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Abstract 

The governance structure of Chinese central science and technology has gradually transformed into a 
multidimensional scientific and technological governance structure, which poses a challenge to the analytical 
framework of technological policy tools "demand-supply-environment".  Considering the institutional 
perspective, this study theoretically analyses the supply and demand of macro-science innovation policy, the co-
competition relationship under the influence of meso-organizational policies, and the knowledge accumulation 
problems on the construction of “core competence” at the micro level. We propose a possible analytical 
framework of "system guidance -- financial intermediation -- innovation diffusion" to enrich the application of 
breadth and depth of science and technology policy tools. 
Keywords: collaborative innovation; technological innovation; policy means 
 

1. Introduction 

The Fifth Plenary Session of the 13th CPC Central Committee clearly put forward the development concept of 
"innovation, coordination, green, openness, and sharing", which set the tone for the development goals of the 
"13th Five-Year Plan" period. The report of the 19th National Congress emphasized to accelerate the 
construction of an innovative country", which should be the main driving force of development and put it at the 
core of China's overall development. This is the inevitable choice for China to further deepen reform. Primer Li 
Keqiang emphasized in his government work report at the 13th National People's Congress that innovation must 
be used to promote the transformation of new and old kinetic energy and the optimization of structural 
optimization. This must be achieved through in-depth implementation of innovation-driven development 
strategies. Continuously enhance innovation capabilities and economic competitiveness. The tremendous 
achievements made during the “12th Five-Year Plan” period have laid a solid foundation for China's sustainable 
and innovative development in the future. However, at the same time, due to a wide range of development 
methods, weak innovation capabilities, and only relying on input factors, China's unbalanced, uncoordinated, 
and unsustainable development is still prominent.  
In the context of economic globalization, collaborative innovation has become the basic strategy of open 
innovation. This is an important measure to solve our country's scientific and technological development 
problems, improve independent innovation capabilities, and promote the integration of technology and economy. 
It is also the key to deepen the reform of science and technology system, further improve the science and 
technology management system and the national innovation system. The science and technology innovation 
policy are the main channel to realize China's innovative ideas. Science and technology innovation policy tools 
are the basic elements of public science and technology policies. Using it scientifically and reasonably is an 
important foundation and guarantee for achieving the expected policy goals [1]. The transformation of China's 
centralized science and technology governance structure to a multi-dimensional science and technology 
governance structure poses certain challenges to the traditional technology policy tool "demand-supply-
environment" analysis framework. In the real environment where China's market mechanisms are self-regulating 
and the country's macro-control is coexisting, institutional factors will inevitably become the main "mechanical 
device" for science and technology and economic development. Therefore, from an institutional point of view, 
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the analytical framework of the “institutional guidance—financial intermediary—innovation diffusion” will 
become a possible analytical path of policy instruments. 
This manuscript was divided into five parts in addition to the introduction. The second part introduced the 
literatures on cooperative innovation and technological innovation policy tools. The third part collected 
empirical evidence about the Chinese government's policies and obstacles in science, technology, and 
innovation. The fourth part theoretically analyzes the rationality and feasibility of policy measures. The fifth 
part proposed a possible analytical framework, namely "system guidance -- financial intermediation -- 
innovation diffusion". The final part presents the conclusion. 

2. Literature Review 

At present, many scholars in China and abroad have conducted research on collaborative innovation research 
and the analysis of science and technology policy tools. Since Schumpeter (1947) [2] put forward the theory of 
innovation, the connotation and extension of innovation research have been continuously developed and 
improved. The basic paradigm of innovation has gradually changed from collaborative manufacturing and open 
innovation to collaborative innovation. The pre-paradigm of collaborative innovation is based on the open 
innovation model proposed by Professor Chesbrough (2010) [3] in the United States. This model blurs the 
boundaries of innovation activities and enhances innovation capabilities by mining and integrating innovation 
resources. Chen Jin and Yang Yinjuan (2012) [4] believe that the completeness and dynamics of collaborative 
innovation as a new paradigm of technological innovation provided impetus for economic development. 
For the analysis and research of science and technology policy tools, Professor Su Jun’s (2014) [5] research is 
more in-depth and comprehensive in China. In his book "Introduction to Public Science and Technology Policy", 
originated from Rothwell's three types of policy tools and methods, and divided the science and technology 
policy tools into supply policy tools, environmental policy tools, and demand tools, and pointed out that supply-
side and demand-side policy tools directly promote or spur innovation activities, while environmental policy 
tools play an indirect role, thus forming a science and technology policy framework based on technological 
innovation in the “supply and demand environment”.  
In recent years, foreign scholars have also studied the scientific and technological innovation policy tools from 
different angles. Lundvall (2007) [6] believes that that STI policies have a dual nature: some policy tools are 
more suitable for promoting the development of specific areas, but their design and implementation should 
follow a systemic strategy. Science policies aims to create scientific knowledge and support the formation and 
research of scientists in universities, public research centers and R&D laboratories. Technology policies focus 
on development and commercialization of technological knowledge, which is usually sector-specific, while 
innovation policies are generally oriented towards promoting the innovation processes and commercialization 
and diffusion. Elder and Georghiou (2007) [7] developed another approach to distinguish between supply and 
demand policies. The former includes financial and service support, such as tax incentives, support for public 
research, training and personnel mobility, technical assistance to SMEs, industrial research subsidies, 
knowledge sharing and networks formation. The latter includes supervision, public procurement, and private-
demand support. Other authors distinguish between linear and non-linear STI strategies. Conversely, linear 
policies may be supply-driven or demand-driven [8]. The former is characterized by a strongly governmental 
role through active policies. It has previously proposed innovation priorities and provided direct support for STI 
activities. The latter has indeed played a key role tor private players and markets in driving and defining key 
technology and innovation strategies. Demand-pull policies focus on solving market failures; therefore, their 
priority is only to correct information asymmetries and resolve externalities. 
Scholars at China and abroad have studied science and technology policy measures from different dimensions, 
which have greatly enriching the theoretical development and practical application of public policy application. 
Broadly speaking, many policies themselves are policy tools, and the study of policy tools, and the study of 
policy tools is the study of policies. The analysis of policy tools is very helpful to master and reflect on policy 
development, implementation, and evaluation. Based on reality, the level of development of China's science and 
technology innovation policy cannot clearly classify and used various science and technology policy measures. 
From an institutional point of view, China's application of science and technology innovation policy is forcing 
huge challenges. The first is the degree of policy coordination, the second is the issue of competition and 
cooperation, and the third is the issue of knowledge spillover effects. Therefore, we collected empirical evidence 
on STI policies and obstacles encountered by the Chinese governments.2.1 Footnotes 
Footnotes should be typed in singled line spacing at the bottom of the page and column where it is cited.  
Footnotes should be rare. 
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3. The system dilemma of China’s collaborative innovation  

Collaborative innovation is based on Haken's synergy, that is, the integration and utilization of resources, 
functions, and information between organizations in complex systems [9]. Collaboration refers to the 
cooperative behaviour of each subsystem in a complex large-scale system, which transcends the individual role 
of each element itself, thus forming a joint role of the entire system. This definition emphasizes the formation of 
“order parameters” in the interaction process under certain external energy flow and material flow input 
conditions, which promotes the macroscopic evolution and development of the combination of different 
elements. Since the implementation of the innovation-driven development strategy in China, considerable 
development and progress have been made in terms of  policy consensus, innovation competitiveness and 
knowledge accumulation, which are mainly reflected in: First, supply-side reforms and optimization of policy 
supply as the main line, and gradually improve regional cooperation and innovation;; Secondly, it focus on 
establishing a collaborative and innovative platform for regional production, education, and research, so as to 
make the region’s industries, universities, and research institutions closer;  Third, pay attention to the 
development of basic research and continuously improve the accumulation and application of basic knowledge. 
However, the trend of world economic development with innovation as the main driving force is intensifying.  
While China is a period of innovation and development, making great progress, there is also a process of 
regional collaborative innovation.  policy coordination does not match the demand and supply, and the 
relationship between medium-sized organizations. The imbalance between the competition and the conversion 
rate of intellectual achievements is relatively low. And the relationship between medium-sized organizations. 
The imbalance between the competition and the conversion rate of intellectual achievements is relatively low.  

3.1 The mismatch between supply and demand in policy coordination reduces the effect of policy consensus 

From the perspective of the regional collaborative innovation policy system, compared with the traditional 
policy supply based on market failures – the “missing gap inspection” logs behind – the concept of regional 
collaborative innovation system provides a broad and complex policy basis for the regional cooperative 
innovation system between government and the market. From the macro perspective of regional innovation and 
development, the construction of regional collaborative innovation policy system has the overall, long-term, 
inclusive, pertinent, predictive, and guiding advantages to promote independent innovation.  
As government departments pay more and more attention to innovation at all levels, the types and numbers of 
innovation policies are also increasing. From the National People's Congress, the Central Committee of the 
Communist Party of China, the State Council, and its ministries to local governments at all levels, China has 
many departments that formulate innovative policies. According to statistics, from 1949 to 2010, 286 national 
legislatures, the central government and its affiliated ministries and commissions, and nearly 300 issuing 
organizations issued 4,707 scientific and technological laws, administrative regulations, and regulatory 
documents. There are 22 institutions (accounting for 1%) and 13 companies (accounting for more than 100) [1], 
which shows that the formulation and promulgation of China's science and technology policy have a wide range 
and complex organization. However, the real problem is the coordination of the formulation and implementation 
of innovation policies, and the supply and demand of innovation policies do not match. 
For a long time, public participation has been easily overlooked in China's policy formulation process. As one of 
the main players in the innovation policy, enterprises also have ignored their demands. The innovation policy 
ultimately serves the innovative entities such as enterprises, universities, research institutions, and intermediary 
organizations. Without the participation of these innovative entities, it will lead to an imbalance between policy 
supply and policy demand and reduce the actual effect of innovation policies. Therefore, there is an urgent need 
for synergies between policy providers and policy consumers. In 2015, the State Council put forward the 
"Several Opinions on Deepening the Reform of System and Mechanism and Accelerating the Implementation of 
Innovation-Driven Development Strategy", which pointed out the need to establish high-level and standardized 
enterprise technology innovation. Dialogue and consultation system to give play to the importance of enterprises 
and entrepreneurs in national innovation decision-making. To attract more enterprises to participate in the 
research and formulation of national technological innovation plans, policies and standards, and industry experts 
and entrepreneurs in the relevant expert advisory group should account for a large proportion. 

3.2 The competition and cooperation between organizations are unbalance, and the space for innovation is 
compressed 

There are competition and cooperation between various entities at the same time, but how to allocate the ratio 
between competition and cooperation is one of the problems that exist among the mesoscopic organizations of 
collaborative innovation. From the perspective of synergy, collaborative innovation is not a simple 
"collaboration, joint" innovation, but various entities use internal and external resources to generate beneficial 
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effects and a single interest entity cannot achieve this through complex nonlinear interactions. Among them, 
"complex nonlinear interaction" can be understood as competition and cooperation from a macro perspective. 
However, judging from the reality of competition and cooperation, the current competition between the meso-
organized organizations is unbalanced, which leads to the compression of the competitive space of collaborative 
innovation and in turn reduces the performance of collaborative innovation. 
Table 1: Product or process innovation cooperation of enterprise above designed size (2018) 
 

 
 
From the perspective of partners, enterprises carrying out innovation cooperation tend to conduct innovation 
cooperation with the organizations that have no direct competition with their own development. Organizations 
that directly compete with them are less likely to cooperate on innovation. In the regional cluster of l 
collaborative innovation, the competition and cooperation between enterprises is the core of its operation. As 
can be seen from the table, among the enterprises carrying out innovation cooperation, the cooperation accounts 
for 28.4%, 31.2%, 36.4% and 42.8%, respectively, in other enterprises, universities, suppliers and customers in 
the group. From the data, this is in line with the path of cooperative innovation of general enterprises, which is 
mainly concentrated in the downstream industrial chain. But partnerships with "competitors or peers" accounted 
for only 15.9%1. At the same time, the proportion of cooperation between government departments, market 
consulting institutions and venture capital institutions and innovative enterprises is relatively low. On the one 
hand, as the policy provider of collaborative innovation system, it is very necessary for the government to 
intervene during the entire intervention process of innovation policy. On the other hand, as social intermediary 
organizations of collaborative innovation system, market consulting institutions and venture capital institutions 
should provide corresponding financing and consulting services. 
From the perspective of cooperative competition theory, cooperation and competition between enterprises are a 
non-zero-sum game that can achieve win-win results [10]. Especially in the current era of globalization, 
information and intelligence, the boundary of enterprises is gradually blurred. The performance of enterprise 
collaborative innovation depends not only on the competitive advantage, but also on close cooperation with 
relevant enterprises and even competitors. The essential motivation of cooperation and competition is the 
scarcity of resources. One of the reasons for cooperation is that cooperation can make the allocation of limited 
resources among industries more reasonable, thereby forming cluster economies of scale, and then improve 
economic benefits. Secondly, cooperation can form corresponding innovation advantages through respective 
technological advantages and achieve the multiplier effect of innovation trend. Third, cooperation can 
effectively reduce innovation risks including shortening R&D time, allocating R&D and innovation costs, and 
breaking through the limitation of single innovation subject, in order to effectively avoid the possible risks of 
innovation. One of the reasons for competition is that the cooperation between enterprises is based on satisfying 
the maximization of their own interests. Second, enterprises occupy more and larger markets through 
competition, thus gradually enhancing their industrial competitiveness and enhancing their discourse power in 
cluster development decisions [11]. Competition and cooperation between enterprises are the core of the 
operation of collaborative innovation system. The benign operation of this system depends on the close 
engagement of each part’ gear. The "energy" of innovation is supplemented by cooperation, and the "precision" 
degree is enhanced by competition. 

Items
Total Enterprise 

scale
  Large 

Industrial 
Enterprises

  Medium 
Industrial 

Enterprises

  Small 
Industrial 

Enterprises

  Micro 
Industrial 

Enterprises
Enterprises and
Cooperation for

Product or
Process Innovation

(unit)

130971 10148 31727 85003 4093

% Of Total 17.5 47.5 22.5 16.9 4.9
other Business enterprise 

in enterprise group
28.4 57.5 36.8 21.7 29.3

Universities 31.2 49.2 32.7 29 19.7

Institutes for Public Research 18.6 32.4 19.7 16.8 13.5

Government Departments 11.2 13.4 11.3 10.6 15.6

Industry Associations 20.4 21.4 20.3 20.3 21.7

Suppliers 36.4 34.1 35.1 37.3 32.4

Clients or Customers 42.8 31.2 39.2 45.5 45.2

ompetitors or other Enterpris 15.9 13.3 15 16.4 19.7

Consultants 12 13.5 12.9 11.5 12.3

Venture Capital Institus 1.3 1.2 1.3 1.2 2.8

Others 17.1 12 15.8 17.8 26.5

Share of enterprises cooperate with 
these partners in enterprises with 

cooperation for innovation(%)
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Total by S ize of 
Enterprises

298396 277670 58773 39.8 37.1 7.8

  Large-sized 
Industrial Enterprises

15234 14296 4589 71.3 66.9 21.5

  Medium-sized 
Industrial Enterprises

67141 62925 14516 47.7 44.7 10.3

  Small -sized 
Industrial Enterprises

200672 185648 37905 39.9 36.9 7.5

  Micro-sized 
Industrial Enterprises

15349 14801 1763 18.3 17.7 2.1

Item
Number of Innovation-

active Enterprises 
(Unit)

Of Total(%)

Innovators

Enterprise
s with all 4 

kinds of 
innovation

Innovation-
active 

Enterprise
s

Innovators
Enterprises with all 4 kinds of 

innovation

 

3.3 The “externality” and “free-riding” of knowledge innovation reduce the spillover effect of knowledge 
accumulation 

Whether it is driving national- or regional-economic development, as the basis of technological innovation, 
knowledge innovation has always been the “power source” for development. Based on the thinking of the 
institutional system, David and Hall (2006) [12] pointed out the differences between scientific knowledge and 
technical knowledge, “Scientific knowledge is the knowledge generated under publicly disclosed social norms. 
Its purpose is to be recognized and created by the founders of science, and another purpose of technical 
knowledge is to obtain exclusive rights to use technical knowledge (including the intellectual property systems 
and the possibility of confidentiality)”. In practice, the main body of innovation focuses on technological 
knowledge innovation. One of the obstacles for the development of regional collaborative innovation in China is 
precisely because of the “externality” and “free-riding” in the process of technological knowledge innovation, 
which leads to the inability of knowledge innovators and initial investors to reduce their knowledge. Another 
one of the obstacles to the development of regional collaborative innovation in China is the “externality” and 
“free-riding” that exist in the process of technological knowledge innovation, which leads to the knowledge 
innovator and initial investors not getting the proper return, thus reducing the spillover effect of knowledge 
accumulation. 

In the policy practice of collaborative innovation, technological knowledge innovation is an important issue 
related to sustain economic development. According to Enterprises above Designated Size with Innovation in 
China in 2017 (Table 2), although the number of enterprises engaged in innovation activities and the number of 
enterprises implementing innovations are improved in different degrees compared with 2016 generally increased 
by 0.7%, 1.0%, respectively, but it is worth noticing that the proportion of achieving four innovations 
simultaneously achieving “four kinds of innovations” 0F

1 are divided based on the whole and scale. The degree of 
decline in the field is different, especially the proportion of large enterprises and micro-enterprises that 
simultaneously achieved four innovations is decreasing by 0.5% and 0.3% respectively. Four kinds of 
innovations can be understood to some extent as the result of technological knowledge innovation. In recent 
years, the country has provided relatively convenient policy guidance and preferential treatment for the 
innovation and development of small and micro enterprises, but the effect may not be ideal. 
Table 1 Innovative enterprises above Designated Size (2017) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: China Statistical Yearbook on Science and Technology (2018) [6]. 

                                                           
 

1 Data Sources: Department of Social, Science and Technology, and Cultural Statistics National Bureau of 
Statistics and the Department of Strategy and Planning of Science and Technology. China Statistical 
Yearbook on Science and Technology (2018). Release time: March 2, 2019. 
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Arrow (1972) [13] said in his discussion regarding knowledge innovation: “The root cause of under-investment 
(and thus poor performance) of private participants is the inability to obtain full economic returns from investing 
in new knowledge or research and development of new technologies.” From a pure market perspective, if the 
spillover effects of technological knowledge innovation do not bring benefits or incentives to knowledge 
creators, then the externalities of technological knowledge innovation will lead to innovation interest and 
motivation. As Bronwyn H. Hall (2007) [14] stated in technical policy economics, “the unprincipled 
externalities make knowledge creators only gain some of the benefits, and when faced with competitors, 
competitors can enjoy the benefits and harm the interests of the knowledge creators, and thus will be factors that 
inhibit innovation. Once there is a “free rider” phenomenon, the innovator’s passion for innovation may be 
extinguished”. Knowledge innovation needs to complete spillover under the norms of the intellectual property 
system. In the technology diffusion theory, it is generally believed that the government can vigorously promote 
the realization of this process and can also block the speed of diffusion to a large extent [15]. Therefore, the 
government needs to weigh the loose and strict patent property protection measures. 

4. Institutional Reasons for Building a Framework of Collaborative Innovation 

In the system embedding theory under the domain, collaborative innovation can be act as an innovative 
ecosystem based on the inter-integration and interaction with regional macro-system embedding, cluster-based 
competition relationship embedding and organizational micro-knowledge embedding. The hierarchical 
embedded construction of collaborative innovation needs to form a consensus on the vertical policy in the 
process of innovation, and form the innovation competition between the horizontal organizations on the 
mesoscopic level, and form the accumulation of the scattered knowledge on the micro level. Consensus, 
compatibility, and cumulative realization require a layered and progressive institutional framework to regulate 
and grasp accordingly. New paragraph: use this style when you need to begin a new paragraph. 

4.1 Policy Consensus is the Institutional Basis for Regional Macro-Collaborative Innovation and Development 

There are two basic meanings of policy consensus. On the one hand, the framework of the “top to down” 
technology innovation policy system is consistent, that is, from the perspective of the NIS, what kind of 
innovation can promote political, economic and social development, and thus form a stable and dynamic 
institutional framework. On the other hand, it depends on technological innovation policies by the “bottom to 
up” regional cooperative innovation entities. The implementation of the government's science and technology 
innovation policy depends on the consensus realization of “up and down interconnection” to achieve better 
results. It is generally believed that the government plays an important role in promoting collaborative 
innovation. In theory, “market failure” and “system failure” are the reasons for government participation. From 
the perspective of “market failure”, the social benefits brought by technological innovation outweigh the 
individual benefits, which may result in too little investment by the private sector in  innovation activities, and 
innovation activities themselves have great uncertainty, so government innovation subsidies and technology 
grants can stimulate collaborative innovation entities to carry out corresponding innovation activities. It can be 
seen from numerous empirical studies that in policy recommendations to improve regional innovation 
performance, the government should increase investment in scientific and technological innovation, play a role 
of funding and guidance, improve the institutional environment for collaborative innovation, and mobilize 
innovative entities. The enthusiasm for participating in collaborative innovation [16] suggests the government 
needs a complete and overall institutional framework to regulate and promote the development of collaborative 
innovation activities.  
In terms of "system failure", the possibility of failure stems from the conflict of interests between the various 
entities in the system. Collaborative innovation is a more complex and more involved innovative organization, 
which leads to the fact that not all collaborative innovation entities are eager to innovate, because as a profit-
oriented enterprise, innovation will only be carried out when the total revenue is expected. Innovation exceeds 
the total cost. Of course, the total cost here also includes sunk costs [17]. Therefore, the consensus on a healthy 
competitive relationship between collaborative innovation entities also requires the government to resolve 
practical problems related to sunk costs and intellectual property protection. 

4.2 Horizontal innovation competitiveness among organization is the driving force of regional collaborative 
innovation 

Modern economic development needs to form the scale effect to gain the advantages of cluster innovation. 
Well-ordered competition is considered an important factor in economic development, and the key to 
competition lies in innovation. From the perspective of enterprises, most companies cannot bear the contingency 
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and nonlinear risks of innovation. The pressure of market competition forces them to systematically support 
innovation activities on a large scale. Due to innovation, the competitive advantage of any company will force 
its competitors to work hard to carry out innovative activities, which has led to fierce innovation competition 
among companies in the fastest-growing economic regions. At the same time, an innovative company can gain 
benefits by transferring its patented technology to others at an appropriate price, which leads to  extensive 
cooperation and win-win cooperation between companies in disseminating the latest technology, which will be 
even greater. Of course, the horizontal organization of collaborative innovation is not limited to enterprises, but 
also includes universities, research institutions, financial intermediaries, and non-governmental organization. 
Each entity exerts its own competitive advantages at different stages of innovation, and then forms a competitive 
and cooperative relationship of cluster synergy. However, cluster collaborative innovation has a certain path 
dependence [18]. “Path dependence stems from the reward-growth mechanism, once it moves toward a specific 
path, the mechanism will strengthen the direction” [19]. From the perspective of institutional economics, once 
the institutional arrangement is selected, it will lead to rational behavior. The collective action of the subject is 
suboptimal. In the horizontal organization of collaborative innovation, the behavior of breaking path dependence 
and aiming at knowledge innovation, technological innovation and institutional innovation may require the 
orderly competition between the subjects as its driving force. The competitive needs include reducing 
transaction costs between collaborative innovation entities, improving the financial intermediary system under 
the premise of good competition, and further optimizing the allocation and flow of scientific and technological 
resources among the collaborative innovation entities, allowing capital to flow to the innovative and efficient 
Enterprises and departments to enhance the performance of collaborative innovation. 

4.3 The accumulation of knowledge at the micro level is an important guarantee for the diffusion of innovation 
in collaborative innovation. 

An important feature of innovation is accumulation. Many innovations not only replace old technology and 
make them obsolete; on the contrary, they complement existing technologies and constitute a net increase in the 
stock of technological knowledge in the economy. Lipsey (2005) [20] argues that “accumulation depends on the 
effectiveness of management mechanisms passed down from generation to generation and on technical support 
for knowledge storage tools”. The root of innovation may be that when a problem arises in front of the 
innovator, the first is to make the best use of the existing knowledge retained and apply it to the entire research 
and development phase. At the same time, research and development activities will generate knowledge 
accumulation during the entire innovation process. Only when all know knowledge accumulation cannot solve 
the problem, innovation can become the target of research. No matter which of the two innovation paths, there is 
integration and decomposition of existing knowledge. In the entire process of collaborative innovation, 
technological progress will generate feedback on the expansion of knowledge, thereby forming a coordination 
between knowledge and technology circles integration. Therefore, the widespread dissemination of innovation 
among collaborative innovation entities is particularly important. On the basis of accumulation and competition, 
the diffusion effect of innovation will be enhanced in the application of knowledge and technology and the 
creation of an overall innovation environment. Technological innovation is an interactive and gradual process 
based on communication and knowledge exchange. 
Scientific and technological innovation is an interactive and gradual process based on communication and 
knowledge exchange. In the era of knowledge economy, innovative behavior has formed complex relationships 
and interactive networks. The national innovation policy system needs to shape the institutional environment for 
the creation, dissemination and value-added knowledge and industrial innovation.  Does innovation in the 
economic society require government intervention or to what extent has the intervention been discussed so far. 
Due to the economic reasons of “market failure” and “system failure”, people have gradually reached a broad 
consensus: First, the government has the responsibility to provide an effective educational environment and a 
solid scientific foundation; Second, the public science and technology foundation must effectively carry out 
knowledge dissemination or exchange between industries; Third, the government should provide the necessary 
institutional framework, including high-level macroeconomic stability, competition policy and infrastructure for 
innovation. When Joel Mokyr (2011) [21] discussed the relationship between technology and economic 
modernization, it pointed out: “Technology cannot take the helm of historical processes, and only when 
institutions, management, and ideologies are correspondingly changed, can technological advances promote 
economic development”. The development of the collaborative innovation model is accompanied by the 
continuous and in-depth application of policy measures. These three consensuses provide theoretical basis and 
the rationality for the application of technological innovation policy tools in the process of collaborative 
innovation. 
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5. Technological Innovation Policy Tools in the Context of Collaborative Innovation: Institutional 
Guidance - Financial Intermediation - Innovation Diffusion 

According to the NIS theory, the basic idea of designing innovative policy tools is to observe the activities 
covered by the system in a complete way in order to discover the defined system (country, industry or region), 
including the relative institutions and mechanism, and point out the shortcomings of the system further design 
the corresponding policy measures. From the system perspective, the scientific and technological policy 
instruments in the context of collaborative innovation are analysis. The purpose is to respond to the macro-
policy consensus, the competitiveness of the medium-level consensus, the competitiveness of the medium-level 
collaboration innovation subject and the innovation needs of micro-knowledge accumulation in the process of 
collaborative innovation. Based on the institutional reasons for the development of the collaborative innovation 
model, we initially constructed a three-dimensional collaborative innovation policy tool of “Institutional 
Guidance – Financial Intermediation – Innovation Diffusion” (Figure 1). 
 
 

 
 
Figure 1 Scientific and technological innovation policy tools under the background of collaborative innovation 
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5.1 Institutional Guidance 

5.1.1 National plan of STI 

The national science and technology planning mainly refers to the establishment of a national science and 
technology development macro strategy by the government through corresponding procedures, formulating 
scientific and technological innovation development plans, emphasizing the importance of innovation to 
economic and social development, and setting goals and strategies. The action guidelines will be used to 
establish key economic sectors and technologies. The department executes continuous master plan for short-
distances, medium-distances, and long-distances, and describes the macro-strategic deployment of technological 
innovation in the entire industry. 

5.1.2 Technology policy evaluation system 

The science and technology innovation policy evaluation system are a comprehensive evaluation system that 
integrates a series of process management such as policy formulation, policy implementation, and policy effects 
at the institutional level. The purpose is to improve the status quo of top-down development of science and 
technology innovation policies, avoid ignoring the policy needs of innovation entities, establish barriers between 
supply and demand, between the upper, middle and lower layers of collaborative innovation entities, form a 
virtuous circle of policy evaluation system, and improve policy effects. 

5.1.3 Technology estimation exercises 

The technology estimation system is a systematic and regular forward-looking judgment and guidance for the 
frontier of science and technology. The government uses this innovative policy tool to provide forecasts and 
judgments for future technological development, grasp the world innovation and development trends, and then 
guide the technological innovation direction of innovation entities. 

5.1.4 Intellectual property  

Intellectual property includes two aspects. The first is to formulate and improve the intellectual property 
protection laws and protect intellectual property through formal laws and regulations such as copyright system, 
patent system and technology property rights system; the second is the protection of intellectual property rights. 
Its purpose is to compensate for the “spill-over effect” of scientific and technological innovations with the 
attributes of public goods, and then stimulate enthusiasm of technological innovation and promote the 
development. 

5.1.5 Administrative agencies 

The establishment of administrative agencies includes an organic combination of regional science and 
technology policy systems, regional science and technology development departments, and scientific and 
technological development coordination and cooperation mechanism. Currently, China's regional innovation-
driven development is shifting from investment-driven to innovation-driven. However, due to different resource 
allocations, regional innovation capabilities are not balanced. The design of the science and technology 
innovation policy system should consider the needs and capabilities of the specific regions and areas. 

5.1.6 Public education system: national strategy 

Public education policy is an extremely broad policy area. One of the cores of the innovation system is the 
research capacity of the country or region and the way it did closely linked to the national higher education 
system. By incorporating “science”, “technology” and “innovation” into the current concepts of basic education 
to higher education. Abramovitz (1986) [22] believes that the state’s investment in social and human capital is 
the glue that combines knowledge and innovation systems. Public education policies need to invest not only in 
public knowledge creation institutions, but also in the private sector, such as private universities, technical 
colleges, and other social knowledge education and training schools. 

5.1.7 Standardized and quantifiable innovative quality management system 

The standardization and quantification of the innovation quality management system can be expressed as a 
quantifiable innovation quality management system, which standardizes the construction of science and 
technology infrastructure and regulates it through a legal framework. The standardization of science and 
technology infrastructure enables various government-funded laboratories and science centers to formulate 
construction standards that can be followed to improve the sharing mechanism, and simultaneously strengthen 
the development and construction of basic technologies. The innovative quality management system based on 
the legal framework is an important institutional guarantee for the government to promote the implementation of 
scientific and technological projects and the acceptance of results. 
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5.1.8 Public procurement policy 

Public procurement policies include standardized public procurement procedures and assessment of R&D needs 
and risk assessment system. Public procurement policy is an innovation-oriented government procurement 
method. The government provides a stable market for emerging technologies and innovative products through 
procurement, and at the same time sends positive signals of innovation entities in the market of technology or 
product and its derivative industry chain innovation, making them full of  confidence, determination and 
development in research. The R&D demand estimation and risk assessment system refers to the pre-judgment of 
R&D expenditure requirements based on domestic and foreign economic and technological development trends, 
and project risk level assessment and reasonable risk assessment. 

5.2 Financial Intermediation 

5.2.1Financial incentives 

Financial incentives include independent budgets for R&D expenditures and direct research budgets. The 
independent budget for R&D expenditure requires the government to make an independent budget for the next 
year's R&D expenditures in the budget process based on the R&D needs of the previous year to support basic 
research and common technology R&D closely related to the public interest. Direct research funding budget 
refers to the budget directly used for scientific and technological research in order to stimulate innovative 
subjects to conduct basic research. 

5.1.2 Financial subsidies 

Financial subsidies are divided into competitive research funds and classified subsidies (regional, sectoral, and 
industrial). The provision of competitive research funds can fully stimulate competition among market 
innovation entities, thus stimulating market innovation vitality; classification subsidies are designed to provide 
financial subsidies to regions where resources are different. And sectors and industries are currently lagging in 
certain areas and increase their enthusiasm for innovation. 

5.1.3 Innovative financial system 

Innovative financial system mainly refers to the government improving the financing environment of scientific 
and technological innovation through financing, venture capital, credit loans and other policy means. Nowadays, 
with the gradual improvement of the market-based financial system, policy tools should be biased towards 
public loan projects without interest rates and preferential interest rates, public loan guarantee systems, venture 
capital and commercial innovation. Through the intermediary role of the innovative financial system, innovation 
entities have strengthened their innovative capabilities in full market competition, while implementing strict 
government supervision to prevent the rapid deterioration of the financial environment from causing market 
failures. 

5.3 Innovation Diffusion 

5.3.1 Interactive Enhancement Plan in the Innovation System 

Lundvall (2007) [23] emphasizes when studying the national innovation system that “the area of industrial 
activity is based on the close activities between suppliers and users, involving different types of learning 
networks between companies and between public and private participants”. Therefore, the essence of innovation 
diffusion is the interactive learning process of knowledge creation, knowledge transfer and knowledge 
accumulation, including public-private cooperation innovation promotion plan, industry-university-research 
cooperation innovation promotion plan, research personnel mobility training plan, perfect technology transfer 
system and the construction of a science and technology interactive park to improve public scientific literacy. 

5.3.2 Public-Private Partnership Innovation Organization 

The public-private partnership innovation organization is an “innovation bridge” that connects public 
knowledge innovation organizations such as governments, universities, and research institutions with social 
innovation. In the era of intelligent Internet, the innovation network can connect with each other and learn from 
each other through dense information flow. The development of Silicon Valley,  the world's advanced 
technology center, is precisely because local entrepreneurs are affected by local universities and social 
innovation, Putnam (2000) [24] pointed out that "Silicon Valley's success is largely due to the horizontal 
network of formal and informal cooperation, which has been developed in startups in the region." 
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5.3.3 Science and technology innovation exchange 

In the whole social system, culture plays an important role in the formation of the innovation system, the 
cultivation of innovative habits, the cultivation of innovative spirit, and the improvement of the innovation 
system. In the field of institutional economics, culture is used as an “informal constraint” that affects economic 
development for a long time, focusing on the creation of innovative culture, the creation of an atmosphere of 
technological innovation between entrepreneurs and students, and the promotion of scientific and technological 
innovation concepts. 

5.3.4 Public Innovation Incubator 

The Public Innovation Incubator encourages companies to split derivatives and entrepreneurship. It will provide 
a good environment for entrepreneurship by reducing costs and providing consulting services (including 
providing property leasing services below market prices), professional corporate executives, and establishing 
with venture capitalists. In a developed economic system, A public innovation incubator has a continuous 
process from basic research to commodities, which can provide the public with guidance and suggestions on 
innovation and entrepreneurship and increase the possibility of successful innovation and entrepreneurship. 

6.Conclusions 

From the institutional perspective, this article theoretically analyzes the supply and demand of macro-scientific 
innovation policies, the relationship between competition and cooperation under the influence of meso-
organizational policies, and the accumulation of knowledge based on the construction of “core competence” at 
the micro level. This article proposes that the core concept of the modern innovation system is the result of the 
interactive process, which involves many participants at the macro and micro levels, and is not only controlled 
by market forces, but also by non-market institutions. 
The problem to be solved by institutional guidance is the policy consensus between the market and the 
government; the problem solved by financial intermediation is the competition and cooperation among the main 
participants in market innovation; the diffusion of innovation must solve the problem of knowledge creation, 
diffusion and accumulation in the innovation system. As one of the main bodies of the system, the government 
has become one part of the system itself and has its own goals and internal goals. As a member of the innovation 
system, the “top to down” strategy design method may be questioned, but all the innovation entities need to plan 
and evaluate the whole process of the policy, so that the whole system can operate normally. 

Acknowledgments 

1.Funding supporter: Fundamental Research Funding Projects of Central Universities in China. Funding 
approve number: 2019CDJSK49YJ10. 
2.Funding supporter: Science and Technology Association, Chongqing, China. Funding approve number: 
KJXX2017008. 
 
References 
[1] Zhao, X. a. S., Jun. . (2007). An analysis framework for public S＆T policies: the perspective of policy tools. 

Studies in Science of Science, 25(1), 5.  
[2] Schumpeter Joseph, A. (1947). Theoretical Problems of Economic Growth. Journal of Economic History, 

7(S1), 1-9.  
[3] Chesbrough, & Henry. (2017). The Future of Open Innovation. Research Technology Management 
[4] Jin, C., & Yin-Juan, Y. (2012). Theoretical basis and content for collaborative innovation. Studies in Science 

of Science, 30(2), 161-164. 
[5] Jun Su. (2014) Public Policy for Science and Technology: an Introduction. Science Press. 
[6] Lundvall. National Innovation Systems—Analytical Concept and Development Tool. Industry & Innovation, 

2007, 14(1):95-119. 
[7] Edler, J., & Georghiou, L. (2007). Public procurement and innovatio-Resurrecting the demand side. 

Research Policy, 36, 949-963. 
[8] Cimoli, M., Ferraz, J.C., Primi, A. (2005). Science and Technology Policies in OpenEconomies: The Case of 

Latin America and the Caribbean. United Nations, Santiago de Chile, Chile. 
[9] Haken, H. (2000). Information and Self ‐Organization: A     

American Journal of Physics, 57(10).  

http://www.ijiset.com/


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 7 Issue 8, August 2020  

ISSN (Online) 2348 – 7968 | Impact Factor (2020) – 6.72 

www.ijiset.com  

117 
 

[10] Li, Y., WU, X., & Hu, Y. (2013). Research on Collaborative Innovation Strategy of Strategic Emerging 
Industry Clusters Based on Evolutionary Game. Science&Technology Progress and Policy, 30(2), 70-
73.  

[11] Wan, Y., & Wang, Y. (2014). Research on Enterprise Competition and Cooperation Relationship of 
Industrial Cluster Collaborative Innovation. Management World, 8, 175-176.  

[12] Hall, D. B. H. (2006). Property and the pursuit of knowledge: IPR issues affecting scientific research. 
Research Policy, 35(6), 767-771.  

[13] Arrow, K. J. (1959). Economic Welfare and the Allocation of Resources for Invention: Macmillan 
Education UK. 

[14] Bronwyn, H., Hall, Vania, & Sena. (2017). Appropriability mechanisms, innovation, and productivity: 
evidence from the uk. Economics of Innovation & New Technology. 

[15] Vonortas, N. S., Rouge, P. C., & Aridi, A. (2015). Innovation Policy: A Practical Introduction.  
[16] Junhong, B., & Fuxin, J. (2015). Synergy Innovation,Spatial Correlation and Regional Innovation 

Performance. Economic Research Journal, 7, 174-187. 
[17 William, J. (2002). The Free-Market Innovation Machine: Princeton University Press. 
[18] Wan, Y., & Wang, Y. (2014). Research on Enterprise Competition and Cooperation Relationship of 

Industrial Cluster Collaborative Innovation. Management World, 8, 175-176. 
[19] North, D. C. (1990). Institutions,institutional change and economic performance: Cambridge University 

Press. 
[20] Lipsey, R. G., Carlaw, K. I., & Bekar, C. T. J. O. C. (2011). Economic Transformations: General Purpose 

Technologies and Long-Term Economic Growth. Economic History Review, 59(4), 881-882. 
[21] Mokyr, & Joel. (2006). Economic Transformations: General Purpose Technologies and Long-Term 

Economic Growth. Journal of Economic History 
[22] Abramovitz, M. (1986). Catching Up, Forging Ahead, and Falling Behind. Journal of Economic History, 

46(2), 385-406. 
[23] Lundvall, Industry, B. k. J., & Innovation. (2007). National Innovation Systems—Analytical Concept and 

Development Tool. Industry&Innovation 
[24] Putnam, R. D. (2000). Bowling alone:the collapse and revival of American community. Paper presented at 

the Acm Conference on Computer Supported Cooperative Work. 
 
 
 
 
First Author: I am a doctoral student, and my main research direction is public science and technology policy analysis. I have been 
approved by the Science and Technology Rising Star Cultivation Program of Chongqing Association for Science and Technology, with a 
project amount of 50,000 yuan. Published four papers related to innovation culture and innovation policy. Academic interest is mainly in 
public policy analysis. 
 
Second Author: I obtained my Ph.D degree in 2001 at Sichuan University and was immediately recruited as Associated Independent 
Investigator due to my excellent achievements (4 peer-reviewed publications). I started to do my postdoctoral fellow in 2003 at University 
of Texas Medical Branch (UTMB),  promote as a Research Scientist, Instructor and an assistant professor because of my higher quality 
publications’ record (28 papers and 45 meeting abstracts) I have been involved in basic scientific research for over 27 years and have 
widespread experience in the fields of biochemistry, molecular biology, immunology, cell biology, mitochondrial biology, pathophysiology 
and animal models, including mice, rats, rabbits, swine, sheep and cow. My current research interests are to understand 1) if SARS-Cov-2 
infection induces cardiomyopathy by using our established rodent models in vivo and primary cardiomyocyte in vitro; 2) the mechanisms of 
cardiomyocyte response to SARS-Cov-2 infection via a) why dose SARS-Cov-2 infection injury heart-, and cardiac-mitochondria by 
examining the omics including nano-LC MS/MS, Functional Proteomics Reverse Phase Protein Array and next gene sequences; b) what 
mitochondrial-related pathways will involve in SAS-Cov-2 induced heart dysfunction by identification of potential pathways related 
gene/proteins expression; and 3) screening the potentially therapeutic agents to protect heart function. I anticipate my research will provide 
insight into the mechanisms of heart dysfunction in cardiomyopathy development and identify the proteins, which specifically interact with 
heart response to SARS-Cov-2 infection.  
 
Third Author is a member of the IEEE and the IEEE Computer Society. Do not specify email address here. 
 
 
 
 

http://www.ijiset.com/

	3. The system dilemma of China’s collaborative innovation
	3.2 The competition and cooperation between organizations are unbalance, and the space for innovation is compressed
	3.3 The “externality” and “free-riding” of knowledge innovation reduce the spillover effect of knowledge accumulation

	4. Institutional Reasons for Building a Framework of Collaborative Innovation
	4.1 Policy Consensus is the Institutional Basis for Regional Macro-Collaborative Innovation and Development
	4.2 Horizontal innovation competitiveness among organization is the driving force of regional collaborative innovation
	4.3 The accumulation of knowledge at the micro level is an important guarantee for the diffusion of innovation in collaborative innovation.

	5. Technological Innovation Policy Tools in the Context of Collaborative Innovation: Institutional Guidance - Financial Intermediation - Innovation Diffusion
	5.1 Institutional Guidance
	5.2 Financial Intermediation
	5.3 Innovation Diffusion


