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Abstract: As China’s free trade port, Hainan holds vast prospects for digital economy development. However, certain characteristics and 

challenges exist in its industrial structure, policy support, and infrastructure development. This paper first analyzes the features of Hainan’s 

digital economy, including its unique industrial structure, policy advantages, and the current state of digital infrastructure. Then, it points out 

the problems such as the imbalance in industrial structure, talent shortages, insufficient innovation capacity, and uneven development of dig-

ital infrastructure. The article proposes optimization strategies through promoting industrial digital transformation and upgrading, increasing 

efforts in talent recruitment and training, and improving the digital infrastructure and service systems. Through this analysis and the proposed 

countermeasures, this paper aims to provide theoretical support and practical suggestions for the sustainable development of Hainan’s digital 

economy.
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Introduction
With the rapid development of the global digital economy, countries around the world are increasingly viewing it as a new engine for

economic growth. As the world’s second-largest economy, China has been deepening its involvement in the digital economy. Hainan Prov-

ince, as China’s only free trade port, has a unique geographical position and policy advantages, giving it significant strategic importance in

the development of the digital economy. Especially in the context of the construction of Hainan Free Trade Port, the digital economy is seen

as a crucial driver for Hainan’s economic transformation and enhancing its international competitiveness. Hainan’s digital economy started

relatively early and has gradually achieved digital upgrades in its key industries such as tourism and agriculture. Despite Hainan’s advantages

in policy support and infrastructure development, there are still imbalances in the development of its digital economy, including issues such

as industrial structure imbalance, talent shortages, lack of innovation capacity, and regional disparities in infrastructure development. These

problems not only restrict the sustainable growth of Hainan’s digital economy but also affect its standing in both the national and global dig-

ital economy landscape. This paper aims to analyze the characteristics and challenges of Hainan’s digital economy development and propose

feasible optimization strategies to provide theoretical support and policy recommendations for its further advancement.

1. Characteristics of Hainan’s Digital Economy Development

1.1 Unique Industrial Structure

Hainan’s digital economy has a distinctive local industrial structure, especially reflected in the deep integration of digital technologies

with its traditional pillar industries, such as tourism and agriculture. As China’s only tropical island province, Hainan is rich in tourism re-

sources. In the context of digitalization, the tourism industry has made significant progress in online marketing, intelligent services, and dig-

ital management. The application of technologies such as big data and artificial intelligence has enhanced the service quality and operational

efficiency of the tourism sector. Hainan’s tropical agriculture has also gradually benefited from digital transformation. For example, with the

introduction of IoT (Internet of Things) technology, Hainan’s agriculture has achieved precision irrigation, intelligent temperature control,

and remote monitoring, effectively improving the quality and yield of agricultural products and promoting the modernization of agriculture[1].

Hainan’s digital economy is not limited to the digital transformation of the aforementioned traditional industries. In the modern service

sector, industries such as finance, logistics, and healthcare are also actively adopting digital technologies to increase efficiency, reduce costs,

and create new business models. Particularly with the promotion of the Free Trade Port policy, Hainan has attracted numerous domestic and
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foreign companies, further enriching the structure of its digital economy. The digital economy in Hainan features strong regional characteris-

tics, encompassing both the digital upgrading of traditional industries and the development of emerging digital industries[2].

1.2 Policy Support Advantages

The rapid development of Hainan’s digital economy is closely linked to strong policy support, especially under the broader framework 

of the Free Trade Port, where policy advantages are particularly evident. The establishment of Hainan Free Trade Port has created a unique 

policy environment for the development of the digital economy. One of the core goals of the Free Trade Port is to provide domestic and 

foreign companies with a more open and liberal investment environment, reducing market entry barriers and facilitating the flow of capital 

and technology. Both central and local governments have introduced a series of policy measures to support the development of the digital 

economy, covering areas such as tax exemptions, streamlined approval processes, and dedicated funding support. By guiding policies, Hain-

an has fostered a clustering effect in the digital economy. In addition to policy support, the government has made significant investments in 

infrastructure construction. By building several digital economy industrial parks, Hainan has created a favorable ecosystem for businesses, at-

tracting renowned domestic and foreign companies and forming a concentration of digital economy industries. For example, the government 

provides preferential policies to these enterprises, including rent subsidies, support for technology research and development, and financing 

conveniences, reducing the operational costs of businesses[3].

The Hainan government has also actively promoted the development of digital public services, enhancing the foundational environment 

for the digital economy. Particularly in the area of smart city construction, the level of e-government services in Hainan has improved signif-

icantly. The application of digital technologies has increased the efficiency of public services and improved the quality of life for residents. 

For example, Hainan has implemented smart management in various fields, such as transportation, healthcare, and education, utilizing big 

data and IoT technologies to optimize city management models and public service processes, promoting the comprehensive implementation 

of smart cities. The widespread use of e-government allows more businesses and individuals to handle affairs through online platforms, in-

creasing the overall level of digitalization in society and providing a supportive environment for the development of the digital economy. The 

policy advantages of Hainan Free Trade Port are also reflected in its openness and international cooperation. As China’s gateway to Southeast 

Asia and global markets, Hainan actively strengthens international cooperation in the digital economy, particularly in Southeast Asia. It has 

established digital economy cooperation mechanisms with several countries and regions, expanding market and technology collaboration 

channels. For example, through cooperation agreements, Hainan has introduced advanced digital technologies and services from multiple 

countries, while leveraging the openness of the Free Trade Port policy to attract numerous international companies, further enhancing Hain-

an’s influence in the global digital economy landscape[4].

1.3 Digital Infrastructure Development

The construction of digital infrastructure is a key foundation for the development of Hainan’s digital economy. In recent years, Hainan 

has made significant progress in the construction of 5G networks, data centers, and the Internet of Things (IoT). As one of the first provinces 

in China to pilot 5G, Hainan has achieved widespread 5G network coverage, particularly in key cities and tourist attractions. The construction 

of 5G infrastructure provides strong technical support for the development of digital economy application scenarios. For instance, sectors 

such as smart tourism, intelligent transportation, and remote healthcare have benefited from the application of 5G technology, driving innova-

tion and development in these industries[5].

The development of data centers in Hainan is also accelerating. With the deepening of Free Trade Port construction, Hainan is build-

ing a series of high-standard data centers to meet the demand for data storage, processing, and transmission brought by the digital economy. 

These data centers not only serve local businesses but also attract domestic and foreign data processing and cloud computing companies to 

invest, further promoting the internationalization of Hainan’s digital economy. The construction of IoT is another critical component of dig-

ital infrastructure. Through the application of IoT technologies, Hainan has achieved digital transformation in various fields, such as smart 

cities and smart agriculture. Particularly in the agriculture and fisheries sectors, the introduction of IoT technology has enabled digital man-

agement of the production process, improving resource utilization efficiency and increasing the added value of industries. The continuous 
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improvement of digital infrastructure provides strong technical support for the sustained and rapid development of Hainan’s digital economy.

2. Issues in the Development of Hainan’s Digital Economy

2.1 Imbalance in Industrial Structure

Despite significant progress in Hainan’s digital economy, the imbalance in its industrial structure remains a prominent issue, becoming

a major factor limiting sustainable development. Hainan’s digital economy is currently concentrated mainly in traditional dominant indus-

tries, such as tourism and agriculture, where the level of digitalization is relatively high. However, in sectors like manufacturing and high-

end services, digital transformation lags behind, leading to uneven development across industries. Hainan’s manufacturing base is relatively

weak, which limits the formation of strong industrial clusters within the digital economy. Manufacturing is a key sector for achieving scale

and high value-added growth, but Hainan’s manufacturing industry still needs improvement in terms of scale, technological level, and com-

pleteness of the industrial chain. Under the drive of the digital economy, the manufacturing sector should accelerate its transformation to-

wards automation and intelligence to enhance productivity and innovation capabilities. However, Hainan’s manufacturing industry has been

relatively slow in this digital transformation. Due to the weak foundation of the manufacturing sector, Hainan has not fully leveraged digital

technologies to improve productivity in manufacturing, thus failing to establish a strong industrial support system.

The slow digital transformation of small and medium-sized enterprises (SMEs) further exacerbates the imbalance in the industrial

structure. Many SMEs in Hainan lack sufficient resources and technology to drive digital transformation, particularly in terms of funding,

technical support, and talent. Consequently, they often struggle to bear the costs of transformation. These enterprises typically lack innova-

tion capabilities in applying digital technologies, leading to inefficiencies in production, marketing, and management processes. Furthermore,

digital integration between industries faces certain bottlenecks. While the digital transformation of dominant industries like tourism and

agriculture has progressed rapidly, the application of digital technologies in other traditional sectors, such as logistics and construction, re-

mains relatively lagging. The digital transformation in these industries is slow, and the application of digital technology is still at a relatively

basic stage. The logistics industry, which is a crucial support for the digital economy, should implement digital platforms to enable intelligent

scheduling and management of goods. However, Hainan’s level of digitalization in this area still lags behind the national average.

2.2 Talent Shortage and Lack of Innovation Capacity

A shortage of talent and insufficient innovation capacity are other significant constraints on the development of Hainan’s digital econ-

omy. As the core driving force of the digital economy, the lack of skilled professionals weakens Hainan’s competitiveness in high-tech fields.

Although the government has taken measures to attract high-end talent, Hainan still faces challenges in attracting and retaining talent due

to its geographic location and economic development level, which lag behind other regions. The shortage of high-end talent in cutting-edge

fields, such as big data and artificial intelligence, limits local enterprises’ ability to innovate technologically and develop new products.

Hainan’s research and innovation capacity is also relatively weak. Although the government has increased support for research institu-

tions and enterprises, the limited number of local universities and research institutions hampers the ability to convert scientific research into

practical applications, and the technical innovation system has yet to be fully established. Most enterprises, especially SMEs, invest insuffi-

ciently in technological research and development, relying more on external technologies and lacking independent innovation capabilities.

This deficiency in innovation directly affects the sustainable development of Hainan’s digital economy.

2.3 Uneven Development of Digital Infrastructure

Despite significant progress in the development of digital infrastructure in Hainan, the uneven development between urban and rural

areas, as well as between regions, remains a pressing issue. The coverage of digital infrastructure is mainly concentrated in cities and eco-

nomically developed areas, while rural and remote areas lag behind, leading to a noticeable digital divide. This uneven development pattern

not only hinders the coordinated development of Hainan’s overall digital economy but also restricts industrial transformation and the im-

provement of living standards in rural and remote regions.

The digital infrastructure gap between urban and rural areas places rural areas at a disadvantage in the development of the digital econ-
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omy. Cities have relatively well-developed 5G networks, IoT (Internet of Things), and broadband infrastructure, which have promoted the

digital upgrading of industries and the improvement of intelligent public services. In contrast, rural and remote areas have not yet achieved

comprehensive network coverage, and many places still have only basic digital infrastructure. As a result, rural areas struggle to develop

innovative industries like digital agriculture and e-commerce, hindering the modernization of the rural economy. Rural residents cannot fully

enjoy the convenience brought by the digital economy, leading to difficulties in improving their quality of life and widening the digital divide

between urban and rural areas.

Significant disparities also exist in the development of digital infrastructure between regions. Key cities in Hainan, such as Haikou and

Sanya, benefit from policy support and economic advantages, leading to rapid development in areas such as 5G networks and IoT, making

them pioneers in the digital economy. However, digital infrastructure development in other cities and counties in Hainan lags behind, limiting

balanced regional economic development.

3. Optimization Strategies for the Development Path of Hainan’s Digital Economy

3.1 Promoting Industrial Digital Transformation and Upgrading

To optimize the development path of Hainan’s digital economy, it is essential to accelerate the digital transformation and upgrading of

industries. Hainan’s key industries, such as tourism and agriculture, should further enhance their integration with digital technologies. For ex-

ample, in the tourism sector, both the government and enterprises should promote the development of smart tourism projects, utilizing tech-

nologies like big data, artificial intelligence, and virtual reality to provide personalized service experiences for tourists. Similarly, traditional

agriculture should increase the application of digital technologies, implementing IoT (Internet of Things) and big data to achieve intelligent

agricultural management, thereby enhancing the added value of agricultural products.

The digital transformation of the manufacturing and modern service sectors also needs to be prioritized. Hainan should promote the

adoption of intelligent manufacturing technologies, supporting small and medium-sized enterprises (SMEs) in undergoing digital upgrades to

enhance the digitalization of manufacturing. In the modern service sector, industries such as finance, logistics, and healthcare should actively

develop digital services, optimizing the collaborative effects across the entire industrial chain. Through these measures, Hainan will further

unlock the potential of the digital economy and realize the optimization and upgrading of its industrial structure.

3.2 Strengthening Talent Recruitment and Development

Talent is the core driving force behind the development of the digital economy. To address the shortage of high-end technical talent in

Hainan, the government needs to take more proactive measures to attract and develop talent. Hainan should intensify efforts to attract top-

tier talent from both domestic and international digital economy sectors by offering attractive policy incentives, such as tax benefits, housing

subsidies, and streamlined visa processes. The government should collaborate with universities and research institutions both domestically

and internationally to establish mechanisms for talent exchange and development, thereby providing local enterprises with a steady supply of

skilled technical professionals.

At the same time, Hainan should focus on nurturing local talent. By partnering with local universities to offer courses and training

programs related to the digital economy, the region can cultivate more homegrown talent that meets market demand. Businesses should also

invest more in training their employees in digital skills, improving the technical proficiency of their existing workforce. Furthermore, the

government could establish dedicated funds to support local enterprises in technology research and innovation, promoting Hainan’s shift

from dependence on external technology to a model based on self-driven innovation.

3.3 Improving Digital Infrastructure and Service Systems

To further optimize the environment for digital economy development, Hainan needs to accelerate improvements in digital infrastruc-

ture, especially in narrowing the digital divide between urban and rural areas, as well as across regions. Government leadership will be key

in this process. The government should increase investments in digital infrastructure for rural and remote areas to ensure that these regions

can access the same level of network services as urban areas. Although 5G networks, IoT, and broadband infrastructure have seen significant
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progress in some parts of Hainan, infrastructure construction in more remote areas remains behind. Hainan should actively promote the de-

velopment of smart city projects to enhance the digitalization of urban management and public services. The core of a smart city lies in using 

technologies like big data, artificial intelligence, and IoT to improve the efficiency of resource use and optimize the quality and convenience 

of public services. For example, in traffic management, smart traffic systems could be employed to monitor traffic flows in real-time, allowing 

for better urban route planning and reducing congestion.

In terms of building a digital service system, Hainan should also strengthen the sharing and integration of data resources, facilitating 

the interconnection of data between the government, businesses, and various sectors of society. Data, as a core element of the digital econo-

my, can significantly enhance the intelligence of public services if effectively utilized and shared, further advancing the digital economy. For 

instance, government departments should break down information silos and establish a unified digital platform to integrate various types of 

government data, enabling efficient data sharing and improving the efficiency of e-government services. The government should also encour-

age businesses and social organizations to participate in the data-sharing system, creating an open digital economy ecosystem. This mech-

anism of data interconnection will not only enhance the intelligence and convenience of public services but also provide strong support for 

digital innovation and market development for enterprises.

Conclusion
Hainan’s digital economy has entered a crucial development stage. Although certain achievements have been made in areas such as 

policy support and infrastructure development, several challenges remain. This analysis reveals that Hainan’s digital economy faces issues 

including an imbalance in the industrial structure, a shortage of skilled talent, insufficient innovation capacity, and uneven infrastructure de-

velopment. To address these issues, this paper proposes a series of optimization strategies, such as promoting industrial digital transformation 

and upgrading, strengthening the recruitment and training of high-end technical talent, and improving digital infrastructure in both urban and 

rural areas as well as across regions. By implementing these optimizations, Hainan is poised to enhance its digital economy’s competitive-

ness, achieve a sustained transformation and upgrading of its economic structure, and offer valuable experiences for China’s digital economy 

development.

The growth of Hainan’s digital economy requires collaboration across multiple sectors. Policy guidance, industrial innovation, and 

talent cultivation are crucial. In the future, as the construction of the Hainan Free Trade Port progresses, the digital economy will become an 

important engine driving comprehensive economic and social development in Hainan.
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