationships 

among constructs. Path coefficients, t-values, and 

significance levels were calculated to determine the 

strength and significance of relationships. The model’s 

predictive power was assessed using R² values. 

Analytical Justification 

The use of PLS-SEM is justified due to its ability to 

handle complex models with multiple constructs and its 

robustness in small sample sizes. As highlighted by Hair 

et al. (2019), PLS-SEM is particularly effective in 

exploratory research where theoretical frameworks are 

being extended. 

Ethical Considerations 

Confidentiality and anonymity of respondents were 

maintained throughout the study. Participation was 

voluntary, and informed consent was obtained from all 

participants. 

Results / Findings 

To deepen the empirical insights, additional statistical 

examination of the structural model reveals nuanced 

relationships among the determinants of cloud computing 

integration. The path analysis indicates that perceived 

usefulness (PU) exhibits the highest standardized 

coefficient, confirming its dominant role in shaping 

behavioral intention. This finding suggests that SMEs in 

Multan prioritize performance-related benefits such as 

cost efficiency, scalability, and improved operational 

agility when evaluating cloud technologies. This aligns 

with the conclusions of (Hassan et al., 2022), who 

identified perceived performance gains as a critical driver 

of adoption decisions. 

Further analysis shows that organizational readiness 

(OR) not only directly influences cloud integration but 

also moderates the relationship between behavioral 

intention and actual adoption. SMEs with higher levels of 

technical infrastructure and managerial support 

demonstrate stronger translation of intention into actual 

implementation. This indicates that intention alone is 

insufficient without supportive organizational 

conditions. 

The indirect effect of perceived ease of use (PEOU) 

becomes more pronounced when mediated through 

perceived usefulness and behavioral intention. This 

suggests that SMEs may initially perceive usability as a 

secondary factor, but its importance increases as 

familiarity with technology grows. This layered effect 

reflects the evolving nature of technology adoption, 

where ease of use enhances perceived value over time. 

Environmental pressure (EP) exhibits a statistically 

significant but comparatively lower impact. Competitive 

forces, industry trends, and regulatory expectations 

encourage adoption; however, their influence is 

contingent upon internal organizational capacity. SMEs 

operating in highly competitive sectors show stronger 

responsiveness to environmental stimuli, indicating 

sectoral variation in adoption behavior. 

Additionally, the model identifies behavioral intention 

(BI) as a strong mediator between all independent 

variables and cloud computing integration. This 

reinforces the theoretical foundation of TPB and TAM, 

where intention serves as the immediate precursor to 

behavior. The mediation analysis confirms that both 

technological and organizational factors converge 

through intention before influencing adoption outcomes. 

Model fit indicators, including R² and predictive 

relevance (Q²), demonstrate robust explanatory power, 

indicating that the proposed framework effectively 

captures the variance in cloud computing integration 

among SMEs. These results validate the applicability of 

SEM in modeling complex adoption behaviors in 

developing economies. 

Additional Observed Patterns 

A subgroup analysis based on firm size reveals that 

medium-sized enterprises exhibit higher adoption 

readiness compared to smaller firms. This disparity is 

attributed to greater resource availability and more 

structured decision-making processes. Smaller 

enterprises, while recognizing the benefits of cloud 
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computing, often face financial and knowledge barriers 

that limit adoption. 

Sector-wise analysis indicates that service-oriented 

SMEs demonstrate higher adoption rates than 

manufacturing firms. This trend can be explained by the 

lower infrastructural dependency and higher digital 

orientation of service businesses. These findings are 

consistent with prior research emphasizing sectoral 

differences in technology adoption patterns (Hassan et 

al., 2022). 

Key Empirical Insights 

The extended findings reinforce that cloud computing 

integration is not driven by a single factor but emerges 

from the interaction of multiple determinants. 

Technological perceptions, organizational capabilities, 

and environmental influences collectively shape adoption 

behavior. However, the relative importance of these 

factors varies depending on contextual conditions such as 

firm size and industry type. 

The empirical evidence also highlights that while 

awareness of cloud computing is relatively high among 

SMEs, actual implementation is constrained by structural 

and strategic limitations. This gap between awareness 

and adoption represents a critical area for policy 

intervention and organizational development. 

Discussion 

The findings reinforce the theoretical propositions of 

TAM and TPB, confirming that perceived usefulness and 

behavioral intention are central to technology adoption. 

The strong influence of organizational readiness 

underscores the need for SMEs to invest in internal 

capabilities, including skilled personnel and 

infrastructure. 

The moderate role of environmental pressure suggests 

that while external factors are influential, internal 

organizational dynamics play a more निर्णant role. This 

finding partially contrasts with Khayer et al. (2021), who 

emphasized environmental factors as primary drivers, 

indicating contextual differences between regions. 

The indirect effect of perceived ease of use highlights that 

usability is a facilitating condition rather than a primary 

driver. This aligns with Davis (1989), who posited that 

ease of use enhances perceived usefulness. 

From a practical perspective, SMEs should focus on 

demonstrating the tangible benefits of cloud computing 

and strengthening internal readiness. Policymakers 

should create supportive ecosystems, including training 

programs and financial incentives, to facilitate adoption. 

However, the study has limitations, including its focus on 

a single geographic region and reliance on self-reported 

data. Future research should consider longitudinal studies 

and comparative analyses across different regions. 

Conclusion 

This study develops and validates an SEM-based 

empirical framework to evaluate determinants of cloud 

computing integration in SMEs in Multan, Pakistan. The 

findings highlight the critical role of perceived 

usefulness, organizational readiness, and behavioral 

intention in driving adoption. 

The research contributes to the academic literature by 

integrating multiple theoretical perspectives and 

providing empirical validation in a developing country 

context. Practically, it offers actionable insights for 

SMEs and policymakers to enhance digital 

transformation. 

Future research should expand the framework to include 

additional variables such as security concerns and 

explore its applicability in different cultural and 

economic settings. 
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