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Abstract. In the context of global digitalization, small and medium-sized
enterprises (SMEs) play a vital role in the economy, but digital transformation is
confronted with significant challenges all over the world. This study
systematically analyzes the key obstacles in SMEs' digital transformation,
including difficulties in technology application, talent shortages, and data
management and security risks. It is found that off-the-shelf technologies often
fail to adapt to SMEs' unique business processes, the shortage of digital-savvy
talent hinders the transformation pace, and fragmented data silos along with
security threats pose risks to operations. Based on the analysis results, the
research proposes practical countermeasures, such as customized technology
development, establishment of a continuous technology iteration mechanism,
talent training and introduction measures, and the construction of a scientific data
management and security system. These findings can provide insights for SMEs
to navigate the complexities of digital transformation and enhance the
competitiveness in the digital economy.
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1 Introduction

Small and medium-sized enterprises (SMEs) serve as the backbone of global
economies, contributing significantly to employment generation, innovation, and
economic diversification. In many countries, they account for over 90% of business
entities, fostering local entrepreneurship and driving regional development. For
instance, in emerging markets, SMEs often act as the primary vehicle for poverty
reduction by creating jobs for rural and urban populations like [1-2]. The agility and
adaptability enable them to fill market niches that larger corporations may overlook,
promoting competition and consumer choice. Moreover, SMEs play a crucial role in
supply chain ecosystems, collaborating with larger enterprises to enhance overall
industrial efficiency. Without the vitality, economies would struggle to maintain
resilience and inclusiveness, making sustainable development a matter of global
concern [3-4].

The digital transformation of SMEs has become imperative in an era defined by
technological disruption. Embracing digital technologies allows SMEs to overcome tra-
ditional limitations such as limited resources and geographical barriers, leveling the
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playing field with larger competitors. For example, adopting e-commerce platforms en-
ables small businesses to reach global customers, while data analytics can optimize
inventory management and customer insights [5-6]. Digital tools also enhance opera-
tional efficiency, reducing costs through automated processes and real-time monitoring.
Furthermore, digital transformation fosters innovation, allowing SMEs to develop new
products, services, and business models that meet evolving consumer demands. In es-
sence, digitalization is no longer an option but a necessity for SMEs to survive and
thrive in the digital economy, ensuring long-term competitiveness and adaptability to
market changes [7-8].

However, despite the clear benefits, SMEs face significant challenges in the digital
transformation journey. As highlighted in this study, these challenges primarily include
difficulties in technology application, talent shortages, and data management and secu-
rity risks [9-11]. Technology adaptability remains a hurdle, as off-the-shelf digital so-
lutions often fail to align with SMEs’ unique business processes, particularly in tradi-
tional industries like manufacturing. The rapid pace of technological iteration com-
pounds this issue, forcing SMEs to constantly update systems despite limited financial
and technical resources. Meanwhile, the shortage of digital-savvy talent-both in recruit-
ing professionals who understand both technology and business and in upskilling ex-
isting employees-slows down transformation efforts. Data management issues, such as
fragmented “data silos” and escalating cybersecurity threats, further pose risks to oper-
ational stability and compliance. This research aims to systematically analyze these
challenges and propose practical countermeasures, providing actionable insights to help
SMEs navigate the complexities of digital transformation and unlock the full potential
in the digital age.

2 Problems

2.1  Difficulties in Technology Application

In the process of enterprise digital transformation, technology application is a funda-
mental and crucial part. However, numerous difficulties make it arduous for enterprises
to advance. Firstly, there is the issue of technology adaptability. The business processes
of enterprises in different industries and of different scales vary greatly. General-pur-
pose digital technologies are difficult to precisely meet the needs of all enterprises. For
example, in traditional manufacturing, the production process is complex. From raw
material procurement to finished product delivery, it involves multiple procedures.
When integrating a digital management system into it to achieve production data col-
lection and intelligent equipment status monitoring, existing technologies often cannot
perfectly adapt to complex production scenarios. This leads to a “disconnection” be-
tween the production and management systems, poor data flow, and inability to provide
effective support for production decision-making. Moreover, the rapid up-to-date and
iteration of technology is also a challenge. The field of digital technology is developing
rapidly. Technologies such as artificial intelligence, big data, and the Internet of Things
are constantly emerging. An enterprise may have just invested resources to build a dig-
ital system, but it may soon face problems of backward performance and insufficient
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functions due to technology iteration. Small and medium-sized enterprises, restricted
by capital and technological strength, find it difficult to continuously follow up with
technology updates. Although large enterprises have more resources, frequent system
replacements will also cause huge waste of human and material resources. Moreover,
during the system switching process, there may be risks such as data loss and business
interruption, affecting the normal operation of the enterprise.

2.2 Talent Shortage Dilemma

Talent is the core driving force for enterprise digital transformation. However, talent
shortage has become a widespread and tricky problem. On one hand, there is an imbal-
ance between supply and demand of digital-specialized talents. Currently, compound
talents who understand digital technology and are familiar with enterprise business are
extremely scarce. The training scale of relevant majors in colleges and vocational
schools is limited, and there is a disconnect between the teaching content and the actual
needs of enterprises. After graduation, students often need enterprises to spend a lot of
time on training before they can start working. Take the data analysis position as an
example. Enterprises need employees who can not only skillfully operate big data anal-
ysis tools to dig data value but also understand the industry business logic and provide
practical decision-making suggestions. However, there are very few such talents in the
market who can deeply integrate technology and business. On the other hand, the digital
capabilities of existing employees are insufficient. Original employees within the en-
terprise, especially some employees with long working years, are accustomed to tradi-
tional working modes and have low acceptance and high learning difficulty for digital
technology. For example, in some traditional retail enterprises, employees need to
switch from manual bookkeeping and offline sales modes to using digital management
systems and online marketing platforms, facing dual challenges of operation skills and
thinking modes. When enterprises organize training, some employees have poor learn-
ing effects due to reasons such as age and knowledge foundation. As a result, in the
process of digital transformation, the human resource link cannot effectively cooperate
with technology upgrading, slowing down the transformation pace.

2.3  Data Management and Security Risks

In fact, Data is the fuel for enterprise digital transformation, but data management and
security issues have become “stumbling blocks” on the transformation path. In terms
of data management, the phenomenon of scattered and disordered internal enterprise
data is common. Different departments store business data separately, with inconsistent
formats and unclear standards, forming “data silos”. For example, the sales department
has customer order data, the production department has product production data, and
the financial department has cost accounting data. These data cannot be effectively in-
tegrated and analyzed, making it difficult to tap the potential value behind the data and
unable to provide comprehensive and accurate data support for enterprise strategic de-
cision-making. Data security is even more crucial to the survival of an enterprise. With
the deepening of digitalization, the network security threats faced by enterprise data are
constantly escalating. Cyber hacker attacks and data leakage incidents occur frequently.
Once core enterprise data such as customer information, product R & D materials, and
trade secrets are stolen or tampered with, it will not only bring direct economic losses
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to the enterprise but also damage the enterprise's reputation and affect market compet-
itiveness. Moreover, enterprises also face challenges in data compliance. Different
countries and regions have strict regulatory requirements for data privacy and cross-
border data flow. If enterprises handle it improperly, they will face legal risks and in-
crease the compliance costs of transformation.

3 Countermeasures

3.1 Technology Application Optimization Strategies

To address the difficulties in technology application, enterprises need to take multiple
measures for optimization. Firstly, customized technology development or adaptation.
Enterprises can cooperate with technology companies and research institutions to cus-
tomize digital solutions according to their own business characteristics. For example,
manufacturing enterprises can cooperate with industrial Internet platform providers,
conduct in-depth research on the production process, and develop exclusive production
management systems to achieve equipment networking, real-time data collection and
analysis, so that technology can truly meet production needs and break the adaptation
barrier between technology and business. Secondly, establish a continuous technology
iteration mechanism. Enterprises should reserve space for technology upgrading and
maintain close cooperation with technology suppliers to pay attention to the develop-
ment trends of industry technology. Large enterprises can set up internal technology R
& D teams to track new technologies and explore the application scenarios within the
enterprise; small and medium-sized enterprises can join industry digital alliances and
other means to share technology resources and share the costs of technology upgrading,
ensuring that the enterprise's digital system can keep up with the pace of technology
development in a timely manner and avoiding the impact of technology lag on the trans-
formation effect.

3.2  Talent Training and Introduction Measures

To solve the talent dilemma, efforts should be made in both training and introduction.
In terms of talent introduction, enterprises should optimize recruitment strategies and
expand recruitment channels. In addition to conventional campus recruitment and so-
cial recruitment, they can cooperate with professional digital talent headhunters to ac-
curately unearth compound talents. At the same time, create attractive salaries, welfare,
and career development systems. For example, provide flexible work systems and clear
career promotion channels for digital talents to attract scarce technology-business com-
pound talents in the market to join. In terms of internal talent training, enterprises
should build a complete digital training system. Conduct training in a hierarchical and
classified manner. For front-line employees, carry out basic digital operation skill train-
ing, such as advanced application of office software and operation of enterprise digital
systems; for middle-level managers, focus on digital management thinking and busi-
ness collaboration digital training, so that they can learn to use digital means to optimize
business processes and improve team efficiency; for senior decision-makers, conduct
digital strategic training to enable them to grasp the trends of digital transformation and
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formulate transformation strategies that fit the enterprise's development. The “old-to-
new” and “mentorship” models can also be adopted to promote the exchange of digital
experience among employees and accelerate the improvement of employees' digital ca-
pabilities.

3.3 Data Management and Security Assurance Schemes

To solve the problems of data management and security, enterprises should build a
scientific data management system. Firstly, data integration and standardization. Estab-
lish a special data management department or position, sort out the data of various de-
partments within the enterprise, and formulate unified data standards and formats to
break “data silos”. Use technologies such as data middle-platforms to centrally inte-
grate, clean, and analyze scattered data, realizing efficient data flow and sharing within
the enterprise and providing comprehensive data basis for enterprise decision-making.
In terms of data security assurance, enterprises should establish a multi-layer protection
mechanism. At the technical level, deploy firewalls, intrusion detection systems, data
encryption technologies, etc., to provide full-life-cycle security protection for data; at
the management level, improve the data access authority system, clarify the data access
scope of employees in different positions, and conduct regular data security audits to
timely detect and rectify security hazards. At the same time, arrange special personnel
to pay attention to data compliance policies, establish data compliance management
processes, and ensure that enterprise data processing complies with domestic and for-
eign regulatory requirements to avoid legal risks. Data security insurance can also be
purchased to transfer part of the data security risks and build a data security barrier for
the enterprise's digital transformation. By focusing on these key problems encountered
in enterprise digital transformation and taking targeted countermeasures in terms of
technology, talent, and data management, enterprises are expected to promote digital
transformation more smoothly and enhance the competitiveness in the digital wave to
achieve sustainable development.

4 Conclusion

This study has explored the challenges and corresponding countermeasures in the dig-
ital transformation of SMEs. It is emphasized that SMEs face prominent issues in tech-
nology application, talent availability, and data management and security during the
digital journey. The research reveals that tailored technology solutions, effective talent
strategies, and robust data management systems are crucial for SMEs to overcome these
obstacles. The proposed measures aim to help SMEs smoothly promote digital trans-
formation and gain a competitive edge in the digital era.

However, this study has certain limitations. For instance, the research mainly focuses
on the general challenges and countermeasures, and the specific applicability of the
proposed strategies in different industries and regions may need further verification. In
addition, with the rapid development of digital technology, new challenges may emerge
in the future, which require continuous follow-up and in-depth study.
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