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Abstract　Small and medium-sized enterprises (SMEs) are key contributors to 
technological innovation. As China’s vanguard for self-reliance and strength in 
science and technology, specialized, sophisticated, distinctive and novel (SSDN) 
SMEs have grown into an important motivation for high-quality development, 
a key stabilizer for the new development paradigm, and a vital force for an 
innovation-driven China. In recent years, China has been ramping up support 
for SSDN SMEs, and raised the focus on their development to a new level. At 
present, some problems and obstacles are befalling the high-quality development 
of SSDN SMEs, such as imperfect innovation system and mechanism, weak 
basic research service capabilities, a digital divide in digital transformation, and 
insufficient vitality of collaboration among players in the innovation ecosystem. 
In the future, China should promote the high-quality development of SSDN 
SMEs from system and mechanism, basic input, business environment, and 
digital empowerment. Specifically, China should increase policy support to 
consolidate the institutional guarantee for innovative development, build more 
platforms to form a dynamic innovation ecology, enhance intellectual property 
protection to spur entrepreneurship, and ramp up upgrading and transformation 
for the quality and efficiency improvement of traditional enterprises.
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On July 30, 2021, the Political Bureau of the Communist Party of China 
(CPC) Central Committee held a meeting, urging more efforts into technological 
innovation, resilient industrial and supply chains, basic research, applied 
research, special actions to consolidate and improve industrial and supply chains, 
addressing bottlenecks, and developing specialized, sophisticated, distinctive 
and novel (SSDN) small and medium-sized enterprises (SMEs). As a key 
contributor to socioeconomic development, SMEs constitute an important carrier 
to maintain stable growth, improve living standards, support employment, guard 
against risks, and advance reform. Dedicated to certain links in the industrial 
chain, focusing on primary business, and boasting of strong innovation capacity 
and risk resistance, SSDN SMEs have become a key carrier for the innovation-
driven development strategy, a solid guarantee for improving the stability and 
competitiveness of industrial, supply and innovation chains, and an important 
source of new economic growth. China has transitioned to a stage of high-quality 
development and should leverage technological innovation to vigorously develop 
SSDN SMEs and bring into play their role of consolidating, improving and 
upgrading industrial, supply and innovation chains. In this way, a steady stream 
of new impetus can be injected into a new development paradigm to promote 
high-quality economic development.

1　Support Policies for and Development Trend of SSDN SMEs

Specifically, specialized SMEs boast of specialized or proprietary production 
skills and special-purpose or special-quality products; sophisticated SMEs feature 
profound production skills, fine management and exquisite products; distinctive 
SMEs have unique production skills and distinctive products and services; novel 
SMEs enjoy strong technological innovation capacity and highly technical 
products and services (Liu & Mei, 2015).

1.1　Evolution of Support Policies for SSDN SMEs

�e concept of SSDN SMEs was put forward early and its development was 
underscored by the central government several times in the past few years. 
Developing SSDN SMEs has become an important part of the national 
development strategy. �e support for SSDN SMEs is roughly divided into the 
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stage of the overall layout and the stage of accelerated promotion according to its 
intensity and urgency.

1.1.1　From 2011 to 2018: Overall Layout for the Development of SSDN 
SMEs under the Transition of Economic Development Model

As China’s economic development model shifts and economic structure 
adjustments are advanced, its economy is transitioning from factor-driven to 
innovation-driven growth. �e focus of business development is also shifting 
from size to innovation capacity, changing from a big and comprehensive to a big 
and strong or small but specialized approach.

In September 2011, the Ministry of Industry and Information Technology 
issued the 12th Five-Year Plan for the Growth of Small and Medium-Sized 
Enterprises, proposing in an official document that developing toward a 
specialized, sophisticated, distinctive and novel direction is an important 
way to the transformation and upgrading of SMEs and the transition of their 
development model; that China should develop “small but excellent and small 
but strong” enterprises, and foster a mechanism for the coordinated development 
of SMEs and large enterprises. In April 2012, the State Council issued the 
Opinions on Further Supporting the Sound Growth of Micro and Small-sized 
Enterprises, proposing that “we encourage micro and small enterprises to engage 
in modern services, strategic emerging industries, modern agriculture, and culture 
in a specialized, sophisticated, distinctive and novel approach and through 
collaboration with large enterprises, with a view to accelerating a transition from 
factor-driven to innovation-driven.” In order to implement it, in July 2013, the 
Ministry of Industry and Information Technology issued the Guiding Opinions 
on Promoting the Development of Small and Medium-Sized Enterprises, outlining 
the overarching idea, key tasks and promotion measures for SSDN SMEs, and 
further clarifying the connotation of SSDN. The Guiding Opinions identified 
enhancing technological innovation capacity, implementing the intellectual 
property strategy for SMEs, raising the application level of information 
technology, improving product quality and creating brands, escalating the 
management level and promoting industrial cooperation as key tasks. In 2016, the 
Ministry of Industry and Information Technology took the lead in formulating 
the Guide to the Implementation of the Industrial Foundation Consolidation 
Project (2016–2020) and the Plan for Promoting the Development of Small and 
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Medium-Sized Enterprises (2016–2020), proposing to advance SMEs toward 
SSDN ones, and taking cultivating a group of SSDN little giants as an important 
goal. In March 2016, the Ministry of Industry and Information Technology issued 
the Plan for Implementing the Special Action for Cultivating and Upgrading 
Individual Champion Enterprises in the Manufacturing Industry, vowing to 
lead more enterprises onto the development path of SSDN. In August 2018, 
three ministries including the Ministry of Industry and Information Technology 
jointly issued the Implementation Plan for Supporting the Creation of Unique 
Vehicles to Promote Innovation and Entrepreneurship Upgrading for Small and 
Medium-Sized Enterprises, proposing that “SMEs, especially micro and small-
sized enterprises, shall be promoted in improving or raising their professional 
capabilities and level, and SMEs shall be guided in making breakthroughs in core 
technologies in critical fields and growing into SSDN small giants in segments 
of industries and fields.” In November 2018, the General Office of the Ministry 
of Industry and Information Technology issued the Notice on Cultivating 
Specialized, Sophisticated, Distinctive and Novel Little Giants, listing vanguard 
ones in SSDN SMEs as SSDN little giants, and planning to cultivate about 600 in 
three years.

In the stage of the overall layout, from concept through guiding opinions to 
implementation path, the policy initiatives for support of SSDN SMEs step to be 
clearer.

1.1.2　From 2019 to Present: Accelerated Promotion for SSDN SMEs under 
the Changes to the Economic Environment at Home and Abroad

Accompanied by changes to the anti-globalization environment under the global 
economic imbalance is the safety of China’s industrial, supply and innovation 
chains exposed to severe challenges. It is an important task for building a new 
development paradigm to address bottlenecks in core technologies (Dong & Li, 
2020a). Tackling difficulties in core technologies hinges on shoring up weak links 
and consolidating strong links of the industrial chain, targeting SSDN SMEs in 
certain directions. Recent years have saw a ramp-up in policy support, marking a 
stage of accelerated promotion.

In August 2019, General Secretary of the CPC central committee Xi Jinping 
emphasized at the fifth meeting of the Central Financial and Economic Affairs 
Commission that, “Entrepreneurship and craftsmanship should be brought into 
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play to develop a group of specialized, sophisticated, distinctive and novel 
SMEs.” In July 2020, 17 authorities including the Ministry of Industry and 
Information Technology jointly released the Several Opinions on Improving the 
System for Supporting the Development of Small and Medium-Sized Enterprises, 
promoting that “The mechanism for the SSDN development of SMEs shall 
be improved and supported. The gradient cultivation system, standard system 
and evaluation mechanism for SSDN SMEs, SSDN little giants, and leading 
manufacturers shall be improved to guide SMEs in developing into SSDN ones.” 
The system for the collaborative innovation and integrated development of large, 
SMEs and various entities shall be improved. The leading and supporting role of 
large enterprises shall be used to improve the ability and level of specialization of 
SMEs. In January 2021, the Ministry of Finance and the Ministry of Industry & 
Information Technology jointly issued the Notice regarding Supporting the High-
Quality Development of Specialized, Sophisticated, Distinctive and Novel Small 
and Medium-Sized Enterprises, urging to increase investment in innovation, 
collaborate with leading enterprises on innovation and coordinating efforts 
between upstream and downstream enterprises in the industrial chain, promote 
the reform through digital, network-based and intelligent means, accelerate 
listing, and strengthen international cooperation under the guidance of funds 
from the central government. In March 2021, the Outline of the 14th Five-Year 
Plan identified cultivating SSDN SMEs as a starting point to develop a modern 
industrial system and modern industrial and supply chains, and “enhancing the 
professional advantages of SMEs and fostering SSDN little giants as well as 
single-product specialists in the manufacturing industry” as an important task 
during the 14th Five-Year Plan period. Subsequently, more support policies for 
SSDN SMEs have been introduced. In April 2021, the General Office of the 
China Banking and Insurance Regulatory Commission launched the Notice of 
Further Promoting the High-Quality Development of Financial Services for 
Micro and Small-Sized Enterprises in 2021, requiring that “Financial service 
programs shall be tailored to micro and small enterprises that master industrial 
specialized, sophisticated, distinctive and novel technologies of industries, 
especially those that play a part in tackling key technological problems, and 
fund support shall be given in a timely manner.” In June 2021, six authorities 
including the Ministry of Industry and Information Technology jointly issued 
the Guiding Opinions on Accelerating the Cultivation and Development of High-
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Quality Manufacturing Enterprises, aiming to accelerate the cultivation and 
development of high-quality enterprises, such as SSDN little giants, enterprises 
leading an individual field of the manufacturing industry, and leading enterprises 
in the industry chain. In July 2021, the Political Bureau of the CPC Central 
Committee held a meeting, reiterating more efforts into technological innovation, 
resilient industrial and supply chains, basic research, applied research, special 
actions to consolidate and improve industrial, supply and innovation chains, 
addressing bottlenecks, and developing SSDN SMEs.

At this stage, affected by the deterioration of the international environment, the 
safety of industrial, supply and innovation chains has been raised to a new level. 
The role of SSDN SMEs in consolidating, improving and upgrading industrial, 
supply and innovation chains is crucial to safeguarding national security. This is 
why policy support for the high-quality development of SSDN SMEs has been 
ramping up.

1.2　Cultivation and Development Trend of SSDN SMEs

As a key contributor to China’s socioeconomic development, SMEs constitute 
an important carrier to maintain stable growth, improve living standards, support 
employment, guard against risks, and advance reform.

Recent years have seen a slowdown in the size of Chinese SMEs. By the end 
of 2019, the number of small and medium-sized industrial enterprises above 
the designated size accounted for 97.8% of all industrial enterprises above the 
designated size, registering negative growth for two consecutive years (see 
Figure 1). According to the Economic Operation Report of China’s Small and 
Medium-Sized Industrial Enterprises in 2019 issued by the Bureau of Small 
and Medium-Sized Enterprises of the Ministry of Industry and Information 
Technology, in 2019, the operating revenue and profit of small and medium-
sized industrial enterprises above the designated size totaled 60 trillion yuan 
and 3.3 trillion yuan, accounting for 56.7% and 53.9% of those produced by 
all industrial enterprises above designated size, up 4.1% and 1.4% year-to-
year (YoY), but registering a growth YoY down 4.4 percentage point and 10.0 
percentage point, respectively. The profitability of small and medium-sized 
industrial enterprises above the designated size is on the decline, with a loss 
standing at 15.9%. In terms of employment, in 2019, the number of employees 
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in small and medium-sized industrial enterprises above the designated size 
accounted for 66.7% of that in all industrial enterprises above the designated 
size, down 4.2% YoY in a range higher than that in 2018. Difficulties in both 
employing and being employed have caused traditional industries to be obviously 
less attractive. In terms of investment, in 2019, the growth of private fixed assets 
investment decreased by 4 percentage point and its proportion in the national 
total dropped 5.6 percentage point YoY, showing the insufficient confidence of 
SMEs in future development. As the above data suggests, most of China’s small 
and medium-sized industrial enterprises above the designated size have entered a 
bottleneck period of development. Both the deterioration of the external demand 
environment brought about by the global economic downturn and the changes 
to industrial development patterns from digital technology play a role. As far as 
their own development is concerned, however, failure to meet the requirements 
of current economic and social development and insufficient transformation 
ability and lagged transformation constitute the primary influencer, just as other 
SMEs. Therefore, to enhance the profitability of SMEs and play their role in 
driving growth and employment, China should help them adapt to current 
economic changes, accelerate their transformation and upgrading, and lead 
them towards SSDN development, so as to enhance their endogenous impetus 
for growth.

Figure 1　Number and Growing Speed of Small and Medium-Sized Industrial Enterprises 

above Designated Size in China
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In contrast, SSDN SMEs demonstrate strong growth and risk resistance. 
During the COVID-19, they took the lead in resuming work and production. 
By March 2020, over 98% of SSDN SMEs and 100% of SSDN little giants had 
resumed work and production (Wang, 2021). Under shrinking orders and blocked 
logistics, China secured contrarian growth with strong innovation capacity and 
competitiveness. According to the data of the National Bureau of Statistics, with 
the increasing support for SMEs, the operating revenue and profit of small and 
medium-sized industrial enterprises above designated size increased by 10.5% 
and 20.4% on average in the first half of 2021, exceeding the pre-COVID-19 
levels. At present, China is accelerating the cascade cultivation of SMEs, and has 
initially formed a cascade development pattern from ordinary SMEs to general 
SSDN SMEs as well as to SSDN SMEs, little giants, hidden champions, single 
champions and leading enterprises recognized by governments at all levels. As of 
September 2021, the Ministry of Industry and Information Technology identified 
three batches of 4,762 state-level SSDN little giants. Further, the innovation 
capacity threshold and profit indicators in the past period have been lowered in 
the latest policies, so that more enterprises can enter the ranks of SSDN little 
giants through the expanded support coverage. In 2021, the Ministry of Finance 
and the Ministry of Industry and Information Technology jointly issued the 
Notice of Supporting the High-Quality Development of Technologically Advanced 
Small and Medium-Sized Enterprises, mentioning that “During the 14th Five-
Year Plan period (2021–2025), a total of over 10 billion yuan will be allocated 
as awards and subsidies to support over 1,000 state-level SSDN little giants 
in three batches for increasing innovation input and serving as a role model. 
By supporting public service demonstration platforms for SMEs, this financial 
support will drive around 10,000 SMEs to become state-level SSDN little giants, 
forming a pattern of synergistic innovation between SMEs and industry leaders.

On the whole, SSDN SMEs have achieved contrarian growth under 
blocked industrial and supply chains, showing strong innovation strength and 
development resilience, and playing an important leading role in the process of 
implementing new development concepts in the new development stage.

2　Practical Value of High-Quality Development of SSDN SMEs

As the most dynamic component of SMEs, SSDN SMEs play an important 
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exemplary and leading role, and have grown into an important motivation for 
high-quality development, a key stabilizer for the new development paradigm, 
and a vital force for an innovation-driven China.

2.1　SSDN SMEs Constitute a Motivation for High-Quality Development

SSDN SMEs play a significant role in China’s socioeconomic growth, and 
advancing them is a key move to implement new development concepts and 
promote high-quality development. For a long time, Chinese enterprises have 
focused on scaling up and accelerating growth, which has made important 
contributions to China’s rapid economic growth in certain stages. Unfortunately, 
problems also ensued, such as aftereffect inadequacy of economic development, 
the insufficient international competitiveness of products, and weak risk resistance 
under the model of rough development. �e capital-driven market oligopoly has 
restricted the development of SMEs and depressed economic vitality. Innovation-
fueled SSDN SMEs focus on market segments, value specialization, and gain 
comparative advantages in the industry through industrial division of labor and 
profit stratification, thereby featuring high growth and competitiveness. Under 
the supply-side structural reform, boasting of strong innovation capacity and 
core position in the industrial chain, SSDN SMEs become the strategic focus of 
shifting the economic structure and laying out future industries, and motivation 
for high-quality development. Firstly, benefiting from their comparative 
advantages and strong growth in segments, SSDN SMEs have constituted an 
embryonic ecology of future industries, and their endogenous growth ability has 
also become an important motivation for high-quality development. Secondly, 
SSDN SMEs can play an exemplary and leading role in the whole industry, offer 
SMEs a role model for their transformation, and inject vitality into high-quality 
development. �irdly, the special position of SSDN SMEs in key links of both 
industrial and supply chains determines that their development will help boost 
the domestic economy, bring into play the optimizing and holistic driving role of 
the economic system, and allocate resources across society more effectively.

2.2　SSDN SMEs Are a Stabilizer for the New Pattern of Development

To keep the new development paradigm sustainable, efforts must be ramped 
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up for the security and competitiveness of China’s economy. At present, the 
economic competition between major countries depends primarily on industrial 
development strength, and weak links of industrial, supply and innovation chains 
are a key risk. China’s overall competitiveness in the global innovation chain 
system is not yet strong (Zhang & Xu, 2020). Dedicated to segments, engaged 
in key links of industrial, supply and innovation chains, and boasting of strong 
risk resistance, SSDN SMEs can help shore up weak links and consolidate strong 
links of industrial, supply and innovation chains as a key stabilizer for the new 
development paradigm. For a long time, Chinese enterprises are biased toward 
scale and growth, while SSDN SMEs focus on specific links of the industrial 
chain and value specialization to ensure a global leading position in market 
segments. In terms of shoring up weak links, the high-quality development 
of SSDN SMEs can help address the shortcomings in key fields. �rough 
technical breakthroughs and market expansion in key links of major industrial 
chains, SSDN SMEs can improve the resilience and competitiveness of China’s 
industrial and supply chains and effectively address bottlenecks. �ey constitute 
a key support for China’s modern industrial system, an important foundation for 
China’s economic resilience, a core guarantee for the strength of industrial chain 
innovation, and a basis for the real economy. In terms of consolidating strong 
links, SSDN SMEs are capable of being champions in segments and growing into 
globally competitive multinational corporations in the process of participating 
in international competition. SMEs are the foundation of healthy and stable 
economic ecology, and diversified economic ecology is the basic guarantee for 
economic resilience. �e cascade pattern of SSDN SMEs has formed a dynamic, 
resilient, shock-resistant, diversified economic ecology, providing micro-support 
for building a modern economic system and laying the foundation for developing 
the new development paradigm.

2.3　SSDN SMEs Constitute a Vital Force for an Innovation-Driven 
China

Innovation is the essence of SSDN SMEs. SMEs are the primary contributor 
to China’s self-reliance and strength in science and technology. Alongside 
digitalization and intelligence, the nature of enterprises has undergone major 
changes, and both enterprises and industries will go through a process of 
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deconstruction and reconstruction (Jiang & Meng, 2021). Compared with 
large enterprises, SMEs are more focused on single business, more flexible in 
innovation, and more adaptive to economic development. As the experience 
of industrial development in developed countries suggests, SMEs enjoy a 
more obvious advantage in R&D. According to data, in the 1980s, over 70% 
of industrial R&D expenses in the US were provided by large enterprises, but 
the proportion has been decreasing since entering the 21st century, and small 
enterprises have overtaken as the main force to represent more than 65% (Wang, 
2020). According to statistics, the number of per capita innovation achievements 
of SMEs is twice that of large enterprises in the EU, and the number of new 
products brought by unit R&D investment is 3.5 times that of large enterprises 
(Lin, 2017). Currently, more than 70% of technological innovations in China 
come from SMEs, and newly launched technological products are mainly 
provided by small start-ups. Part of the innovations of large enterprises are 
also the result of acquiring small ones. SMEs also enjoy an advantage in the 
transformation of scientific and technological outcomes. �ey value more the 
application of scientific research outcomes and pursue more flexible and diverse 
benefit mechanisms than large enterprises. For this reason, scientific research 
institutions are more willing to cooperate with them in transforming scientific 
and technological outcomes. As standouts among SMEs and at the forefront 
of industrial development and technology application, SSDN SMEs feature 
greater demand and stronger ability in independent innovation and achievement 
transformation, and will become a vital force for building an innovation-driven 
China.

3　Constraints to the High-Quality Development of SSDN SMEs

At present, there are a slew of constraints to cultivating SSDN SMEs and 
promoting the high-quality development of SMEs. On the one hand, there 
are difficulties for traditional SMEs to develop into SSDN ones, the overall 
development environment for SMEs needs to be bettered, the ability of basic 
research services for SMEs remains weak, and problems such as the digital divide 
in the transformation have to be addressed. On the other hand, the accuracy of 
policy initiatives for SSDN SMEs needs to be improved, and linkage mechanisms 
at all levels remain to be improved, and there are deficiencies in innovation 
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cooperation and industry matchmaking for enterprises that have been identified.

3.1　No System, Inadequate Intensity and Accuracy of Support Policies 
for SMEs

At present, an environment for the sound development of SMEs remains to be 
bettered, and SSDN SMEs are exposed to a host of constraints to their long-term 
sustainable growth, including inadequate continuous innovation capacity, difficult 
and expensive financing, and an imperfect business environment.

An institutional environment for supporting the development of SMEs has 
not yet been completely formed. At the stage of high-speed development, 
governments at all levels have long pursued the approach of prioritizing large 
enterprises in promoting economic development, leaving insufficient support for 
SMEs. Facing discrimination in ownership and scale, SMEs are in a shortage of 
access to cooperation with the government and resources, thereby restricting their 
development. In addition, although the central government has issued multiple 
documents to support the development of SMEs, there are still problems such 
as insufficient linkage, sloth administration, and reluctance to perform duties 
in some regions, and cumbersome procedures and delays in handling matters. 
From the perspective of market structure, the long-standing domestic market 
openness remains to be solved, and the emerging domestic market monopoly 
is increasingly prominent, together hindering the high-quality development of 
SMEs. On the one hand, some monopolistic industries, especially high-tech 
related industries, remain under numerous controls; on the other hand, in the past 
four decades of reform and opening up, many industries have seen a monopoly of 
large enterprises, such as the giant pattern in the internet field, thereby depressing 
the innovative development of SMEs (Zhou, 2021). SMEs face the strategic 
dilemma of being eliminated, merged or copied, which hinders the innovation and 
entrepreneurship of the entire industry. In terms of supporting services, the long-
standing difficult and expensive financing facing SSDN SMEs, like other SMEs, 
make the current financial system unable to match their development needs with 
limited financing channels, while innovative activities are long-term and highly 
risky. The existing financial system has restricted innovative activities to be 
carried out efficiently, which is further exacerbated by information asymmetry 
(Lü, 2015). In addition, in terms of access to resources, compared with SOEs 
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and large enterprises, private SMEs have difficulty obtaining resources fairly 
and in the absence of “implicit” benefits, and they are less attractive to talent. 
Establishing a market mechanism for the fair competition is the foundation for 
the development of SMEs.

Some Western countries have ramped up technology blockades and repression 
of Chinese enterprises. Under increased external pressure, problems hindering 
the development of SMEs are highlighted, and their production and operation 
are also further challenged, such as rising raw material prices, capital shortage, 
insufficient orders, and difficulty in recruiting workers. As such, it is urgent to 
improve the policy support system for greater intensity and accuracy.

3.2　Inadequate Application of Basic Research to Serve SMEs and 
Research in Key Fields Needs to Be Strengthened

Although Chinese enterprises have increased investment in R&D and produced 
a large number of innovations in recent years, China remains in a shortage of 
key, core and future cutting-edge technologies, and quality innovation capacity. 
SMEs often show sluggish growth in their development, partly due to their 
mechanism of applied basic research falling short of development requirements. 
For a long time, China’s inadequate importance to basic research and imperfect 
transformation mechanisms for scientific research outcomes have depressed the 
enthusiasm of scientific researchers for innovation and limited the technology 
application of SMEs.

Existing research shows that the technological gap between China and 
advanced economies has become smaller than the critical technological gap. 
Ramping up efforts for basic research is the only way to keep improving China’s 
innovation capacity (Sun & Xu, 2017). Limited by insufficient accumulation 
in basic research and a gap with developed countries in terms of key original 
scientific theories and thoughts, SSDN SMEs are less capable of laying out 
forefront technologies, hindering their competitiveness and sustainability in 
global high-end fields. On the one hand, China’s scientific research management 
system remains administration-based, and a system to support basic research 
has not yet been formed. Scientific researchers have to spend massive energy 
on administrative affairs, which affects their autonomy to some extent. On the 
other hand, the current science and technology evaluation system is still unable 
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to satisfy the requirements for economic development. Although the campaign 
against excessively focusing on academic papers, ranks, professional titles, 
education background, honors, and awards has been rolled out, the new science 
and technology evaluation system is still in its exploration stage. In addition, 
China has not yet formed a mature system for enterprises-universities-research 
institutes synergistic innovation. Other problems include unclear technological 
innovation collaboration modes and distribution mechanisms of interests, blocked 
transformation of scientific and technological outcomes, and a chaotic market for 
the application of scientific and technological outcomes, resulting in the inability 
of scientific research institutions to effectively utilize their outcomes, insufficient 
product innovation in the industrial sector, and a lack of coordination among 
innovation entities. It is urgently necessary to form a complete ecosystem for 
innovation cooperation.

China’s inadequate application of basic research has led to difficulties in making 
breakthroughs in key areas, and common problems facing enterprises could not 
be effectively solved. In the context of technological blockades from developed 
countries, it is particularly urgent to apply basic research, especially in key areas.

3.3　Less Transformation Motivation and Ability Due to Digital Divide 
and the Path to Digital Transformation Needs to Be Further Explored

As the internet, big data, and artificial intelligence integrate deeply with the real 
economy, digital empowerment has become a key driver to the high-quality 
development of enterprises. SMEs are lagging behind large enterprises in digital 
transformation, making it particularly urgent to promote the transformation and 
upgrading of SMEs through digital empowerment.

Digital transformation requires a long investment cycle and high costs. For a 
relative lack of technology, capital, and talent, SMEs have to bear the high costs 
of trial and error and transformation risks, leading to an inadequate endogenous 
motivation for digital transformation and upgrading. They are often trapped in 
the dilemma of being eliminated after attempts at transformation or waiting for 
being eliminated without an attempt at transformation. As such, the digital divide 
of SMEs is tending to get wider. According to the Analysis Report on Digital 
Transformation of Small and Medium-Sized Enterprises (2020) jointly compiled 
by the China Electronics Standardization Institute, 89% of SMEs in China 
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remain in the exploration stage of digitalization, only 8% are in the practice stage 
of digital transformation, and merely 3% are deeply integrated with and apply 
digital technology. The digital divide of SMEs has become a gap difficult to 
cross over for high-quality development, directly affecting production efficiency 
and macroeconomic vitality, and exacerbating inequality across enterprises and 
regions. Specifically, barriers facing SMEs to digital transformation include 
inadequate digital awareness, weak technological foundation, difficult financing, 
and shortage of talent (Liu, 2020; Zhang, 2020). Lacking the understanding of 
prospects for the application of digital technology, coupled with concerns about 
the risks of digital transformation, SMEs find it difficult to grapple with digital 
transformation. As a result, problems such as being unwilling and unable to 
engage in digital transformation become prominent. With a weak foundation of 
digital transformation, most SMEs still manage as traditional enterprises and 
insufficient informationization exposes them to a shortcoming in matching the 
application of technology with business when directly moving toward digitalization. 
In addition, SMEs are exposed to a dual dilemma of financing and talent in digital 
transformation. Digital transformation requires high capital investment, which is 
limited by financing constraints, and SMEs often lack the support of high-tech 
talents. This requires digital transformation service providers and big data platforms 
to focus on exploring the path to data-driven industrial upgrading to reduce the cost 
of trial and error in digital transformation and fill the digital divide.

The increased external pressure brought by global imbalance and the difficulty 
of easing such imbalance in the short term poses a long-term threat to the stability 
of industrial and supply chains (Dong & Li, 2020b), while the digital revolution 
has further accelerated the restructuring of global industrial and supply chains 
(Fernandez-Stark & Gereffig, 2019). This puts new requirements on the digital 
transformation of enterprises, making it particularly urgent to optimize the layout 
of the industrial chain and play a role in consolidating, improving and upgrading 
industrial, supply and innovation chains through digital empowerment.

3.4　Inadequate Collaboration among Players in the Innovation 
Ecosystem and Imperfect Open Sharing Mechanism Need to Be 
Improved

SMEs are the core carrier of technological innovation, and the innovation 
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ecosystem is the soil for nurturing technological innovation. �e enterprise 
innovation model has entered innovation 3.0 characterized by symbiotic 
innovation (Li et al., 2014). Currently, the competition for innovation between 
enterprises is no longer about vying for factors and resources, but underscoring 
a dynamic balance of value symbiosis among players in the innovation 
ecosystem.

Technological innovation is an ecology, making it difficult for individual 
enterprises, especially SMEs, to innovate independently. Maintaining an 
open, sharing, competitive, and cooperative innovation economy is the key 
to achieving a dynamic balance of the innovation ecosystem (Xiang, 2020). 
Firstly, in the absence of strong innovative ecological thinking, localities are still 
vying for factors and resources; as such, the mechanism of win-win sharing and 
cooperation among multiple players needs to be improved. Due to institutional 
constraints, players in the innovation chain innovate independently. For a lack of 
sufficient motivation for scientific researchers to transform their achievements, 
a split between research institutions and market players has ensued. There 
is a widespread misunderstanding about taking measures to promote local 
innovations. Overemphasizing the introduction of high-end talents such as 
academicians while ignoring the science and technology services for local SMEs 
results in an embarrassing situation in which there are no industries for experts to 
engage in. In addition, common issues of scientific and technological innovation 
have not been paid enough attention. SMEs are often exposed to constraints in 
funding, talent, technology, and information in independent R&D. The science 
and technology service system is not yet mature, there is no unified service 
organization to tackle basic and common issues, and policy initiatives are less 
direct and effective, often making SMEs start from scratch and strive to meet a 
high threshold for independent R&D. The mechanism for the open and shared 
use of government innovation resources needs to be improved, and the basic 
platform for innovative development also needs to be enhanced. China’s systems 
and mechanisms related to the building of innovation platforms and infrastructure 
requires further optimization from openness and sharing, talent flow, talent 
incentives, and investment in innovation for basic research personnel. The 
imperfect innovation ecosystem has resulted in problems such as weak driving 
ability and increased uncertainty in the sustained growth of SSDN SMEs, causing 
deficiencies in innovation cooperation and industrial supporting for identified 
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enterprises.
In the future, to run through all links of the innovation chain and achieve 

multi-level leaps from research to marketing, efforts should be increased to build 
a collaborative innovation system, which is also the basic guarantee for China’s 
integration into the global innovation ecosystem.

4　Path Choice of SSDN SMEs for High-Quality Development

Innovation is the essence of SSDN development and also the foothold to 
promote the high-quality development of SSDN SMEs. In the future, China 
should promote it through systems and mechanisms, basic input, business 
environment, and digital empowerment. Specifically, China should increase 
policy support to consolidate the institutional guarantee for innovative 
development, build more platforms to form a dynamic innovation ecology, 
enhance intellectual property protection to spur entrepreneurship, and ramp up 
upgrading and transformation for the quality and efficiency improvement of 
traditional enterprises.

4.1　Optimizing Systems and Mechanisms, Strengthening Policy 
Support, and Consolidating the Institutional Guarantee for Innovative 
Development

�e high-quality development of SSDN SMEs requires an institutional 
system that keeps pace with the times. �e key is to break the inherent system 
that restricts the innovation of SSDN SMEs, strengthen the top-level design 
of the technological innovation system, form a competition mechanism in 
support of greater innovation vitality, and function the dual driving effect 
of technological innovation and institutional innovation on SSDN SMEs, 
creating an interactive scenario in which institutional innovation promotes 
technological innovation and technological innovation drives institutional 
innovation.

First, it is necessary to shift ideas and governance methods. On the one hand, 
an outlook on the innovation ecosystem must be pursued. China should change 
the thinking of vying for innovative elements, and become fully aware that 
SMEs are an important force for technological innovation and a key player in the 
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innovation ecosystem. On the other hand, the approach to regulatory governance 
should be transformed. China should gradually lower the entry threshold for 
some monopolistic industries, especially high-tech-related industries, to replace 
regulation with strengthening supervision.

Second, it is necessary to advocate human resource as the main line. People 
are the most important element in technological innovation, and the key to 
institutional innovation is mobilizing the enthusiasm of talent (Dong, 2018). 
While consolidating the talent base for innovative development and optimizing 
the cascade structure, the talent incentive mechanism should be improved, so 
that scientific and technological talents can be capable and motivated to engage 
in technological innovation activities, providing unceasing innovations for the 
development of SSDN SMEs. On the one hand, China should bring into play the 
guiding role of the talent evaluation system, accelerate the reform of innovation 
systems for research institutions, improve the talent evaluation system stimulating 
innovation, and raise the quality and efficiency of technological output. On the 
other hand, efforts should be increased to build the talent team, cultivate and 
introduce a batch of internationally advanced scientific and technological talents 
and innovation teams, improve the overall innovation capacity, and stimulate the 
innovation motivation of all kinds of talents.

Third, special services according to local conditions should be promoted, and 
experience to form typical models should be accumulated. Local governments 
should change the way they work and shift from “enterprises seeking 
government” to “government seeking enterprises.” Precise policies should be 
introduced according to specific needs. The approach of “one policy for one 
enterprise” may be applied to provide tax, talent, finance, and technology services 
for key enterprises in the jurisdiction. Efforts should also be made to improve 
policy accuracy, such as prioritizing the listing and financing of SSDN SMEs on 
the STAR Market, the ChiNext, and the main board. Higher authorities should 
also strengthen the training of local government staff to enhance their awareness 
and ability to serve SMEs. In terms of policy system, the government should 
build a support system to encourage the development of SMEs and protect their 
rights and interests, incorporate indicators related to cultivating and developing 
SMEs into the performance evaluation system for officials, stimulate the vitality 
of local innovation and entrepreneurship, and promote traditional SMEs to 
develop into SSDN ones.
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4.2　Valuing Basic Research, Building More Platforms and Forming a 
Dynamic Innovation Ecology

To promote the high-quality development of SSDN SMEs, efforts should be 
made to value basic research, increase original innovation, build more platforms, 
enhance technological innovation governance, improve the technological 
innovation system, and foster a dynamic innovation ecosystem.

First, it is necessary to focus on original innovation to pool minds for great 
causes. Basic research is the source of the entire scientific system. It is necessary 
to speed up building a long-term mechanism to strengthen basic research, and 
keep making forward-looking and original breakthroughs to lay a solid scientific 
foundation for developing the new development paradigm. On the one hand, 
the role of a new system for mobilizing the resources nationwide to achieve 
breakthroughs in core technologies and key fields in basic research should be 
brought into play to break technology blockades from other countries (Yao & 
Li, 2021). China should strengthen scientific awareness, establish a long-term 
mechanism for technological innovation, and form an environment that facilitates 
basic research. China should also align with international frontiers, capture the 
development trend of science and technology, increase support for basic research, 
and advance scientific research layouts to strive for the initiative in setting global 
technology standards. On the other hand, China’s huge market and the complete 
industrial system should be leveraged to speed up innovation iteration and 
enhance the large-scale application ability. It is useful to link the fault between 
the application of basic research and industrialization to transform scientific 
research innovations from samples to products, and to commodities.

The second is accelerating the improvement of the mechanism for scientific 
and technological outcomes transformation and application, and forming a 
dynamic innovation ecosystem are important. Applied research is an endogenous 
driver of industrial development, and depends on a diverse innovation ecosystem. 
China should build collaborative platforms for technological innovation, keep 
improving the ability to transform technological outcomes, and effectively link 
the innovation chain with the industrial chain. The key to building and developing 
the innovation ecosystem is sound systems and mechanisms, while the diversity 
of innovators is the premise for maintaining the vitality of the innovation 
ecosystem. The key to building a dynamic innovation ecosystem hinges on 



610 DONG Zhiyong, LI Chengming

allowing for diversity, providing open and shared service platforms, and creating 
an environment for autonomous evolution. It should function the innovator 
status of enterprises, create a market-oriented environment of fair competition, 
ramp up fiscal and tax support for innovative enterprises, cultivate enterprises 
and organizations at key positions in the ecology, and enhance the stability and 
competitiveness of the innovation ecosystem. China should increase efforts for 
building and improving public service demonstration platforms. It is necessary 
to leverage their ability to pool resources such as funds, talent, technology and 
data and their role in allowing for full communication and cooperation among 
innovators. China needs to strengthen the collaboration between upstream and 
downstream enterprises in the industrial chain, and promote the synergistic 
innovation of SMEs with industry leaders and research institutes.

4.3　Improving the Business Environment, Strengthening Intellectual 
Property Protection and Stimulating Entrepreneurship

�e business environment for SMEs includes systems and supporting facilities 
such as infrastructure.

In terms of systems, efforts should be made to deepen the reform of systems 
and mechanisms and to stimulate entrepreneurship. In deepening the reform of 
systems and mechanisms, a two-pronged approach should be taken. On the one 
hand, intellectual property protection should be strengthened by legal means, 
such as providing equal protection for the legal right to operate of enterprises 
of different ownership systems under the law, relaxing market access, and 
facilitating trade and investment. It is also necessary to unblock channels for 
rights protection, rectify acts in violation of fair competition, and build a new type 
of government-business relationship that is cordial and clean. On the other hand, 
efforts for anti-monopoly must be increased. Monopolistic enterprises should 
be effectively regulated through the law, with a view to providing development 
space for SMEs and enhancing their development confidence. In stimulating 
entrepreneurship, a mechanism for error tolerance should be established to 
strengthen the protection of entrepreneurs and promote participation in innovative 
development across society. The role of entrepreneurship in organizing 
innovation resources should be brought into play to increase the vitality of 
enterprises participating in market competition. The central government has 
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been vowing to support private enterprises, but their development environment 
remains room for improvement. In an economic downturn, private enterprises are 
often the hardest hit. Under external environmental pressure, tax, fee, rent and 
rate cuts have to be increased.

In terms of supporting facilities, high-quality infrastructure and public services 
should be provided. Due to the imbalanced development in various parts of 
China, it should strengthen traditional infrastructure such as transportation in 
weak areas to achieve interconnectivity. In the era of scientific and technological 
innovation, new infrastructure must be accelerated, including the construction 
of 5G base stations, data centers, intercity high-speed rails, new energy charging 
piles, artificial intelligence and industrial internet, as well as the adequate flow 
of factors such as talent, data, and technology. In terms of platform services, 
it should improve data platforms to reduce information asymmetry, guide 
enterprises to jointly build public laboratories in industrial agglomeration areas, 
provide independent R&D platforms for SMEs, and reduce their R&D costs. 
By improving the business environment by providing both institutional and 
infrastructure services, China can foster a new economic ecological pattern in 
which micro and small-sized enterprises are dynamic, private enterprises feature 
powerful strengths, and development is motivated.

4.4　Accelerating Digital Empowerment, Strengthening Upgrading and 
Transformation and Promoting Traditional Enterprises to Improve 
Quality and Efficiency

In the era of the digital economy, there is a trend of deconstruction and 
reconstruction in business models and industrial development forms. Both the 
demand for quality and are increasingly prominent. Intelligent manufacturing 
has become the future direction of industrial development. Combined, digital 
transformation is imminent for enterprises. �e high-quality development of 
SSDN SMEs requires a focus not only on incremental cultivation, but also on 
the upgrading and transformation of traditional SMEs. Riding over the wave of 
digital technology, it should leverage digital technologies such as the internet, 
big data and artificial intelligence to boost industrial digitalization and digital 
industrialization. �rough digital technology transformation and platform-based 
service empowerment, it can drive the transformation and upgrading of traditional 



612 DONG Zhiyong, LI Chengming

SMEs, improve upstream and downstream coordination of the industrial chain, 
and help traditional SMEs improve quality and efficiency and grow into SSDN 
ones.

To address the digital divide for SMEs, both the government and industry 
associations should increase assistance in their digital transformation, promote 
the building of industry-wide big data platforms and a data sharing mechanism, 
and develop digital service platforms with strong service capabilities. In this 
way, enterprises can be guided to migrate data to the cloud and explore a path 
to industrial transformation and upgrading through digital empowerment. 
Platform-based services may also be provided to industrial agglomeration areas 
and government public data may be leveraged to minimize the digital divide of 
SMEs. It is necessary to promote the upgrading of SMEs in terms of information, 
digitalization, and intelligence for quality, and efficiency improvement. 
Consequently, traditional SMEs can be transformed into SSDN ones and 
eventually into little giants to advance high-quality economic development.

SMEs should focus on long-term development and actively embrace 
digitalization. To improve their endogenous impetus for digital transformation, 
SMEs can improve their digital management ability based on cloud platforms and 
cloud services in the short term. In the long run, however, they should connect 
with data service providers from the perspective of data value to carry out 
intelligent production and scientific decision-making through data empowerment, 
thereby enhancing the coordinated development ability of industries and the 
efficiency of resource allocation. A sound enterprise data sharing mechanism 
should be built to improve the government’s access to enterprise information 
for providing them with more accurate services, and to enhance the enterprise-
related data information sharing mechanism through financial technology means 
for better credit matchmaking to alleviate the financing difficulties of SMEs. 
Public service departments should increase investment in the industrial internet, 
accelerate the construction of digital transformation infrastructure alongside 
the wave of “new infrastructure construction,” promote effective collaboration 
within industrial clusters, pool forces against external risks, and improve overall 
production efficiency. The synergy of endogenous impetus and exogenous 
assistance will accelerate the upgrading and transformation of SMEs through 
digital empowerment toward to road to specialized, sophisticated, distinctive and 
novel development.
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