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emerging technology-driven business climate. In this paper, the determinants of DT

Accepted: 14 Feb 2025 amongst Indian SMEs are evaluated through data analysis of a heterogeneous
sample of 242 entrepreneurs. Having adopted an evolutionary frame of mind, the
study has delineated DT as an ever-evolving adaptive process fueled by four drivers,
namely organizational capability, environmental factors, technological potential,
and readiness in finance. The study finds these SMEs at various levels of digital
evolution, from the early adopters utilizing sophisticated digital instruments for
development and innovation to laggard firms being overwhelmed by financial
constraint, skill shortage, and resistance to change. Market competition and
customer pressure are powerful external drivers, whereas leadership willingness,
employee digital skills, and technology availability drive the speed and degree of
digital adoption. The research offers valuable insights for entrepreneurs who are
interested in applying digital solutions to their business models and policymakers
who are interested in designing purpose-driven interventions like financial
incentives, upskilling, and enhanced digital infrastructure to encourage SME
digitalization. By identifying the important enablers and inhibitors, this study
acquires an additional level of insight into the digital transformation landscape in
the SME sector and its long-term growth and resilience implications.
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Introduction

The international business climate is changing rapidly with digitalization, and the SMEs are key drivers of
economic growth. In India, they are responsible for generating about 30% of GDP and employing millions
of people. These take up' digital take-up is variable and influenced by various drivers including the
availability of resources, policy settings, and market conditions. This research explores determinants of DT
among SMEs using an evolutionary approach to comprehend the incremental and adaptive digital adoption
process [1]. Accelerating changes in the digital technologies revolution are transforming global economies,
and the role of them is pivotal to economic development. They contribute to producing nearly 30% of
India's GDP and employing millions of workers [2]. Although they are crucial, digital transformation they
are uneven, with most companies struggling to implement and use digital technologies efficiently. Digital
transformation refers to the process of embracing digital tools, processes, and strategies for improving
operational efficiency, customer engagement, and competitiveness in the market [3]. Whereas the big
companies can afford to adopt digitalization in a smooth manner, they are expected to be subjected to
factors of financial limitation, lack of adequate technical capacity, and insufficient infrastructure [4]. The
velocity of DT among them is therefore not standard and is determined by multiple factors like
organizational capacity, environmental forces, technological innovation, and finance preparedness. This
research examines the DT process in Indian SMEs from an evolutionary approach, viewing digital adoption
as an increment and adaptation process and not a transformation [5]. Examining a sample of 242
entrepreneurs across various industries, the research identifies the determinants that promote or deter DT
among these enterprises. Knowledge of the determinants of these is essential to policymakers, business
leaders, and industry stakeholders interested in encouraging digital take-up in this sector. DT in them goes
beyond sheer everyday efficiency. It brings enterprises into new markets, enhances the quality of customers,
and enriches decision-making processes through the provision of analysis backed by data [6]. Moreover,
COVID-19 deepened the digital transformation thrust owing to remote working, electronic transactions,
and online supply chains remaining key drivers towards sustaining the business resilience [7]. But with
growing awareness of digital tools, there are some enterprise that fail to do so because of limited finances
and a lack of required skills. The current study will bridge the knowledge gap on how Indian SMEs execute
the DT process, the challenges they encounter, and the policy that can facilitate it [8]. The results will prove
to be greatly useful to those entrepreneurs who would like to put digital technologies to effective use, as well
as policymakers interested in establishing an environment conducive to SME digitalization.

2. Literature Review
2.1 Determinants of Digital Transformation

Digital transformation is determined by various determinants that spur its adoption and impact.
Organizational capacities, such as leadership, workforce competencies, digital literacy, and financial
resources, determine organizational preparedness for digital adoption [9]. Environmental stimuli, such as
competition within the market, changing customer demands, and regulatory obligations, compel
organizations to pursue digital transformation in order to facilitate long-term growth [10]. Technological
opportunities, such as access to digital infrastructure, technology cost, and an active innovation climate,
facilitate organizations to successfully implement complex digital solutions [11]. Finally, financial
preparedness, such as access to finance, technology expenditure, and access to finance incentives,
significantly affects an organization's capacity to advance its digital transformation journey [12].

2.1.1. Organizational Capabilities

Organizational abilities are instrumental in defining how much an SME can successfully transform digitally.
Commitment from the leadership is also a factor, with decision-makers needing to focus on digital
operations and proper resource allocation to facilitate the transformation [13]. Visionary leaders will most
likely invest in digital tools and training initiatives that foster overall digital take-up. In addition to this,



319 J INFORM SYSTEMS ENG, 10(22s)

employees' digital skills and digital literacy are a non-negotiable part of digital transformation [14]. The
employees who possess digital skills can make easier transformation and improve operation efficiencies.
Resources also decide significantly the capacity of an SME in applying digital tools [15]. The issue of strict
financial budgets is often faced by SMEs, and they do not spend capital on digital infrastructures, digital
software, or digital tools. The capacity to raise funds through government grants or private means can also
drive the level of digital transformation in an organization [16]. Organizations with adequate organizational
capacities are more likely to embrace digital solutions and use them for competitive advantage.

2.1.2. Environmental Pressures

Drivers of digital change that originate from outside an organization are environmental drivers such as
market competition, customer needs, and regulatory demands. SMEs cannot help but embrace digital
strategies in competitive markets and remain current and grow [17]. Competitors embracing digital
technology in customer interaction, supply chain management, and data analysis force other organizations
to change [18]. Customer expectations have also been transformed with digital technology. Consumers
increasingly want effortless digital engagement, including online payment, mobile, and individualized
services. Those SMEs that do not deliver these will see their customers defect to more digitally perceptive
competitors. Regulatory mandates also push them toward digitalization [19]. Governments globally are
setting policy to induce digital uptake, including tax relief, compliance regulations, and digital
infrastructure, all of which aid advancing in technologically [20]. In India, programs like Digital India and
the program to execute e-governance are forcing SMEs to adopt digital solutions in their operations.
Uncertain regulatory environments and bureaucratic hurdles may also be a hurdle to digital adoption.

2.1.3. Technological Opportunities

The presence of technological opportunities has a significant impact on the extent of digital transformation
in SMEs. Presence of digital infrastructure such as high-speed internet, cloud computing, and cybersecurity
solutions allows companies to leverage technology. In most of India, particularly rural India, poor digital
infrastructure is a major issue in DT [21]. Affordability of technology also decides the pace at which they
can implement digital tools in their operations. While big companies can afford to invest in newer
technology, SMEs are forced to use lower-cost alternatives [22]. Cloud computing and subscription
software models have offered a way for them to access digital tools without having to make capital
expenditures [23]. The innovation ecosystem, through partnerships with startups, incubators, and
government-funded digital centers, offers the opportunity for SMEs to test and implement digital
technologies. Digital skills training accessibility, R&D assistance, and financing of innovation can all help
advance SME digitalization.

2.1.4. Financial Readiness

Financial preparedness is one of the strongest drivers of digital transformation. Access to finance for digital
adoption is critical in influencing whether an SME can enable digital adoption of new technology [24].
Financed-ready enterprise are able to implement automation, artificial intelligence, and data analytics
solutions and have a competitive advantage in the marketplace [25]. Investment in technology is generally
limited by lack of access to cheap credit or venture capital. Conventional financial institutions can be
hesitant to finance digital transformation projects because of perceived risk [26]. Government-backed
financial programs and online loans are, however, becoming more viable options for them to invest in digital
solutions [28]. Financial incentives offered by policymakers like tax relief and subsidies to promote digital
uptake lead SMEs to hasten the digitalization exercise. Awareness and accessibility, however, are issues that
policymakers must bridge.



J INFORM SYSTEMS ENG, 10(22s)

320
Table 1: Determinants of Digital Transformation
Determinant Description
Organizational Leadership, employee skills, digital literacy, and financial resources impact
Capabilities digital adoption [29].
Environmental Market competition, customer expectations, and regulatory requirements drive
Pressures DT [30].
Technological Access to digital infrastructure, affordability of technology, and the innovation
Opportunities ecosystem play a crucial role [31].
Financial Readiness Availability of funding, investment in technology, and access to financial
incentives significantly influence DT progress [32].

3. Research Methodology
3.1.Research Design

The research used a mixed-methods approach, integrating quantitative 242 SME entrepreneur
questionnaires with qualitative industry-specific manufacturing, retail, and service industry interviews.
Surveys yielded statistical information on key DT determinants, while interviews yielded richer context for
challenges, incentives, and industry-specific variation. This enabled balanced analysis between quantifiable
patterns and actual narrative, yielding higher reliability of results for policymakers and entrepreneurs who
wish to drive SME digital take-up.

Table 2: Demographics of Managers

Characteristic Frequency | Percentage
Age 30-45 years 140 58%
Age above 45 years 68 28%
Postgraduate degree 158 65%
Over a decade of managerial experience | 170 70%

The sample is predominantly composed of experienced managers with postgraduate degrees, indicating a
relatively high level of educational background and professional expertise, which may influence digital
adoption.

4. Data Analysis and Interpretation
Quantitative data was analyzed using SPSS to identify patterns and correlations.
4.1.Descriptive statistics of mean, standard deviation.

Table 3: Descriptive Statistics

Variable Mean | Standard | Min | Max
Deviation
Digital Adoption 3.45 0.87 1.0 5.0
Organizational Capabilities 3.78 0.91 1.2 | 5.0
Environmental Pressures 3.60 0.85 1.1 5.0
Technological Opportunities 3.90 0.82 1.5 5.0
Financial Readiness 3.55 0.89 1.0 5.0
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The descriptive statistics pinpoint information on the major drivers of digital adoption among Indian SME:s.
The digital adoption score (mean = 3.45, SD = 0.87) indicates that, in general, the SMEs are in the middle
stage of being digitally transformed, with other businesses at the lower levels (Min = 1.0) and others at full
digitalization (Max = 5.0). Of the drivers of digital uptake, opportunities presented by technology (Mean =
3.90, SD = 0.82) ranked highest on average, i.e., technology and digital infrastructure are available in
general to SMEs as an aggregate, albeit with some between-firm variance. Organisational capabilities
(Mean = 3.78, SD = 0.91) also ranked high, implying leadership competences, personnel skills, and digital
literacy all have a bearing on digital take-up. Environmental pressures (Mean = 3.60, SD = 0.85) indicate
that market competition and customer demands moderately influence SMEs to transform digitally.
Financial readiness (Mean = 3.55, SD = 0.89) is a point lower than the rest, indicating financial issues as a
problem with most SMEs. Range (Min = 1.0, Max = 5.0) shows the range of readiness financially, with some
firms having trouble investing in digital technology while others are adequately funded. In general, while
SMEs are aware of the significance of digitalization and are exposed to technological opportunities,
financial constraints and differences in organizational capacity determine the pace and degree of digital
adoption. Policymakers need to address financial support mechanisms and capacity building in a bid to
facilitate a more inclusive digital transformation within the sector.

4.2. Confirmatory Factor Analysis (CFA) Results
Table 4: Confirmatory Factor Analysis

Factor Standardized Loadings | AVE | CR
Organizational Capabilities | 0.72 - 0.85 0.65 | 0.89
Environmental Pressures 0.68 - 0.83 0.62 | 0.87
Technological Opportunities | 0.70 - 0.84 0.64 | 0.88
Financial Readiness 0.73-0.86 0.66 | 0.90

CFA validates the validity and reliability of all four digital adoption determinants. Standard loadings (0.68
- 0.86) exceed the 0.60 criterion, showing excellent factor contribution. AVE (0.62 - 0.66) values exceed
the 0.50 criterion, showing excellent convergent validity, and CR values (0.87 - 0.90) validate high internal
consistency. Financial Readiness (CR = 0.90, AVE = 0.66) emerges as the best predictor, and Technological
Opportunities and Organizational Capabilities are next. Financial and organizational readiness,
technological availability, and pressures from the market are the most prominent drivers of SME digital
transformation as per the model.

4.3.Regression Analysis: It highlights the relative influence of each determinant on digital adoption.
Table 5: Regression Analysis

Predictor Variable Beta t-value | p-value
Coefficient
®
Organizational Capabilities 0.42 5.68 <0.001
Environmental Pressures 0.35 4.52 <0.01
Technological Opportunities 0.31 4.10 <0.01
Financial Readiness 0.48 6.75 <0.001
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Regression analysis shows that Financial Readiness (f = 0.48, t = 6.75, p < 0.001) is the best predictor of
digital adoption for SMEs, underlining the core role of financial capabilities in supporting digital
transformation. Organizational Capabilities (f = 0.42, t = 5.68, p < 0.001) also have a very significant
impact on digital adoption, highlighting the critical role of leadership, employee capabilities, and digital
expertise. Environmental Pressures (f = 0.35, t = 4.52, p < 0.01) and Technological Opportunities (§ = 0.31,
t = 4.10, p < 0.01) also affect digital transformation, suggesting competitive market pressures, customer
pressure, and digital infrastructure availability drive adoption but less than financial and organizational
preparedness. The findings indicate that organizationally and financially more competent SMEs are more
likely to embrace digital technologies, and technology availability and external market pressures also have
supporting roles. Policymakers need to give top priority to financial assistance, human capital development,
and infrastructure development to promote SME digitalization.

4.4.Structural Equation Modeling (SEM) Output
Table 6: SEM Results

Model Fit Indices | Value
x2/df 2.1
CFI 0.92
TLI 0.01
RMSEA 0.05

Model fit indices reveal that there is good fit which infers the provided framework significantly describes
SME digital transformation. The ratio of x2/df (2.1) is below the desirable ratio (<3.0), whereas CFI (0.92)
and TLI (0.91) are above 0.90, which indicates good model performance. RMSEA (0.05) further reflects
minimal error, validating the model's reliability. These outcomes affirm the framework, implying suitability
in analyzing the determinants of digital adoption by SMEs.

4.5. Path Coefficients
Table 6: Path Coefficients
Variable Standardized Beta () | Significance (p-value)
Financial Readiness — DT 0.48 p < 0.001
Organizational Capabilities — DT | 0.42 p < 0.001
Environmental Pressures — DT 0.35 p <0.01
Technological Opportunities — DT | 0.31 p < 0.01

There is evidence to affirm that Financial Readiness ( = 0.48, p < 0.001) is the most powerful driver
prompting digital transformation (DT) of SMEs, parroting financial considerations in going digital.
Organizational Capabilities (f = 0.42, p < 0.001) are also influential in driving digital transformation of
them and centering on leadership, employee capability, and digital skills as enabling cores. Environmental
Pressures (f = 0.35, p < 0.01) and Technological Opportunities (f = 0.31, p < 0.01) also make DT, since
market competition pressures, customer requirements, and technological availability enable adoption but
are comparatively less significant than finance and organizational readiness. These results highlight the
demand for finance provision, leadership capability development, and improved digital infrastructure to
enhance SME digitalization. Thus Financial readiness has the strongest impact on DT, followed by
organizational capabilities, emphasizing the need for financial support and internal readiness for DT
adoption.
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5. Results and Discussion

The research segregated SMEs into three digital adoption phases: Early Adopters (20%), completely
utilizing digital platforms for competitiveness and innovation; Transitioning SMEs (50%), partially
digitalized but restricted by infrastructural, skill, or financial limitations; and Lagging SMEs (30%), with
weak digital presence due to resource limitations and resistance. Organizational capacity and financial
preparedness were the most reliable predictors of successful digital transformation, with companies
possessing superior financial availability and leadership support enjoying greater uptake. Market rivalry
and customer pressure also initiated digitalization, though uneven regulatory support created differences
in sectors. Government programs such as Digital India also spurred adoption, yet infrastructure needs,
especially among rural communities, remained a notable impediment. They require concerted policy
intervention in terms of funds, skill improvement, and easier access to cyber infrastructure to convert the
digital conversion process into a comprehensive and high-growth one.

6. Policy and Practical Implications

Companies have to invest in digital competencies with a strong push to improve business processes and
competitiveness through cost-cutting technologies. Governments need to emphasize the creation of digital
infrastructure, imposition of monetary incentives, and initiating awareness programs to stimulate the
utilization of digital technologies in them. Industry associations can be of tremendous assistance by creating
platforms for knowledge exchange and conducting training sessions that equip them with core digital
competencies. Banks, for their part, need to come up with SME-friendly banking products to facilitate
digital investments, so that small business can acquire the funds necessary to improve their technology and
infrastructure. It will help them to introduce a seamless transition towards digital transformation because
of their joint strategy, which will in turn lead to economic growth and resilience in the SME economy.

7. Conclusion

Digital transformation of SMEs is an organizational, environmental, technological, and financial driver-
induced evolutionary process. Although there are signs of progress, there are still issues related to financial
access, infrastructure, and policy compliance. There needs to be a push by entrepreneurs, policymakers,
financial institutions, and industry players for sustainable digital development. Digital transformation is an
imperative force driving Indian SME competitiveness and sustainability but its adoption is uneven because
of differences in organizational capacity, push from the environment, technological and finance readiness.
While there are leader enterprise in adopting the digital, too many are falling behind because of
infrastructural constraints, finance constraint, and digital skills levels are low. This research emphasizes
the need for strategic interventions in terms of skill upgradation, funding support, and regulatory policies
to drive digital adoption across the SME value chain. The entrepreneurs need to understand the long-term
advantage of digitalization and invest proactively in technology improvements and digital competence.
Policymakers need to ensure digital infrastructure development, provide financial support, and initiate
focused awareness campaigns to address the digital divide. Industry associations are best suited to drive
knowledge-sharing portals and conduct training programs, and financial institutions need to provide SME-
friendly financial products to guarantee access to funds needed. All these stakeholders coming together will
play a pivotal role in driving an inclusive end-to-end digital transformation that leads to economic
innovation and resilience for the SME sector.
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