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Abstract—In the process of technological innovation, Chinese 

agricultural enterprises face the dual predicament of external 

"knowledge market failure" and internal "knowledge 

management inefficiency". In this context, the open innovation 

paradigm has become an important choice for agricultural 

enterprises (especially the leading enterprises) to carry on their 

technological innovation. Based on the theory of social capital 

and open innovation, this paper analyzes the reasons for Chinese 

agricultural enterprises to adopt open innovation and the 

influence of the entrepreneurial social capital on the innovation 

activities of agricultural enterprises. Moreover, this paper sums 

up the impact mechanism of the social capital of agricultural 

entrepreneurs on knowledge acquisition, absorption and 

exploitation in the open innovation activities of their enterprises. 

On the basis of the traditional open innovation model, an open 

innovation model of Chinese agricultural enterprises based on the 

entrepreneur's social capital is built and some relevant 

propositions are put forward. 

Keywords—agricultural enterprises; entrepreneurial social 

capital; open innovation; model 

I.   INTRODUCTION 

Different from the industrialized agricultural enterprises in 
Europe and America, China's agricultural enterprises have the 
characteristics of small scale, short industrial chain, weak 
processing capacity and low technology of products and 
services [1], which directly lead to insufficient innovation 
output and weak innovation ability of enterprises. Some 
scholars have proposed that the open innovation model should 
be adopted to improve the innovation ability of agricultural 
enterprises in view of the special development pattern and 
characteristics of agricultural enterprises in China [2][3], and 
the special market environment of the emerging economies in 
the transition economy. But there is little research on how to 
carry out the open innovation of agricultural enterprises [4][5], 
and the practical problem is that it is difficult for agricultural 
enterprises to carry out open innovation. On the one hand, 
because intellectual property trading market is not mature in 
China, agricultural enterprises have "knowledge market failure", 
which is difficult to acquire the necessary knowledge resources 
effectively [7][8]. On the other hand, because most agricultural 

enterprises do not have the R & D ability, there is internal 
"knowledge management inefficiency". The return from 
enterprises knowledge management is very limited [9][10], 
which makes it difficult for enterprises to be the beneficiaries 
of the knowledge diffusion to the market. 

Therefore, how to do open innovation for agricultural 
enterprises is a new theme that needs to be studied urgently. 
Breaking through the external "knowledge market failure" and 
the internal "knowledge management inefficiency" in the 
enterprises, the entrepreneurs of some leading enterprises make 
good use of their rich entrepreneurial social capital to make up 
for the imbalance of knowledge allocation in the open 
innovation [11][12][13]14]. In the practice of open innovation, 
they have explored the open innovation road of the agricultural 
enterprise dominated by the entrepreneurial social capital. 

How does entrepreneurial social capital affect open 
innovation in agricultural enterprises? This paper will introduce 
the theory of social capital, and build a model of 
entrepreneurial innovation based on entrepreneurial social 
capital and related propositions. 

II.    OPEN INNOVATION OF AGRICULTURAL ENTERPRISES IN 

CHINA 

A. Knowledge Flow in Open Innovation 

Since Chesbrough [15] proposed open innovation, the study 
of open innovation has been increasingly concerned by 
academia and industry. Open innovation assumes that useful 
knowledge is widely distributed, and even the most capable R 
& D organizations need to identify, connect and exploit 
external knowledge as the core process of innovation [16]. So it 
is a process of distributed innovation, which relies on 
manageable knowledge flows across the organizational 
boundaries and uses money or non-monetary mechanisms in 
organizational business mode to guide and encourage 
knowledge sharing [17]. 

From the connotation of open innovation, it emphasizes a 
knowledge sharing mechanism across the organization 
boundary, and realizes the opening of the innovation process 
through the knowledge management process within the 
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enterprise, thus promoting the creation of organizational 
innovation. Obviously, the connotation of open innovation does 
not set the enterprise characteristics as the prerequisite for the 
application of open innovation model. As long as it is open to 
the innovation process, the enterprises that make full use of the 
internal and external knowledge of enterprises to carry out 
organizational innovation are applicable. 

In addition, open innovation is a kind of externalization of 
R & D activities caused by the external environment, and it is 
also a kind of behavior of R & D externalization resulting from 
the barriers and deficiencies of internal innovation in the 
enterprise, and it is the behavior of the entrepreneur 's active 
choice [18]. In other words, the choice of an open innovation 
model of an enterprise does not depend on the characteristics of 
the enterprise itself, but depends on the internal and external 
environment of the enterprise and the choice of the 
entrepreneur. 

The knowledge process of the open innovation in the 
enterprise includes three core processes, inbound, outbound and 
coupling process. Not every enterprise thinks that the three 
processes are equally important, nor do each enterprise choose 
the same open innovation process or integrate the three core 
processes at the same level, but choose one. The main process 
is to integrate the elements of the other two processes [19]. The 
acquisition, absorption and exploitation of knowledge flow 
across the organizational boundaries is the key to the creation 
of organizational innovation, especially inbound and outbound 
knowledge flow [20]. 

Moreover, different types of enterprises pay attention to the 
knowledge process in open innovation on different stages. 
Large enterprises pay more attention to the R&D stage of open 
innovation, while small and medium-sized enterprises (SMEs) 
pay more attention to the commercialization stage, because 
many SMEs have advantages in technological innovation, 
while their production equipment, marketing channels and 
global innovation market access are scarce. SMEs can only 
benefit from innovation only if they succeed in the 
commercialization of innovation results [21]. Therefore, the 
main obstacle for SMEs to adopt open innovation is their 
ability of quickly absorbing and assimilating the knowledge 
obtained from outside to commercialize the innovation results 
and reduce the R & D cost. Therefore, the key to open 
innovation of Chinese agricultural enterprises is to establish 
some internal mechanisms for acquiring, absorbing and 
exploiting external knowledge. 

B. The Adoption of Open Innovation in Chinese Agricultural 

Enterprises 

The secondary innovation, industry-university-
research cooperation, innovation incubator and independent 
innovation are widely adopted by agricultural enterprises in 
China. Although these enterprises have established certain 
cooperation with the external organizations, their process of 
innovation has a certain openness, but there are some problems, 
such as weak main body position, low innovation level and 
poor original innovation which results from low openness of 
the existing technological innovation mode of those enterprises 
[22]. In particular, independent innovation has been rarely 
successful in agricultural enterprises because of its long R&D 
cycle, high risk, insecure income and insufficient incentives 
[23].  

At the same time, the technological innovation activities of 
agricultural enterprises have been restricted by many 
bottlenecks [6], including the difficulty of obtaining the 
necessary scientific research resources, the lack of R & D input 
and talent, the lack of sufficient innovation elements for 
scientific and technological innovation activities, and the 

failure to truly achieve "seamless cooperative innovation" in 
the industry-university-research cooperation, and to play a 
leading role in the industry-university-research cooperation. 
Many policy support is insufficient and policy implementation 
is difficult, while agricultural enterprises are not aware of the 
role of agricultural science and technology innovation and lack 
of attention. 

Because of the inherent weakness of agricultural enterprises 
innovation, their operations are highly dependent on the 
external environment and economic organizations. The open 
innovation model through assimilation and purchase of 
domestic technology can promote the increase of scientific and 
technological innovation output of agricultural enterprises [24], 
and can also establish connection with open innovation by the 
infiltration, integration and reorganization of different 
industries, thus deepening and expanding the open innovation 
of agricultural enterprises. Furthermore, it helps to form an 
industrial development mode with highly integrated and 
dynamic competitive advantages [25]. Therefore, Chinese 
agricultural enterprises (especially leading enterprises) have a 
strong desire to adopt open innovation [3]. 

III. ENTREPRENEURIAL SOCIAL CAPITAL AND 

AGRICULTURAL ENTERPRISES INNOVATION 

A. The Types of Entrepreneurial Social Capital 

The social capital of entrepreneurs is embedded in their 
social relations. Social relations are similar to the common and 
objective social contact, such as relatives, colleagues and 
friends, and the actors are involved in social interaction, and 
they are familiar with each other after exchange and interaction 
and are willing to contact with each other for a long time [26]. 
Entrepreneurs' social capital is the social relation owned by 
entrepreneurs, from which the sum of resources can be 
obtained. The social capital of entrepreneurs can be divided 
into institutional, commercial and technical social capital [27]. 
Institutional social capital is a network of relations between 
entrepreneurs and government organs, competent departments 
and financial institutions, which can help enterprises gain 
reputation. Commercial social capital is a network of 
entrepreneurs, suppliers, customers and competitors, which can 
help enterprises obtain favorable information. Technical social 
capital is a network of entrepreneurs, experts and technicians of 
universities, scientific research institutions and other 
enterprises, which can help enterprises acquire new knowledge 
and market demand. 

B. The Impact of Entrepreneurs' Social Capital on Innovation 

of Agricultural Enterprises 

Social capital can acquire external innovation resources and 
effectively promote radical innovation. From the perspective of 
strategic management, social capital can promote the effective 
transfer of knowledge [28], and can improve the radical 
innovation ability of enterprises [29]. Entrepreneurs, as the key 
node of enterprise and social network, can help enterprises to 
catch up with the technological innovation of enterprises and 
promote the acquisition, absorption and exploitation of 
innovative knowledge if they can draw social capital from the 
social network [30]. Through their own social relations, 
entrepreneurs can establish cooperative relations with scientific 
research institutions and universities to obtain innovative 
resources for enterprises [23], such as capital, technology and 
talent, to achieve radical innovation. Also, entrepreneurs can 
produce indirect effects on radical innovation through their 
failure learning [12]. 

Entrepreneurial social capital has a positive impact on 
corporate innovation performance. Some scholars believe that 
the entrepreneurial system and technical social capital have a 
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significant positive impact on corporate performance, while 
commercial social capital has no significant impact on 
corporate performance [31]. Other scholars believe that the role 
of entrepreneurial social capital is limited to the promotion of 
corporate performance, and both commercial social capital and 
technical social capital have a significant positive impact on 
enterprise performance. Enterprise innovation ability [33], 
independent innovation ability [32], knowledge integration 
ability [34] have intermediary effect between entrepreneur 
social capital and enterprise innovation performance, and the 
enterprise absorptive capacity is adjusting the relationship 
between them [35]. Entrepreneurs' social capital is helpful to 
promote the R & D investment of enterprises, thus promoting 
the innovation performance of enterprises [36]. Therefore, the 
social capital of entrepreneurs plays a vital role in the 
innovation of Chinese agricultural enterprises. 

IV. THE IMPACT MECHANISM OF ENTREPRENEURIAL 

SOCIAL CAPITAL ON OPEN INNOVATION 

Entrepreneurs' social capital is the resource embedded in 
the social network by entrepreneurs through their social 
relations. The most important resource is knowledge. The 
entrepreneurs can acquire, absorb and exploit these knowledge 
to improve the enterprise radical innovation ability. The 
problems of "knowledge market failure" and " knowledge 
management inefficiency" in the technological innovation 
process of Chinese agricultural enterprises can be solved by 
embedding entrepreneurs' social capital in the process of open 
innovation of enterprises, which improve the capabilities of 
acquisition, absorption and exploitation of enterprise 
knowledge, so as to improve the innovation performance of 
enterprises. 

A. The impact of Agricultural Entrepreneurial Social Capital 

on Knowledge Acquisition Capacity 

The agricultural enterprises that can carry out independent 
R&D are scarce, and their technological innovation depends 
mainly on the external environment, which leads to the lack of 
significant influence on the technological innovation 
performance by the internal social capital of the enterprises 
[37]. The agricultural enterprises usually take mainly 
technological innovation activities depending on external 
resources. The political relations of private entrepreneurs and 
the relationship of the guild have a significant negative impact 
on their R & D investment intensity [38]. Obviously, the 
innovative resources acquired by entrepreneurs' social capital 
have an alternative effect on R & D investment. 

The business relationship and political relationship of the 
entrepreneur will significantly promote the knowledge 
acquisition of the organization. In the government regulated 
industries, the positive promoting effect of the relationship 
network on knowledge acquisition will be significantly 
weakened [39]. There is a significant positive linear 
relationship between Entrepreneur Social Capital and enterprise 
joint innovation ability [40], which can influence enterprise 
innovation ability by improving knowledge acquisition ability. 

Therefore, entrepreneurial social capital helps to enhance 
the knowledge acquisition ability of enterprises in the process 
of open innovation of agricultural enterprises. 

B. The Impact of Agricultural Entrepreneurs' Social Capital 

on Knowledge Absorptive Capacity 

Knowledge absorptive capacity is the ability of an 
enterprise or individual to assimilate new knowledge and apply 
it to business purposes [41]. Entrepreneurs' social capital can 
have a positive impact on knowledge absorptive capacity from 
the perspective of structure, relationship and cognition [42]. 

There is a positive correlation between manager tie and 
enterprise innovation performance, and knowledge absorptive 
capacity plays an intermediary role [43]. Entrepreneurs acquire 
external knowledge sources through their social relations, and 
conduct knowledge exchange continuously. This interaction 
can enhance the knowledge absorption ability of enterprises. 

The entrepreneur establishes a trustful relationship with the 
external staff, encourages the "sender" to actively help the 
"recipient" understand the knowledge it provides. If the sender 
believes that the recipient is trustworthy and will fulfill its 
obligations, it will offer help. The higher the degree of trust is, 
the more willing the parties are to share and exchange 
information, which will enhance their knowledge absorptive 
capacity. 

Therefore, entrepreneurial social capital helps to enhance 
the knowledge absorptive capacity of enterprises in the process 
of open innovation of agricultural enterprises. 

C. The Impact of Agricultural Entrepreneurial Social Capital 

on Knowledge Exploitive Capacity 

The capacity of knowledge exploitation is the ability to use 
the existing knowledge and new knowledge comprehensively. 
It combines three abilities such as systematization, socialization 
and cooperative ability. Only by obtaining these three abilities 
can the enterprise improve the effect of knowledge integration 
[44]. The technological, commercial and institutional social 
capital of entrepreneurs have significant influence on the ability 
of knowledge exploitation, and the degree of influence is 
decreasing gradually [34]. The entrepreneurs' social capital will 
help the micro enterprises to obtain the opportunities for 
industry-university-research cooperation, and to promote the 
patent output of the enterprises [11]. 

In the context of open innovation, the innovation activities 
of the enterprise can not be separated from the external 
participants, and the external joint members of the enterprise 
are gradually extended from the linear relationship between 
enterprises to the network relations between enterprises and 
competitors, users, suppliers, universities and so on. Then, the 
enterprise can make use of industry-university-
research cooperation and produce patents, and take advantage 
of the trust relationship with entrepreneurs and business 
partners and customers. In this way, they can authorize the 
technology patent in a variety of ways to make profits. 

Therefore, entrepreneurial social capital helps to enhance 
the knowledge exploitation ability of enterprises in the process 
of open innovation of agricultural enterprises. 

V.      OPEN INNOVATION MODEL OF AGRICULTURAL 

ENTERPRISES BASED ON ENTREPRENEURIAL SOCIAL CAPITAL 

A. Open Innovation Process 

From the analysis of the technological innovation mode of 
agricultural enterprises in China, the core processes of the open 
innovation in agricultural enterprises are the inbound and 
outbound process, which is mainly used for the acquisition, 
absorption of external knowledge and the exploitation of 
internal knowledge.  

B. R&D Stage 

In the R & D phase, agricultural enterprises use more 
external partnerships to maintain a high level of internal 
innovation in the limited field of technology, and tend to 
establish network relations with public research institutions and 
colleges and universities, because they worry that core 
technologies are revealed to competitors by other business 
partners.  
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C. Commercialization Stage 

In the stage of technology commercialization, agricultural 
enterprises have joined the small and medium enterprises 
network, thus obtaining information of technological change, 
technical assistance, market demand and strategic choice of 
other enterprises, and also can obtain new market opportunities. 
Because most of China's agricultural enterprises will choose the 
"enterprise-farmer" production and operation mode to increase 
the scale of planting business, thus obtaining excess profits. 
Although farmers do not have the characteristics of enterprises, 
they are important extension objects of agricultural enterprises' 
technical achievements [45]. Therefore, farmers have also 

become an important part of the innovation network of 
agricultural enterprises in China. 

D. Model and Propositions 

The introduction of the social capital of agricultural 

entrepreneurs in the traditional open innovation model (Fig.1) 

will help to analyze the process of knowledge acquisition, 
absorption and exploitation in the process of open innovation in 
agricultural enterprises. Based on the above open innovation 
model of agricultural enterprises, the following propositions are 
put forward: 

 

 

Fig. 1. Open innovation model of agricultural enterprises based on entrepreneurial social capital  

 

1) Agricultural entrepreneurial Social capital is an 

important channel for knowledge acquisition in open 

innovation 
Agricultural entrepreneurs take advantage of the good 

private relations with the experts of institutions of higher 
learning and scientific research institutions, borrow the high-
class equipment and talents of their laboratories, open the 
cooperation of R & D projects, realize technology sharing, and 
obtain innovative agricultural technological achievements. 

The new projects and new technologies in the laboratories 
of institutions of higher learning and scientific research 
institutions are introduced into agricultural enterprises through 
the way of intellectual property rights, which can be used for 
internal R & D projects to enable agricultural enterprises to 
obtain new products and new technologies. 

At the same time, agricultural entrepreneurs also make use 
of good personal relationship with farmers to get individual 
technological innovation achievements for the secondary 
innovation of enterprises. 

2) Agricultural entrepreneurial social capital is the 

catalyst for knowledge absorption in open innovation of 

enterprises 

After the agricultural entrepreneur starts the R & D project 
with the universities and scientific research institutions, the 
agricultural entrepreneur has become the principal person in 
charge of the R & D project, so they can actively communicate 
and learn from experts and scientific researchers who will help 
the enterprise to solve the problems encountered in the 
technological innovation. 

With the deepening of understanding and the increasing 
degree of mutual trust, the degree of knowledge sharing has 
been improved, and the R & D personnel in the enterprise have 
set up a "problem oriented" learning mechanism to speed up 
the acceptance process of new knowledge in scientific research 
institutions and improve the R & D capability of enterprises. 

At the same time, entrepreneurs can acquire new 
knowledge in communication with experts and researchers, 
then absorb and assimilate them to make new ideas. 
Entrepreneurs use their social relations with internal R & D 
personnel, encourage R & D personnel to carry out innovation 
competitions, thus accelerating the research and development 
of internal projects, as well as developing new products and 
technologies. 
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3) Agricultural entrepreneurial Social capital creates 

business opportunities for knowledge exploitation in open 

innovation 
After the development of innovative agricultural technology 

achievements, entrepreneurs take advantage of good 
cooperative relationship with business partners to promote 
agricultural products or agricultural technological achievements 
to domestic or international markets through agricultural 
products trade and intellectual property trading, so as to obtain 
the profits of product sales or intellectual property rights. At the 
same time, agricultural entrepreneurs make use of the trust 
relationship with local farmers because of the geographical 
proximity, extend the new technology to those farmers through 
the way of intellectual property rights postpaid, and encourage 
them to test and try these new technologies actively. 

Through the diffusion of new technologies such as 
entrepreneurs‟ promotion of agricultural technology 
achievements and demonstration planting of farmers, a large 
number of market opportunities have been created for the 
commercialization of new agricultural technologies. 

VI. CONCLUSIONS 

The adoption of open innovation by enterprises does not 
depend on the characteristics of the enterprise, but depends on 
the internal and external environment of the enterprise and the 
will of the entrepreneurs. At present, although there are many 
deficiencies in the technological innovation model adopted by 
Chinese agricultural enterprises and many restrictions on the 
external innovation environment, it has already had a certain 
degree of openness, especially some agricultural leading 
enterprises have strong willingness to adopt open innovation. 

Because of the constraints of the external innovation 
environment of Chinese agricultural enterprises and the weak 
quality of internal innovation ability, it is difficult for 
agricultural enterprises with high dependence on external 
resources to achieve breakthrough innovation. Open innovation 
can realize the acquisition and absorption of enterprise external 
knowledge, integrate with the internal knowledge of enterprises 
and realize commercial utilization, and break the organization 
boundaries of the distribution of agricultural enterprises 
innovative knowledge. 

As the breakers of the innovative knowledge boundary, the 
agricultural entrepreneurs take advantage of their social 
relations to establish the knowledge flow network among all 
kinds of knowledge sources inside and outside the enterprise, 
thus enhancing the knowledge acquisition, absorption and 
exploitation ability of enterprises, accelerating the flow of 
knowledge in the process of enterprise innovation, and finally 
raising the performance of enterprise innovation. 

Finally, on the basis of the traditional open innovation 
model, this paper constructs an open innovation model and 
related propositions of the agricultural enterprise based on the 
entrepreneur‟s social capital. Because the related proposition of 
the model relies mainly on theoretical derivation, it lacks 
empirical evidence which can be used as a future research 
direction. 
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