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Abstract

The need for Digital Transformation (DT) is growing in importance to the survival and
competitiveness of SMEs in optimizing their internal processes and addressing the ever-changing
market conditions. Nevertheless, DT implementation can be impeded by certain obstacles like lack
of financing, technology-based problems, and organizational challenges. The present research aims
at studying the benefits of digital transformation and the challenges that arise when implementing
DT in SMEs in order to make some practical recommendations on how best to implement DT
regardless of all the challenges. Quantitative and qualitative research methodologies were applied
in the study. Structured questionnaires were employed to gather information from 250 SMEs based
in Kerala, India, while semi-structured interviews were administered to the organization managers.
Significant results indicate an inverse relationship between financial challenges and adoption
(r=-0.62, p <0.01) and opportunities (r =-0.48, p <0.01), whereas the relationship between adoption
and opportunities is direct (r = 0.68, p < 0.01). From the structural equation modeling analysis, it
becomes clear that adoption serves as a mediator of the relationship between challenges and
opportunities, where 3 values = -0.62, 0.68, and -0.48 (all p < 0.01). This research provides a holistic
theoretical framework which connects challenges, adoption, and opportunities, adding to the
current literature on DT in the context of SMEs where no other model exists thus far.

Keywords: Digital Transformation; SMEs; Technology Adoption; Challenges; Opportunities;
Structural Equation Modeling.

I. INTRODUCTION

The phenomenon of digital transformation (DT) has come to be regarded as an absolute
necessity that SMEs need to adopt to ensure their competitiveness and growth in the present-day
dynamically changing business environment (Omowole et al., 2024). With the help of modern
digital technologies, such as cloud computing, big data, process automation, and artificial
intelligence, SMEs can make their operations more efficient and responsive to any market
changes and provide customers with a better experience (Yusuf et al., 2024). While SMEs cannot
afford the costs that companies with greater budgets have to face during digitalization, the
adoption of digital technologies is the only way for them to survive amid digital transformations
(Garzoni et al., 2020). Nevertheless, implementing DT proves to be quite difficult due to several
challenges faced by SMEs (Hendrawan et al., 2024).
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Though a number of studies have explored DT within major corporations, fewer studies have
analyzed the phenomenon within SMEs, especially emerging market SMEs where such
limitations are even more evident (Bhuiyan et al., 2024). Literature generally centers its analysis
of DT within SMEs on the problems faced by the organizations in adopting digital technologies
or benefits obtained after their adoption (Omrani et al., 2022). There is hardly any study that has
analyzed both aspects within a single comprehensive framework. It is imperative that the SMEs
understand how to maximize their benefits from the technology while minimizing the risks
involved (Cannas, 2023).

This research paper tries to fill the void by exploring the issues that arise from using DTs
within SMEs. In this way, the paper will be able to understand the current level of digital
adoption, identify key obstacles, evaluate benefits obtained from successful digital
transformation, and provide useful advice to SME managers.

The structure of the paper is presented in the following way: section 2 provides a critical
review of research related to digital transformation in SMEs at the global level. The next sections,
i.e., section 3 include the conceptual framework on challenges, adoption, and opportunities in
digital transformation in SMEs, together with methodology, data gathering, and data analysis
strategy. Section 4 describes and analyzes descriptive and inferential results supported by
relevant tables and charts. Section 5 provides discussions of the results in connection with the
relevant literature and contexts.

II. LITERATURE REVIEW

The adoption of digital transformation has been seen to positively contribute towards
efficiency, customer engagement, and innovation within SMEs (Pelletier & Cloutier, 2019;
Brunetti et al., 2020). The use of digital methods increases a business’s speed in making decisions
as well as its flexibility when reacting to changes in the market and managing its resources.
Digitalization allows SMEs to increase their competitiveness against large corporations because
technology enables them to operate on a larger scale (Melo et al., 2023). Also, through the use of
digital platforms, SMEs can be able to track their performance and make informed decisions
based on the collected information (Ulas, 2019). Collaboration among different departments is
enhanced through the adoption of technologies since there will be increased cooperation within
the firm.

However, despite all these advantages of digital transformation, there are certain factors that
may hinder SMEs in the implementation process (Simberova et al., 2022). High costs, a lack of
qualified personnel, resistance to change, and inadequate technological infrastructure are some
of the major problems that SMEs encounter while implementing digital transformation (Li et al.,
2018; Lutfi et al., 2022). Inadequate implementation will result in the failure to enjoy any of the
possible benefits of digital transformation (Zhang et al., 2022). Prioritizing operations over digital
strategy is another problem faced by SMEs, which leads to an inadequate emphasis on
digitalization and a lack of proper digital culture among employees (Teng et al., 2022; Andrade,
2024). Finally, lack of access to any form of external help in the implementation process increases
the risks involved.
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A successful digital transformation offers several avenues for growth for SMEs (Ta & Lin,
2023). Through the use of analytics, automation, and digital technologies, SMEs are able to
streamline their internal operations, improve the experience of their customers, and expand to
new markets (Ghobakhloo & Iranmanesh, 2021). In addition, digital technologies aid in the
development of innovations and help firms become better positioned in the market. They are also
helpful in enabling SMEs to make better decisions (Leso et al., 2023; Sajna & Dharmaraj, 2024).
Moreover, with the help of technology, firms can expand their operations using e-commerce and
other forms of digital business. This means that they will not be limited geographically to conduct
business. Lastly, through CRM and other technologies, firms can create stronger relationships
with their clients.

While there is plenty of literature addressing either the problems or the gains associated with
digital transformation, very little research addresses both angles in tandem. Little is known about
the interplay between issues and opportunities in SMEs, especially in different economic
environments and cultures. This indicates that more research needs to be done on the effects of
adoption problems and opportunities simultaneously in SMEs.

III. CONCEPTUAL FRAMEWORK & METHODOLOGY
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Figure 1: Conceptual Framework for Digital Transformation in SMEs

The relationship between challenges, adoption of digital transformation, opportunities and

SME performance can be depicted using the conceptual framework presented in figure 1. Some
of the challenges faced by SMEs include financial limitations, technology challenges and
organizational issues. These are captured within the first square in figure 1. Digital
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Transformation adoption on the other hand is depicted in the second square of figure 1 and
includes issues such as adoption readiness, process integration, evidence-based decision making
and change management. Opportunities generated from digital transformation adoption include
process improvements, customer engagement and market entry. The upper portion of the figure
above depicts enhanced performance through factors like efficiency, innovation, competitiveness,
and development of the firm.

3.1 Research Design

Quantitative and qualitative approaches have been incorporated in the research methodology
in order to provide thorough collection of data. Structured surveys would help in obtaining
information on the perceptions held about the problem, readiness for adoption, and benefits
linked with the digitalization initiative. Interviews would help gain insight into the practical
aspects involved in digitalization. Through this kind of methodological approach, it becomes
possible not only to look at statistics and trends, but also into real-life problems faced by SMEs in
their digitalization efforts.

3.2 Sample

Sampling of the study was conducted among the SMEs dispersed across different
geographical locations in the state of Kerala in India. The sampling involved the participation of
varied kinds of companies from different industries such as manufacturing, IT services, retail,
and hospitality industry. Apart from this, the study also included various organizations in terms
of size and maturity of adoption of digital technology. There were altogether 250 SMEs which
participated in the research, providing a wide sample range. The respondents consisted of
business owners/managers involved in the process of digitalization of organizations.

3.3 Data Collection

To be able to get the necessary information, structured questionnaires comprising Likert scale
questions were employed to measure the challenges, readiness for adoption, and the
opportunities that have been created as a result of digital transformation. In addition,
semi-structured interviews were conducted with the selected respondents in order to gather in-
depth insights about the adoption process.

3.4 Analysis Techniques

The quantitative data was subjected to a statistical analysis involving the use of correlation
and regression analyses to investigate the relationship between the challenges, opportunities, and
adoption. Structural Equation Modeling (SEM) was used to validate the proposed model and
determine the significance and magnitude of the relationship between the different variables.
Thematic analysis of qualitative data from interviews provided additional findings that will help
support the quantitative findings.

3.5 Validation

In order to determine the reliability and validity of the survey instruments, pilot testing was
done before implementing them fully. Internal consistency was evaluated using Cronbach’s
alpha to ensure that the surveys were measuring what they were supposed to measure. The
construct validity was also tested using confirmatory factor analysis in order to make sure that
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the theoretical constructs were measured correctly by the instruments. This improves the
credibility of the findings from both qualitative and quantitative analysis.

IV. RESULTS
4.1 Descriptive Statistics

The survey was conducted among 250 small to medium enterprises (SMEs) located in the state
of Kerala, India. The organizations were from industries like manufacturing, information
technology services, retail, and hospitality industry. They had different sizes, from those SMEs
having less than 10 employees to medium-sized organizations with up to 200 employees. Their
technology adoption varied from having basic technologies, such as accounting software, to
advanced technologies like cloud computing, automation, and analytics tools. The challenges
identified through the Likert scale assessment were mostly related to financial limitations, poor
IT infrastructure, and the reluctance to adopt organizational changes.

4.2 Key Findings

The correlations among challenges faced by SMEs and their levels of adoption were highly
significant. First of all, financial constraints were found to correlate negatively with adoption
(r =-0.62, p < 0.01), meaning that an increase in expenses decreases the likelihood of adopting a
technology solution. Similarly, technological challenges like insufficient infrastructure or
problems associated with integration were also found to correlate negatively with adoption
(r=-0.54, p <0.01). On the contrary, the adoption success was positively correlated with the actual
opportunities for SMEs (r = 0.68, p <0.01).

Table 1: Regression Analysis

Path Beta (B) | p-value
Challenges — Adoption -0.62 0.001
Adoption — Opportunities 0.68 0.001
Challenges — Opportunities | -0.48 0.001
Note: p <0.01 indicates statistical significance.

In table 1, one can view the regression coefficients of the structural equation models' path to
understand the relationships” strength and direction. Challenges have negative impacts on both
adoption and opportunities, but adoption has a positive impact on opportunities.
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Figure 2: Heatmap of Correlations between Challenges, Adoption, and Opportunities

This figure 2 illustrates the correlation matrix of the important variables in the study. The
diagonals depict the perfect relationship (1) of each variable to itself. Barriers are inversely
correlated to adoption (-0.62) and opportunities (-0.48), implying that as barriers increase,
adoption and opportunities become lower. There is a positive relationship between adoption
(0.68) and opportunities, which suggests that the more digital technology has been adopted, the
greater opportunities SMEs have in their operations, customers, and marketplaces.
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Figure 3: SEM Path Diagram of Relationships Between Challenges, Adoption, and
Opportunities

In figure 3 represents the findings of the structural equation modeling on the digital
transformation of SMEs. Challenges (money, technology, organization) have a negative influence
on Adoption, while Adoption has a positive influence on Opportunities (process improvement,
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customer interaction, market expansion). There is also another negative path between Challenges
and Opportunities. The coefficients of paths and other indices of model fitting prove the
significance of these relationships (p <0.01).

V. DISCUSSION

As can be seen from the results, there are many difficulties for SMEs concerning finance,
technologies, and HRM, which complicate their digital transformation. Financial constraints,
weak technological infrastructure, and lack of skills create obstacles for quick and effective
adoption. Nevertheless, higher levels of adoption correlate with more efficient activities,
innovation, and flexibility, which confirms the mediating role of adoption in relation to
challenges and opportunities. This relationship is confirmed by the SEM model, which shows that
adoption acts as a mediator between challenges and opportunities.

In the case of SME managers, it would mean concentrating efforts on the investment of digital
infrastructure, personnel training, and change management as a means of overcoming adoption
challenges. In other words, there is need for strategic planning that would consider not only the
avoidance of potential risks but also exploitation of emerging opportunities brought about by
adopting digital technology. Adoption in phases and decision making through analysis will
contribute to better process and customer experience optimization. Such a rationale may serve as
a basis for management decisions on digital technology adoption.

Among the issues brought out in this research, it can be noted that one very important
observation that comes out is that the impact of these challenges and the benefits obtained due to
adoption will be determined by certain factors such as industry type, business size, and
geographical locations. Technological firms could experience different problems as compared to
traditional firms. Also, small firms might experience greater limitations compared to
medium-size firms.

It is recommended that SMEs use digital innovations gradually by implementing these
technologies in high-impact areas first, thereby proving the benefits of such innovations. Training
of employees and developing skills in them will be crucial for addressing human resource issues.
Utilization of external resources through collaboration with technology vendors or industries
could assist in overcoming financial and technological challenges.

VI. CONCLUSION

In this paper, factors relating to the adoption of digital transformation among SMEs were
analyzed. The study's findings suggest that there are several obstacles to be overcome by SMEs
when considering DT adoption. These include, among others, the existence of financial,
technological, and organizational barriers, which affect adoption rates. Financial barriers
negatively correlated with adoption and opportunities (r = -0.62, p < 0.01; r = -0.48, p < 0.01),
whereas adoption was positively related to opportunities (r = 0.68, p <0.01). Using SEM analysis,
it was confirmed that adoption moderates the relationships between challenges and
opportunities with standardized path coefficients of $ = -0.62 (Challenges — Adoption), 3 = 0.68
(Adoption — Opportunities), and (3 =-0.48 (Challenges — Opportunities). All three relationships
were significant at p < 0.01. Theory-wise, this study brings forward a holistic framework that
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connects challenges, adoption, and opportunities within the context of DT research, filling a void
in literature related to small and medium enterprises. The use of such a framework will provide
a more structured way of dealing with barriers and enhancing the advantages associated with
their adoption. Future research could include studies based on adoption over time, as well as the
validity and application of the same framework in other countries and sectors. Studies analyzing

particular technological adoption practices and return on investment (ROI) considerations are

also recommended.

REFERENCES

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

(9]

[10]

Omowole, B. M., Olufemi-Philips, A. Q., Ofadile, O. C., Eyo-Udo, N. L., & Ewim, S. E.
(2024). Barriers and drivers of digital transformation in SMEs: A conceptual analysis.
International Journal of Frontline Research in Multidisciplinary Studies, 5(2), 019-036.
https://doi.org/10.56781/ijsrst.2024.5.2.0037

Yusuf, S. O., Durodola, R. L., Ocran, G., Abubakar, J. E., Echere, A. Z., & Paul-Adeleye, A.
H. (2024). Challenges and opportunities in Al and digital transformation for SMEs: A
cross-continental perspective. World Journal of Advanced Research and Reviews, 23(3),
668-678. https://doi.org/10.30574/wjarr.2024.23.3.2511

Hendrawan, S. A., Chatra, A., Iman, N., Hidayatullah, S., & Suprayitno, D. (2024). Digital
transformation in MSMEs: Challenges and opportunities in technology management.
Jurnal Informasi dan Teknologi, 6(2), 141-149. https://doi.org/10.60083/jidt.v6i2.551
Bhuiyan, M. I, Faraji, M. R., Rashid, M., Bhuyan, M. K., Hossain, R., & Ghose, P. (2024).
Digital transformation in SMEs emerging technological tools and technologies for
enhancing the SME’s strategies and outcomes. Journal of Ecohumanism, 3(4), 211-224.
https://doi.org/10.62754/joe.v3i4.3594

Omrani, N., Rejeb, N., Maalaoui, A., Dabi¢, M., & Kraus, S. (2022). Drivers of digital
transformation in SMEs. IEEE transactions on engineering management, 71, 5030-5043.
https://doi.org/10.1109/tem.2022.3215727

Pelletier, C., & Cloutier, L. M. (2019). Conceptualising digital transformation in SMEs: an
ecosystemic perspective. Journal of small business and enterprise development, 26(6-7),
855-876. https://doi.org/10.1108/jsbed-05-2019-0144

Simberové, 1., Korau$, A., Schiiller, D., Siratiovd, L., Strakova, J., & Vachal, J. (2022).
Threats and opportunities in digital transformation in smes from the perspective of
sustainability: A case study in the Czech Republic. Sustainability, 14(6), 3628.
https://doi.org/10.3390/su14063628

Li L., Su, F., Zhang, W., & Mao, J. Y. (2018). Digital transformation by SME entrepreneurs:
A capability perspective. Information Systems Journal, 28(6), 1129-1157.
https://doi.org/10.1111/isj.12153

Zhang, X, Xu, Y., & Ma, L. (2022). Research on successful factors and influencing
mechanism of the digital transformation in SMEs. Sustainability, 14(5), 2549.
https://doi.org/10.3390/su14052549

Ta, V. A, & Lin, C. Y. (2023). Exploring the determinants of digital transformation
adoption for SMEs in an emerging economy. Sustainability, 15(9), 7093.
https://doi.org/10.3390/su15097093

https://doi.org/10.66027/GPIM/V3I11/GPM25115 161


https://doi.org/10.56781/ijsrst.2024.5.2.0037
https://doi.org/10.30574/wjarr.2024.23.3.2511
https://doi.org/10.62754/joe.v3i4.3594
https://doi.org/10.1109/tem.2022.3215727
https://doi.org/10.1108/jsbed-05-2019-0144
https://doi.org/10.3390/su14063628

Global Perspectives in Management, Vol. 3, No. 1, March 2025 ISSN: 3049-088X

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Garzoni, A., De Turi, I, Secundo, G., & Del Vecchio, P. (2020). Fostering digital
transformation of SMEs: a four levels approach. Management Decision, 58(8), 1543-1562.
https://doi.org/10.1108/md-07-2019-0939

Cannas, R. (2023). Exploring digital transformation and dynamic capabilities in agrifood
SMEs. Journal of Small Business Management, 61(4), 1611-1637.
https://doi.org/10.1080/00472778.2020.1844494

Melo, I. C., Queiroz, G. A, Junior, P. N. A., de Sousa, T. B., Yushimito, W. F., & Pereira, ].
(2023). Sustainable digital transformation in small and medium enterprises (SMEs): A
review on performance. Heliyon, 9(3). https://doi.org/10.1016/j.heliyon.2023.e13908
Brunetti, F., Matt, D. T., Bonfanti, A., De Longhi, A., Pedrini, G., & Orzes, G. (2020). Digital
transformation challenges: strategies emerging from a multi-stakeholder approach. The
TQM Journal, 32(4), 697-724. https://doi.org/10.1108/tqm-12-2019-0309

Ulas, D. (2019). Digital transformation process and SMEs. Procedia computer science, 158,
662-671. https://doi.org/10.1016/j.procs.2019.09.101

Teng, X, Wu, Z., & Yang, F. (2022). Research on the relationship between digital
transformation and performance of SMEs. Sustainability, 14(10), 6012.
https://doi.org/10.3390/su14106012

Ghobakhloo, M., & Iranmanesh, M. (2021). Digital transformation success under Industry
4.0: a strategic guideline for manufacturing SMEs. Journal of manufacturing technology
management, 32(8), 1533-1556. https://doi.org/10.1108/]MTM-11-2020-0455

Leso, B. H., Cortimiglia, M. N., & Ghezzi, A. (2023). The contribution of organizational
culture, structure, and leadership factors in the digital transformation of SMEs: a
mixed-methods approach. Cognition, Technology & Work, 25(1), 151-179.
https://doi.org/10.1007/s10111-022-00714-2

Sajna, V., & Dharmaraj, A. (2024). Awareness of Central Sector Scheme among the
Entrepreneurs in MSME Sector: An Investigative Study. Indian Journal of Information
Sources and Services, 14(3), 115-122. https://doi.org/10.51983/ijiss-2024.14.3.16

Lutfi, A., Alsyouf, A., Almaiah, M. A., Alrawad, M., Abdo, A. A. K., Al-Khasawneh, A. L.,
... & Saad, M. (2022). Factors influencing the adoption of big data analytics in the digital
transformation era: Case study of Jordanian SMEs. Sustainability, 14(3), 1802.
https://doi.org/10.3390/su14031802

Andrade, F. (2024). The Role of Total Quality Management: SME. National Journal of
Quality, Innovation, and Business Excellence, 1(1), 30-36.
https://doi.org/10.17051/NJQIBE/01.01.05

https://doi.org/10.66027/GPIM/V3I11/GPM25115 162


https://doi.org/10.1108/md-07-2019-0939
https://doi.org/10.1016/j.heliyon.2023.e13908
https://doi.org/10.1108/tqm-12-2019-0309
https://doi.org/10.1016/j.procs.2019.09.101
https://doi.org/10.1108/JMTM-11-2020-0455
https://doi.org/10.51983/ijiss-2024.14.3.16


  −   0 . 62  ∗ ∗


  −   0 . 68  ∗ ∗


  −   0 . 48  ∗ ∗


    𝜒 2 / df = 2 . 31


  CFI = 0 . 96


  TLI = 0 . 95


  RMSEA = 0 . 056


  SRMR = 0 . 045


    p  ​  ∗ ∗ < 0 . 01

