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Abstract—In order to achieve the fusion of innovation chain and fund chain in strategic emerging 
industries, improve industrial innovation performance, and realize capital appreciation, based on the 
connotation and structural characteristics of the two chains, this research analyzes and summarizes the 
fusion mechanism from three aspects, including the elements, the process of fusion as well as the law of 
evolution. After research, it is found that the fusion of the innovation chain and fund chain is to integrate on 
the basis of synergy, then, deepen the synergy and form a spiral system. Lastly, from the point of view of 
fusion elements, a strategy which can promote the incorporation of the two chains is proposed. This 
research can be regarded as a reference for the fusion development of the innovation chain and fund chain in 
strategic emerging industries.  

1 INTRODUCTION 

Innovation is the first driving force of development and 
the strategic support for building a modern economic 
system. Strategic emerging industries such as new energy, 
energy conservation and environmental protection, new-
generation information technology, biotechnology and 
high-end equipment manufacturing, which have huge 
development potential and play an overall driving and 
leading role for the economy and society, are the main 
battlefields for technological innovation. Developing the 
core and key technologies of strategic emerging industries 
and improving the efficiency of industrial resources 
allocation are of great significance to promoting the 
innovation-driven development of country. Innovation 
chain is the core chain of the strategic emerging industries. 
In the meantime, the fund chain plays a supporting role in 
the stable operation of all links in the strategic emerging 
industries innovation chain as well as the development of 
industrial operations. The fusion of the two chains can not 
only maximize the use of innovative resources and 
financial resources, but also better improve the innovation 
performance and realize capital appreciation of strategic 
emerging industries. Therefore, based on the existing 
related research materials, this paper explains the fusion 
mechanism by analyzing the fusion elements of the 
strategic emerging industries innovation chain and fund 
chain, the fusion process and the evolutionary law of the 
fusion, and comes up with some strategies to accelerate 
the fusion of the two chains from the perspective of the 
fusion elements, as well as provides a decision-making 

reference for the fusion development of the strategic 
emerging industries innovation chain and fund chain. 

2 LITERATURE REVIEW 

The research on the relationship between innovation chain 
and fund chain mainly contains the constraint of the 
government support for innovation, financing restriction 
on innovation, the impact of R&D investment and 
financing methods on innovation, the promotion of capital 
allocation related to the innovation chain, as well as the 
impact of different stages and capital investment on 
innovation performance. In terms of the government 
support for innovation, Selvarajah K et al. (2017) put 
forward that innovation level should be improved through 
strengthening governance mechanism, Wu Jian et al. 
(2018) found that government subsidies can play the role 
of resource attributes, promote innovation input of 
strategic emerging industries, and boost innovation output 
[2]. In terms of the inhibitory action of financing 
restrictions on innovation, Hottenrott H and Peters B 
(2012) have concluded that financing constraints are not 
dependent on the availability of internal funds, but are 
driven by the ability to innovate [3], Li Yuanyuan (2020) 
concluded that financing constraints are significantly 
negatively correlated with innovation efficiency in 
strategic emerging industries [4]. As for the impact of 
R&D investment and financing methods on innovation, as 
reported in the study conducted by Li Weizhong (2020) et 
al., it is said that building up a sustainable growth 
mechanism of research and development investment has a 
significant effect on improving technological innovation 
performance [5], from the perspective of research and 
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development as well as cooperation methods, Wu Jun and 
Huang Dongmei (2016) came up with policy suggestions 
of innovation efficiency related to products and process in 
strategic emerging industries [6]. When it comes to the 
promotion of capital allocation of the innovation chain, 
Zheng Wenfan (2019) found that the allocation of capital 
chains that focuses on the innovation chain helps to 
promote scientific and technological innovation activities 
[7], which is conducive to cracking down upon the 
"islanding phenomenon" in scientific and technological 
innovation and improving the efficiency of technological 
innovation [8]. Zhang Huiying and Dai Wanliang (2011) 
constructed a model of innovation capital chain, and 
believed that the entire innovation capital is essentially a 
cyclical process in which capital supports technological 
innovation [9]. In terms of the impact of different stages 
and capital investment on innovation performance, Li 
Peinan (2014) divided the innovation stage into two 
stages: technology development and achievements 
conversion, and studied the influence of different stages 
on innovation performance [10]. Also, Yang Wu and 
Yang Dafei (2019) found that the current personnel 
investment is in a good state, and excessive emphasis on 
capital investment will inhibit the improvement of 
innovation performance [11]. 

To sum up, the current research on the relationship 
between the innovation chain and the fund chain mainly 
includes the government support for innovation, the 
restraint of financing restrictions on innovation, the 
impact of R&D investment, financing methods, the 
allocation of funds which focuses on the innovation chain, 
as well as the impact of different stages and capital 
investment on innovation performance. And the research 
on multi-chain fusion mainly focuses on the macro study 
of the development strategy on multi-chain fusion and the 
support of financial system of the multi-chain fusion [12], 
as well as the "four-chain" fusion rule based on domestic 
and foreign practices [13]. However, there are few 
literatures related to the fusion mechanism of innovation 
chain and fund chain and the effect of fusion on 
innovation performance. From a systematic point of view 
and according to the structure and characteristics of the 
innovation chain and fund chain in strategic emerging 
industries, this article analyzes the fusion mechanism of 
innovation chain and fund chain from three aspects which 
includes the fusion elements, the fusion process and the 
law of evolution, and comes up with some strategies to 
promote the fusion of dual chains from the perspective of 
fusion elements. Improve the efficiency of industrial 
resources allocation and innovation performance through 
the fusion of the two chains. 

3 CONNOTATION AND ELEMENT ANALYSIS ON 

THE CONCEPT AND FUSION OF INNOVATION 

CHAIN AND FUND CHAIN IN STRATEGIC 

EMERGING INDUSTRIES 

3.1 The Connotation of Innovation Chain and 
Fund Chain 

 Connotation of the innovation chain. Kang Jian 
and Hu Zuguang (2017) concluded that the 
innovation chain is based on the value association 
of the main bodies in the industry chain. 
According to the function of each main part, it 
can be classified into nodes and supporting points. 
The nodes include upstream and downstream 
enterprises, scientific research institutes and 
colleges and universities. The supporting points 
include intermediary agencies, governments, 
banks, etc. [14]. Sen (2003) believes that the 
innovation chain is a complete chain which 
includes the generation of innovative thinking, the 
conversion of research fruits and the realization of 
creative products [15]. In this paper, the 
connotation of the innovation chain of strategic 
emerging industries is defined as: take the 
strategic emerging industries as the core subject, 
take the market demand as the guide, connect the 
relevant innovation participants and innovation 
links through creative activities, so as to meet the 
market demand and realize the circular chain 
structure of the industrialization of innovation 
fruits, it includes research and development stage, 
achievement transformation stage, marketization 
stage and industrialization stage. Each node of the 
innovation chain is closely related to each other, 
and the completion of the previous innovation 
section will facilitate the progress of the next link  
[16]. In addition, the innovation chain is mainly 
composed of strategic emerging industries, and 
cooperative innovation can also be carried out by 
governments, universities and scientific research 
institutions during the process of research and 
development. 

 Connotation of the fund chain. From the 
perspective of innovation, the fund chain is 
formed by different forms of financial support in 
the process from research and development to 
industrialization [17]. From the perspective of 
enterprises, the fund chain is a chain of capital 
supply and demand formed in the process of 
value creation between enterprises and among all 
links within enterprises [18]. In this paper, the 
connotation of the fund chain of strategic 
emerging industries is defined as: To support the 
development of industrial operation, to meet the 
demand for capital in each link of innovation 
chain, so as to promote the industrialization chain 
of innovation results. The fund chain includes 
three stages: the first stage is the funding of the 
industrial capital, that is the source of money, the 
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second phase is the use of funds, which means the 
investment into the industrial innovation research 
and development as well as production and 
operation, the third stage is the return and 
reallocation of capital, that is, the reinvestment of 
innovation after capital appreciation. 

3.2 Connotation of Fusion of Innovation Chain 
and Fund Chain 

Li Xiaofeng (2018) believes that the essence of the "four 
chains" is the deepened cooperation and in-depth synergy 
of different innovation entities [19]. This paper defines 
the concept of the fusion of innovation chain and fund 
chain as a dynamic fusion process that deepens 
collaboration between the strategic emerging industries 
innovation chain and fund chain, which improves 
industrial innovation performance and capital value-added 
capabilities, and meanwhile, the system presents a spiral 
trend. The fusion of innovation chain and fund chain can 
optimize the allocation of innovation resource elements, 
reduce the uncertainty and risk in the process of 
innovation activities, as well as improve the innovation 
performance. 

3.3 Analysis of The Fusion Elements of 
Innovation Chain and Fund Chain 

There are three main aspects for the fusion elements on 
innovation chain and fund chain. The first one is the 
driving force of the fusion, the second one is the ability 
to fusion, and the last one is the opportunity for the 
fusion. 

 The driving force of the Fusion of innovation 
chain and fund chain. The driving force of fusion 
is the basic condition to realize the fusion of the 
strategic emerging industries innovation chain 
and fund chain. If there is no driving force of the 
fusion, then fusion activities will not occur. The 
driving force of fusion refers to the combination 
of all the conditions and factors that generate the 
demand for double-chain fusion under the 
combined effect of various factors in the strategic 
emerging industries innovation chain and fund 
chain. Therefore, being driven by various factors 
is a prerequisite for the fusion. The driving factors 
of the fusion power are mainly reflected in two 
aspects: one is that the ultimate goal of the 
strategic emerging industries is to pursue 
innovation and profit maximization; the other one 
is that government investment can encourage the 
industry to make more efforts in innovation. 

 The ability of the fusion of innovation chain and 
fund chain. The ability to fusion is an important 
guarantee for the realization of double-chain 
fusion. The specific factors are reflected in the 
following: the richer the technological and talents 
accumulation of the strategic emerging industries 
is, the more technical support it can provide for 
innovative activities; the stronger the financing 
ability is, the more strength the financial support 

for innovation activities will have; the better the 
capital operation ability is and the lower the cost 
is, the stronger the support for innovation chain 
will be; the stronger the development capacity is, 
the greater the potential for its expansion and 
strength will be. 

 Opportunity for the fusion of innovation chain 
and fund chain. The opportunity of fusion refers 
to the situation that is conducive to the realization 
of innovation goals in the innovative activities of 
the strategic emerging industries. The specific 
factor can be regarded as the preferential tax 
policies. Mastering the preferential tax policies is 
equivalent to broadening the financing channels 
to a certain extent, further promote the fusion of 
the two chains. 

4 ANALYSIS ON THE PROCESS AND 

EVOLUTIONARY LAW OF THE FUSION OF 

INNOVATION CHAIN AND FUND CHAIN IN 

STRATEGIC EMERGING INDUSTRIES  

4.1 The Fusion Process of Innovation Chain and 
Fund Chain  

The double-chain fusion of the strategic emerging 
industries is carried out on the basis of synergy, so the 
relationship between each link will be deeper than 
synergy. First of all, from research and development to 
final industrialization link, it is necessary to strengthen the 
information feedback and adjustment capabilities on the 
basis of manpower, capital, and information sharing. 
Additional personnel can be added to the financial 
department to carry out special management, so as to 
accurately allocate manpower and capital as well as 
provide related information feedback timely. The research 
and development stage may face the risk of failure. 
Therefore, it is more difficult to obtain funds from a bank. 
It is necessary to well arrange its own funds and 
government investment according to the total capital. In 
the stage of achievement transformation, funds are also 
needed to support the research and development results 
from applied research to production. At this stage, due to 
the product has been created, and the uncertainty is 
reduced, the possibility of obtaining bank loans will 
increase, while it is still necessary to timely and rationally 
arrange the type, scale and quantity of capital investment 
according to shared information and the total capital. With 
the expansion of production scale and mortgageable assets 
increase, which can be met by loans from financial and 
non-financial institutions [20], at this time, the innovation 
risk is reduced but faces the risk of marketization failure, 
venture capital has become an important form of 
combination with innovation chain, funding the 
innovation chain. At the industrialization stage, the 
production and sales of products have developed on a 
large scale, banks and other financial institutions are 
willing to provide loans [21], in this stage, innovation 
performance has been significantly improved and the 
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funds has been fully appreciated. Figure 1 shows the 
fusion process of the strategic emerging industries 
innovation chain and fund chain. 

The innovation chain and the fund chain have the 
function of efficiently integrating the innovation 
elements of each link of innovation, realizing the optimal 
allocation of resources through the fusion, and ultimately 
achieving the improvement of innovation performance. 
However, the degree of double-chain fusion is influenced 
by three aspects: the driving force of the fusion, the 
ability of the fusion, and the opportunity for the fusion, 
as a result, the improvement of innovation performance 
can be seen as driven by these three factors. Figure 1 
shows the fusion process of the strategic emerging 
industries innovation chain and fund chain. 

 

Figure 1.  Process of fusion of innovation chain and fund chain 
in strategic emerging industries 

 
It can be seen from Figure 1 that the elements of the 

fusion of strategic emerging industries innovation chain 
and fund chain all promote the fusion of the two chains, 
thereby improving innovation performance and capital 
appreciation, and then the value-added capital can be 
invested in the key links of the innovation chain and fund 
chain to ensure the stable operation of innovation chain 
and fund chain, thus the whole system realizes a virtuous 
circle. 

4.2 The Evolutionary law of the Fusion of 
Innovation Chain and Fund Chain 

As the connected of innovation chain and fund chain has 
become more and more closely, the relationship between 
the two chains have also changed. Initially, the resource 
elements in the two chains have complementary effects 
in terms of scale, time and function, and they have 
reached a matching state; then the innovation chain and 
fund chain penetrate and promote each other, and the two 
chains generate a synergistic effect which is greater than 
the mere sum of each parts. Finally, the innovation chain 
and fund chain continue to deepen the synergy, forming a 
spiral system. Figure 2 shows the evolution process of 
the fusion of the strategic emerging industries innovation 
chain and fund chain. 

 

Figure 2.  Evolutionary Law of Fusion of strategic emerging 
industries Innovation Chain and Fund Chain 

 
In the matching stage of innovation chain and fund 

chain, each node in the innovation chain has different 
requirements for capital in terms of time and scale of 
demand, and it is necessary to allocate capital according 
to the structural characteristics of the innovation chain, 
the allocation of funds at each node in the innovation 
chain is interconnected and restricted. The lack or 
redundancy of funds at any node in the innovation chain 
will directly affect innovation capabilities and 
performance. 

In the stage of synergy between the innovation chain 
and fund chain, the functions of the two chains are 
different, and can effectively optimize the allocation of 
innovative resources and elements such as talents, capital, 
information, and technology. The innovation elements 
and capital elements will transform from disorder to an 
organized state, hence the transformation produces a 
synergistic effect that one plus one is greater than two, 
which in turn strengthens innovation-driven development 
momentum, improves the sustainability of innovation, and 
then promotes the industry development. 

In the fusion stage of innovation chain and fund chain, 
the two chains deepen their roles and form a spiral system. 
The relationship between the two chains tends to be 
integrated. Under the fusion state, the allocation of 
resources in all stages of innovation activities can be 
carried out stably and efficiently. The chain can provide 
innovative resources and financial resources in both 
directions in a timely manner at each node, thereby 
achieving stable improvement in innovation performance. 

5 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

At present, strategic emerging industries are still in the 
development stage, rational allocation of innovation 
resources and capital resources is conducive to the stable 
development of the industry. After research, this paper 
concluded that the fusion of the strategic emerging 
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industries innovation chain and fund chain can improve 
innovation performance while improve the efficiency of 
resource allocation. In essence, the substance of double-
strand fusion is the process of synergy deepening. The 
realization of fusion requires the three elements of power, 
ability, and conditions. Moreover, more power, stronger 
abilities, and the more advantageous conditions will bring 
the better effect of the fusion and the innovation 
performance. Through the process of fusion and the 
evolutionary law of the two chains fusion of the strategic 
emerging industries, it can be known that the fusion of 
innovation chain and fund chain can develop in a spiraling 
state, and continuously promote the enhancement of 
innovation performance, and vice versa, which means 
they will return to enrich innovation and capital resources, 
as well as promote each other, forming a virtuous circle 
and promote the development of strategic emerging 
industries. 

5.2 Recommendations 

The government should give more subsidies to some 
strategic emerging industries with slow development, and 
establish oriented subsidy system and effectively 
supervise the subsidies to ensure the balanced 
development of strategic emerging industries. According 
to the total amount of funds for rational configuration and 
the focus should be to maximize the utility of funds as 
the goal. During the stage of innovation knowledge 
output and achievement, a large amount of capital and 
research and development personnel investment is 
required, at the stage of industrialization, the investment 
of research and development resources should only be 
supplemented on the basis of the previous stage and 
appropriately reduced, and more attention should be paid 
to the investment in commercial operation resources. 
Innovation activities themselves have greater risks and 
uncertainties, which are likely to cause financing 
difficulties, and tax incentives can be used as a financing 
channel. Making good use of this point is conducive to 
avoiding the strategic emerging industries from getting 
into financing troubles. 
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