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Abstract: Knowledge creation is an important basis of national innovation 
strategy, and industry university research cooperation is an important way of 
knowledge creation. Exploring the knowledge diffusion mechanism of different 
industry university research cooperation modes is conducive to knowledge 
creation. A good knowledge creation mechanism can improve the level of 
knowledge creation.Taking the tobacco industry as an example, this paper 
improves the knowledge creation level of the tobacco industry by establishing 
the knowledge creation mechanism of the tobacco industry, so as to solve the 
technical bottleneck of the tobacco industry and increase the number of 
innovative products in the tobacco industry. Through combing the research of 
scholars, it is found that the research on the promotion of knowledge creation by 
industry university research cooperation mode is relatively rich, but the research 
from the perspective of the relationship between knowledge diffusion 
mechanism and knowledge creation mechanism is slightly insufficient. In order 
to improve the knowledge creation level of industry university research 
cooperation, this paper obtains the knowledge creation mechanism of different 
industry university research cooperation modes by using SECI knowledge 
creation model. Innovatively put forward the "double helix" relationship 
between knowledge creation and knowledge diffusion in industry university 
research cooperation, that is, the knowledge diffusion mechanism in different 
industry university research cooperation modes will affect the level of knowledge 
creation, which provides a theoretical basis for the main subject of industry 
university research cooperation to find a way to improve the level of industry 
university research cooperation. 

Key words: industry university research cooperation; knowledge creation; knowledge diffusion; tobacco 
industry 
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INTRODUCTION 

Industry university research cooperation can 

greatly promote the economic performance of a 

country, region and even enterprises.1 Many 

scholars have defined industry university 

research cooperation. The meaning of industry 

university research cooperation can be divided 

into broad sense and narrow sense, and 

knowledge can also be separated into explicit 

knowledge and tacit knowledge.From the 

perspective of knowledge creation and 

knowledge diffusion, industry university 

research cooperation in a broad sense refers to 

the organic combination of technological 

development, talent training and production 

activities of universities, enterprises and 

scientific research institutes under the influence 

of government, intermediary institutions, 

financial and venture capital institutions, and 

through knowledge diffusion on the principle of 

complementary advantages, mutual benefit and 

common development, Realize the cooperative 

process of knowledge creation.In a narrow sense, 

industry university research cooperation refers 

to the cooperation process in which universities, 

enterprises and scientific research institutes 

organically combine technology development, 

talent training and production activities, and 

realize knowledge creation through knowledge 

diffusion based on the principle of 

complementary advantages, mutual benefit and 

common development. 

Since China's reform and opening up, the 

tobacco industry has begun to attach great 

importance to scientific and technological 

innovation. The strategy of "Prospering tobacco 

through science and education" centered on 

"technological progress" has led to the 

establishment of a tobacco scientific research 

cooperation center in China. Since its 

establishment, the center has comprehensively 

promoted the construction of innovative tobacco 

industry. Moreover, as the pillar industry of 

China's fiscal revenue, the importance of 

tobacco industry to national and local fiscal 

revenue is self-evident. The market scale of new 

tobacco products has increased year by year, but 

there 

are still some key core technologies that are difficult 

to crack at this stage. The work of reducing coke and 

harm, reducing cost and increasing efficiency, 

improving quality and upgrading needs to be carried 

out in an orderly manner. Industry university 

research cooperation is one of the effective ways to 

solve the technical bottleneck. 

Scholars have conducted rich research on the 

classification of industry university research 

cooperation modes, including the classification of 

close cooperation modes and loose cooperation 

modes according to different degrees of 

combination;2 the classification of one-to-one 

cooperation modes and one to many cooperation 

modes according to the different number of 

cooperation between universities and enterprises;3 

according to the different roles of the government, 

there are classification of market spontaneous mode 

and government leading mode;4 More scholars 

divide industry university research into market-

oriented type, university research oriented type and 

government oriented type according to different 

leading forces. 

The process of industry university research 

cooperation is a double helix rising process of 

knowledge diffusion and knowledge creation. 

Different modes of industry university research 

cooperation determine that the path of knowledge 

diffusion and participating members are different, 

and the level of knowledge creation is also distinct. 

Therefore, this paper divides the industry university 

research cooperation mode based on knowledge 

diffusion and knowledge creation.Granovetter first 

established the weak relationship theory. He pointed 

out that the embedding degree of economic subjects 

in the social network determines their strong and 

weak relationships in the network, and different 

strong and weak relationships lead to different roles 

of subjects in the network.5 Referring to 

Granovetter's division of embeddedness, this paper 

creatively puts forward the middle connection form 

between strong connection and weak connection. 

Therefore, according to the number of subjects and 

the strength of embedding type, the industry 

university research cooperation mode is divided into 

four types: Double Subject weak connection 

embedding mode, double subject medium connection 

embedding mode, double subject strong connection 
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embedding mode and multi-subject strong 

connection embedding mode. 

The universities and research institutes in this 

study play an extremely similar role in 

knowledge creation and knowledge diffusion, so 

they are collectively referred to as university-

research institutions.The double subject include 

university-research institutions and enterprises; 

Themotivation of university-research 

institutions and enterprises to participate in 

industry university research cooperation 

determines whether the mode of industry 

university research cooperation adopts the 

embedded mode of strong connection, medium 

connection or weak connection.Changhong 

Yucalled the industry university research 

cooperation mode sharing only explicit 

knowledge as loose cooperation mode, and the 

industry university research cooperation mode 

sharing tacit knowledge as close cooperation 

mode.2 Therefore, based on the division method 

of this scholar, we regard the industry university 

research cooperation mode of creating and 

diffusing explicit knowledge in the form of 

indenture as a weak connection mode 

(technology transfer and entrusted 

Development); the industry university research 

cooperation mode of creating and diffusing tacit 

knowledge in the form of indenture as the 

medium connection mode (entrusted training); 

the industry university research cooperation 

mode of diffusing tacit knowledge and creating 

explicit knowledge in the form of equity 

cooperation as a strong connection mode 

(Technology development).Multi subjects 

include not only universities, scientific research 

institutes and enterprises, but also governments, 

intermediaries, financial and venture capital 

institutions.These subjects are collectively 

referred to as systematic environmental 

factors.The motivation of these system 

environments to participate in industry 

university research cooperation determines that 

industry university research cooperation is a 

multi-agent participation model, some ofthem are in 

the form of contract and the rest are in the form of 

equity cooperation.The participation of this complex 

system environment is an essential factor in the 

diffusion of tacit knowledge from the diffusion 

source to potential users, and can promote the 

creation of explicit knowledge.Therefore, we regard 

it as a multi-agent strong connection embedding 

model (co construction entity, University Science 

Park, platform type). 

 

KNOWLEDGE CREATION MECHANISM AND 

KNOWLEDGE DIFFUSION MECHANISM OF 

INDUSTRY UNIVERSITY RESEARCH BASED 

ON DUAL SUBJECT AND WEAK 

CONNECTION EMBEDDING MODEL 

Knowledge Creation Mechanism of Industry 
University Research Based on Dual Subject and 
Weak Connection Embedding Model 

The knowledge creation of dual subject and weak 

connection embedding model is produced within 

university-research institutions. Usually, there are 

two possibilities, one is pull type and the other is 

push type. Pull type refers to the process in which an 

enterprise finds market demand through market 

research and is unable or unwilling to develop new 

knowledge, then the enterprise will seek the ready-

made knowledge of the university-research 

institutions, or entrust university-research institutions 

to research and develop on its behalf, and finally 

marketize the new knowledge; Push type is the 

process that university-research institutions have 

their own R&D ability, create new knowledge 

according to the experimental method, and then push 

it to the market. Whether it is push type or pull type, 

the knowledge created by the university-research 

institutions is explicit knowledge that is easy to 

spread, as shown in Figure 1. Byosiere also believes 

that weak connection is very important for the 

diffusion of explicit knowledge6. So, this mode is a 

knowledge creation mechanism, which is embodied 

in the explicit knowledge creation process driven by 

market demand and enterprise demand. 
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Figure 1Knowledge creation process of industry university research based on dual subject and weak 

connection embedding model 

This formal knowledge creation is that 

university-research institutions occupy a high 

central position and have more connections with 

other enterprises.7 This model builds a good 

channel for university-research institutions to 

obtain a large number of production and market 

information in enterprises.8 Then, university-

research institutions make full use of their own 

human and intellectual resources and a good 

creative environment for scientific research to 

produce innovative explicit knowledge, that is, 

to realize knowledge creation. When the 

enterprise is lack of creativity, it will consider 

spending a certain amount of money to buy the 

knowledge created by the university-research 

institutions. The main purpose is to shorten the 

R&D time, save the R&D cost, shorten the 

technology gap, reduce the development risk, 

and obtain the competitive advantage. At the 

same time, enterprises should have strategies to 

cultivate their absorption and digestion ability, 

facilitate the better application of explicit 

knowledge in enterprises, and purposefully 

improve their internal creativity, so as to lay the 

foundation for their own knowledge creation. 

university-research institutions achieve the goal 

of industry university research cooperation by 

transferring technology and patents to 

enterprises. 

 

Knowledge Diffusion Mechanism of Industry 
University Research Based on Dual Subject 
and Weak Connection Embedding Model 

Due to the different background fields among 

the subjects, the industry university research 

based on dual subject and weak connection 

embedding model belongs to the diffusion of 

diversified knowledge among heterogeneous 

groups. Reagans believes that weak connections 

can better act as non redundant knowledge across 

social boundaries than strong connections.9 

Because in the industry university research 

cooperation, the weak connection between 

enterprises and university-research institutions 

makes the network members have a wide diversity.10 

For example, enterprise has richer production 

experience and provides broader cutting-edge market 

information, and the university-research institutions 

has knowledge of different disciplines and is good at 

researching scientific research topics. Weak 

connection can make each subject have more time 

and energy to contact more cooperative subjects. 

This improves the breadth of interactive content 

between the two sides, can maintain the flexibility of 

dynamic evolution of cooperative relations, expand 

the scope of knowledge of industry university 

research cooperation and contact a variety of 

information, so as to stimulate the creative 

inspiration of scientific researchers, enrich the 

thinking and ideas of industry university research 

cooperation, and increase the flexibility of 

cooperative innovation organizations.11 Rogers also 

proposed that heterogeneous networks are more 

likely to contain innovative new knowledge, and it 

has more advantages than homogeneous networks in 

knowledge diffusion.12 

This mode is shown as a one-way knowledge flow, 

which is the diffusion from the explicit knowledge of 

the university-research institutions to the explicit 

knowledge of the enterprise, and then from the 

explicit knowledge of the enterprise to the tacit 

knowledge of the enterprise. Because university-

research institutions develop technology, then they 

turn knowledge into explicit knowledge that is easy 

to spread, and transfer technology to enterprise, that 

is, the explicit knowledge of university-research 

institutions will become the explicit knowledge of 

enterprise; On the surface, the enterprise only buys 
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the explicit knowledge of the university-

research institutions, but after the purchase, the 

enterprise must study and explore the hidden 

tacit knowledge.The application of explicit 

knowledge to the production process is not only 

the diffusion of explicit knowledge into the 

enterprise, becoming tacit knowledge in the 

minds of enterprise employees, but also the 

socialization of explicit knowledge. There are 

two ways of socialization: direct diffusion and 

indirect diffusion.13 direct diffusion is to directly 

transfer knowledge to enterprise members, and 

indirect diffusion is to re edit knowledge thateasy to 

understand and then transfer it to enterprise members. 

Figure 2 shows the diffusion process from explicit 

knowledge to explicit knowledge and from explicit 

knowledge to tacit knowledge. The industry 

university research based on dual subject and weak 

connection embedding model is a traditional linear 

innovation model, that is, university-research 

institutions carry out basic theoretical research, while 

enterprise bring market-oriented experiments and 

commercial promotion into force.  

 
Figure 2Knowledge diffusion process of industry university research based on dual subject and weak 

connection embedding model 

Tobacco discipline has successively undertaken 

the tackling and development of major scientific 

research projects and horizontal joint projects of 

all provinces and countries, and achieved fruitful 

results. For example, XieJianping, a "tobacco 

academician", introduced Chinese herbal 

medicine, developed "Shennong extract", reduced 

the harmful components of smoke, and applied 

for the "science and Technology Award for 

Chinese cigarette application", which was widely 

adopted by the tobacco industry and achieved a 

good market effect. According to statistics, seven 

items of the tobacco industry have won the 

national science and Technology Progress Award 

in the past 10 years. In the past three years, it has 

achieved a cumulative new sales revenue of 

173.574 billion yuan and a new profit and tax of 

142.18043 billion yuan. 

 

 

 

 

 

 

 

 

KNOWLEDGE CREATION MECHANISM 

AND KNOWLEDGE DIFFUSION 

MECHANISM OF INDUSTRY UNIVERSITY 

RESEARCH BASED ON DUAL SUBJECT 

AND MEDIUM CONNECTION EMBEDDING 

MODEL 

 

Knowledge Creation Mechanism of Industry 
University Research Based on Dual Subject and 
Medium Connection Embedding Model 

Lietal pointed out that in order to achieve 

fundamental innovation, partners involved in 

industry university research cooperation need to 

actively participate in the relevant organizational 

process of embedding tacit knowledge.14 The 

industry university research based on dual subject 

and medium connection embedding model is to 

send their members to each other's organization 

for learning and education according to the 

indenture, so as to improve their own knowledge 

reserve and practical ability. In this mode, the 

knowledge creation mechanism is reflected in the 

process of knowledge transfer by the face-to-face 

training and the formation of tacit knowledge. At 

the same time, enterprise can also realize the 

transmission of knowledge by lead students to 

practice. on this account, the knowledge is 
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transmitted to the university-research institutions 

in the informal form of hand-in-hand guidance, 

and the university-research institutions forms its 

own tacit knowledge, as shown in Figure 3.

 
Figure 3Knowledge creation process of industry university research based on dual subject and medium 

connection embedding model 
Knowledge Diffusion Mechanism of Industry 

University Research Based on Dual Subject and 
Medium Connection Embedding Model 

Practical research shows that the subtle forms 

such as master apprentice relationship, personnel 

flow and on-the-job training can more effectively 

promote the diffusion of tacit knowledge. In 

particular, informal communication is the 

preferred and important way of knowledge 

transfer and diffusion for most 

individuals.15Zenghui Yue also proposed a two-

way knowledge diffusion model, which holds 

that when high knowledge individuals exchange 

knowledge with low knowledge individuals, they 

will get knowledge strengthening, and when low 

knowledge individuals exchange knowledge with 

high knowledge individuals, they will get 

knowledge enrichment, that is, obtain new 

knowledge.16 

The performance of this model in knowledge 

diffusion is the diffusion process of tacit 

knowledge from university-research institutions 

to enterprise, or the diffusion process of tacit 

knowledge from enterprise to university-research 

institutions. It is a one-way knowledge flow in 

two directions. On the one hand, in order to 

improve the basic theoretical knowledge and 

professional quality of employees, and even to 

obtain degrees, enterprise will send employees to 

universities for training and learning for a certain 

period of time, which is the process of tacit 

knowledge flow from universities to enterprise; 

On the other hand, in order to improve students' 

social practice ability, the school will add 

enterprise training links to the talent training plan, 

and relevant personnel of the enterprise will act 

as training teachers to guide students to practice. 

Some will also train students in the form of 

"order form", which is the process of the flow of 

tacit knowledge from enterprise to university. It 

is shown in Figure 4, that is, the diffusion of tacit 

knowledge to tacit knowledge

 
Figure 4Knowledge diffusion process of industry university research based on dual subject and medium 

connection embedding model 

The tobacco major of Henan Agricultural 

University has trained more than 500 practical 

talents and correspondence students for personnel 

in the tobacco industry. These enterprise 

personnel trained by colleges and universities 

have performed well in their work, and many of 

them have taken important leadership positions or 

become the technical backbone of the industry.17 

Zhengzhou oli Industrial Co., Ltd. has made 

outstanding achievements in transforming 

scientific research achievements into productivity. 
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While realizing its own development, the 

company takes out hundreds of thousands of 

yuan of funds to feed back teaching and scientific 

research every year. As the internship base of 

tobacco engineering specialty of Zhengzhou 

Institute of light industry, the company accepts a 

large number of students of this specialty to 

engage in scientific research, graduation thesis, 

production practice and other activities every 

year, making outstanding contributions to further 

strengthening the practical teaching link of this 

specialty.18 Some students of the tobacco class of 

Guangxi Agricultural Vocational and technical 

college went to tobacco company in Nandan 

county for comprehensive internship. It was the 

first year of the company to use the intensive 

curing house for tobacco curing. They were 

arranged to carry out the tobacco curing test in 

the intensive curing house day and night together 

with the technicians of the tobacco production 

unit of the company. After several heats of 

tobacco curing practice, Basically mastered the 

technology suitable for the curing of Nandan 

tobacco intensive curing barn, and was able to 

undertake the skill training for the curing 

personnel of relevant tobacco stations in the 

intensive curing barn, increasing the stock of 

their own tacit knowledge.19 

 

KNOWLEDGE CREATION MECHANISM 

AND KNOWLEDGE DIFFUSION 

MECHANISM OF INDUSTRY UNIVERSITY 

RESEARCH BASED ON DUAL SUBJECT 

AND STRONG CONNECTION EMBEDDING 

MODEL 

Knowledge Creation Mechanism of Industry 
University Research Based on Dual Subject and 
Strong Connection Embedding Model 

The dual subject strong connection embedding 

mode is that university-research institutions and 

enterprise jointly negotiate the investment 

proportion and modality (including venue, 

personnel and management form). The more 

common technology incubator management 

institutions include university science and 

technology parks established by universities 

themselves, technology research centers and 

cooperative research institutes funded by national 

government departments at all levels, etc, And 

special scientific and technological R&D 

institutions jointly established by universities and 

enterprises. In this mode, the knowledge creation 

mechanism is embodied in the knowledge 

creation platform created by the university-

research institutions and enterprises to create 

explicit knowledge. The two sides convey tacit 

knowledge to the platform respectively, and the 

process of tacit knowledge is finally created by 

the integration of the two sides, as shown in 

Figure 5. 

 
Figure 5Knowledge creation process of industry university research based on dual subject and strong 

connection embedding model 

Knowledge Diffusion Mechanism of Industry 
University Research Based on Dual Subject 
and Strong Connection Embedding Model 

The industry university research based on dual 

subject and strong connection embedding model 

is that both sides jointly develop new 

knowledge to meet the needs of the market. The two 

sides will cooperate together in agreed places, give 

play to their respective advantages, jointly apply for 

patents, publish academic papers and tackle key 

scientific research topics. However, due to the high 

embeddedness of tacit knowledge, it exists in the 
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ideas of professionals, such as the design 

inspiration and production experience of 

technicians. It can be understood by each other 

only through multiple interactions, which means 

that tacit knowledge must be transmitted with 

the help of strong relationships. Therefore, the 

strong relationship of industry university 

research cooperation is an important channel for 

the flow of tacit knowledge.20The strong 

relationship determines the stronger willingness 

of both parties to cooperate with each other. At 

the same time, it also facilitates the information 

searchers to understand and learn new 

knowledge more quickly, and form a shared 

attitude and common belief, which will promote 

the in-depth communication of knowledge 

among the cooperation subjects. Because strong 

connection is better than weak connection to 

establish a common understanding of 

knowledge coding and decoding among project 

participants, it can continuously deepen the 

understanding and trust of both parties, and the 

uncertain factors in the process of knowledge 

diffusion will be reduced. 

The performance of this model in knowledge 

diffusion is that tacit knowledge flows out from both 

sides to form explicit knowledge, and then the 

explicit knowledge spreads to both sides to form tacit 

knowledge. It is a two-way knowledge flow. Because 

the university-research institutions and enterprises 

jointly establish a platform for exchange and 

cooperation. On this platform, both sides send 

technical experts and scholars to form innovative 

technologies through ideological collision and 

knowledge exchange. The process and results of new 

technology development play a positive role in 

promoting the knowledge storage of personnel of 

university-research institutions and enterprises, and 

form the tacit knowledge of technical experts and 

scholars, It provides a basis for the development of 

the next new technology. It is shown in Figure 6, that 

is, the diffusion of tacit knowledge to explicit 

knowledge. 

 
Figure 6Knowledge diffusion process of industry university research based on dual subject and strong 

connection embedding model 

This strong connection embedding model is a 

nonlinear innovation model developed on the 

basis of the traditional linear innovation model. 

It desalinates the linear innovation process, and 

each subject of industry, University and 

research carries out knowledge diffusion with 

the help of various platforms. When in a strong 

relationship, industry university research 

members can strengthen Inter Organizational 

Trust and long-term cooperation vision, reduce 

opportunistic threats, and be relatively united, 

trust 

each other and mutually beneficial.21 

Jinan tobacco has established a stable and efficient 

partnership with scientific research institutions such 

as Shandong University, Shandong University of 

Finance and economics, School of management of 

BeiJing University and Shandong Tobacco Research 

Institute, in order to solve the problem of imperfect 

construction of innovation platform.22 Zhengzhou 

University of Light Industry and Beijing cigarette 

factory, Nanjing cigarette factory, Shenzhen cigarette 

factory and other enterprises or enterprise groups 

signed a number of joint research projects, then 
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Xuchang imperial group and Dongsheng Group 

set up a research base in Zhengzhou University 

of Light Industry, the two sides in tobacco 

flavors and fragrances and improve the quality 

of cigarette products research cooperation. 

Zhengzhou Institute of light industry has signed 

a comprehensive cooperation agreement with 

Zhengzhou Tobacco Research Institute and 

Yunnan Hongta Group, agreeing that the two 

sides will conduct comprehensive cooperation 

in the fields of talent training, scientific research 

and joint training of master of Engineering in 

tobacco engineering to realize resource 

sharing.18 Guangdong China tobacco, together 

with Huabao international and Zhongshan 

University, has jointly built laboratories in the 

field of reconstituted tobacco leaves and tobacco 

chemistry to jointly carry out forward-looking 

research and development of new technologies, 

new topics and new applications, and strive to 

build a technological innovation system with 

enterprises as the main body and close 

integration of industry, University and research. 

Drexel University’s Dornsife School of Public 

Health and Philadelphia Department of Public 

Health work together to evaluate PDPH projects 

and activities to reduce hazards and tobacco use. 

The survey results show that multisectoral 

partnerships should be established among 

universities, real estate and public health 

professionals.23 

 

KNOWLEDGE CREATION MECHANISM 

AND KNOWLEDGE DIFFUSION 

MECHANISM OF INDUSTRY UNIVERSITY 

RESEARCH BASED ON MULTI-SUBJECT 

AND STRONG CONNECTION 

EMBEDDING MODEL 

Knowledge Creation Mechanism of Industry 
University Research Based on Multi-Subject 
and Strong Connection Embedding Model 

Carayannis proposed that in knowledge creation, 

social stakeholders also build knowledge creation 

networks as innovation actors, that is, any 

organization can carry out basic research, bring 

interactive and nonlinear innovation into force, and 

weaken the absolute division among innovation 

subjects.24 In the process of combining industry, 

University and research, the government creates a 

good institutional environment for the diffusion of 

technological innovation through reasonable 

institutional arrangements; In the process of 

technological innovation diffusion, science and 

technology intermediary organizations realize the 

continuous value-added of technology and improve 

the success rate of transfer by effectively connecting 

the transfer behavior of different actors such as 

universities, scientific research institutes, enterprises 

and governments; Financial institutions can provide 

effective capital supply for university technology 

transfer and realize the organic combination between 

different subjects; Venture capital institutions solve 

the bottleneck problem of lack of funds for the actors 

of technology transfer, and appropriately avoid the 

investment risk. 

Multi subjects include not only universities, 

scientific research institutes and enterprises, but also 

governments, intermediaries, financial and venture 

capital institutions. In this mode, the knowledge 

creation mechanism is embodied in the platform of 

these subjects, and the tacit knowledge is conveyed 

to the platform by the subjects of industry university 

research cooperation. At the same time, the 

government and other cooperative environments 

convey explicit knowledge and tacit knowledge to 

the platform from various motives, as shown in 

Figure 7. 
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Figure 7Knowledge creation process of industry university research based on multi-subject and strong 

connection embedding model 

Knowledge Diffusion Mechanism of Industry 
University Research Based on Multi-Subject 
and Strong Connection Embedding Model 

In addition to the main subjects of industry 

university research, the government, 

intermediaries, financial and venture capital 

institutions provide environmental factors for 

industry university research cooperation in 

terms of policy guidance, structural hole 

connection and capital guarantee. These 

environmental factors play an indispensable role 

on this platform. From the perspective of 

knowledge diffusion, it is mainly reflected in 

that while they cooperate with all parties of 

industry university research, they will spread 

policy, information and financial explicit 

knowledge and tacit knowledge to all subjects 

of industry university research cooperation. 

These subjects will obtain more diversified 

knowledge on this platform, the heterogeneity 

of these knowledge is higher, and it is easier to create 

new knowledge through knowledge integration, as 

shown in Figure 8. 

The motivation of knowledge diffusion in the 

industry university research cooperation consists of 

internal motivation and external motivation. The 

internal motivation is generated by the knowledge 

potential difference among the participants of the 

industry university research cooperation; the external 

motivation comes from the knowledge innovation 

environment of the industry university research 

cooperation, that is, various support environments 

such as policy environment, financial financing 

environment and intermediary environment. The 

motivation of multi-subject and strong connection 

cooperation mainly comes from the outside, and the 

supporting environment such as policy environment, 

financial financing environment and intermediary 

environment plays a major role. 

 
Figure 8Knowledge diffusion process of industry university research based on multi-subject and strong 

connection embedding model 

The US Food and Drug Administration’s (FDA) 

Center for Tobacco Products (CTP) funds a wide 

range of research studies.25 Moreover, because the 

tobacco discipline has made great contributions to 

talent training and scientific research in the 

construction process of the close combination of 
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industry, University and research in China, the 

State Tobacco Monopoly Bureau has established 

the "national physiological and biochemical 

research base of tobacco cultivation" on the basis 

of tobacco discipline. At present, most of the 

major scientific research projects undertaken by 

the base are directly assigned by the State Tobacco 

Monopoly Bureau as a task. In this process, the 

government has assumed an important leading role 

in knowledge diffusion and creation.17 In addition, 

the government also has various policies that have 

affected the development of the tobacco industry, 

such as strengthening tobacco control in public 

places, raising tobacco taxes, strengthening the 

control of new tobacco and flavored tobacco 

products, etc.26 

"Industry university research financial agency" 

is a multi-agent cooperation model developed after 

industry university research. However, China 

Tobacco mainly uses its own funds for financing, 

and rarely uses the financing of financial 

institutions for project construction. Moreover, 

compared with the relatively perfect science and 

technology intermediary service system in 

developed countries in the world, the utilization 

rate of China's tobacco intermediary service 

system is low. 

 

THE RELATIONSHIP BETWEEN 

KNOWLEDGE CREATION AND 

KNOWLEDGE DIFFUSION UNDER THE 

MODE OF INDUSTRY UNIVERSITY 

RESEARCH COOPERATION 

From the perspective of industry university 

research cooperation, knowledge creation is a 

process in which each subject of industry 

university research uses their own field of 

knowledge to integrate knowledge and then create 

new knowledge through the collision of 

homogeneous and heterogeneous knowledge 

inside or outside the organization. Knowledge 

diffusion is considered to be the process of 

knowledge sharing among several individuals. 

Through the path of knowledge diffusion, 

individuals not only improve the level of their own 

knowledge exchange, but also guide the 

development direction of individual knowledge 

innovation.27HepingXu also believes that the 

process of knowledge diffusion is a kind of 

"learning" activity, that is, the activity of obtaining 

the application of knowledge through purposeful 

and active learning or integrating the learned 

knowledge with existing knowledge to develop 

new knowledge.28 Knowledge diffusion is the 

diffusion process of knowledge from the sender to 

the receiver. After receiving new knowledge, the 

receiver integrates it with its own knowledge to 

form new knowledge. The created new knowledge 

is diffused from the sender to the knowledge 

demander.Therefore, so knowledge is a "double 

helix" rising process in a loop, as shown in Figure 

9. Therefore, knowledge creation, as an antecedent 

variable, is a process in which knowledge is 

created into new knowledge and then transmitted 

to the demand side through knowledge diffusion; 

As an antecedent variable, knowledge diffusion 

shows that after knowledge diffusion to the 

demander, the demander integrates its own 

knowledge with the externally absorbed 

knowledge to form a knowledge creation process 

of new knowledge. 

 

 

 

 

 

 

 

 

 

 

 

Figure 9 The "double helix" rising process of knowledge creation and knowledge diffusion 
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Different modes of industry university research 

cooperation will create different explicit 

knowledge and tacit knowledge. Similarly, there 

will be the diffusion of explicit knowledge and 

tacit knowledge among cooperative organizations. 

Every knowledge diffusion provides conditions for 

the creation of new knowledge, and knowledge 

creation also provides knowledge resources for 

knowledge diffusion. In order to improve the 

creation and diffusion of different types of 

knowledge, we need to choose different industry 

university research cooperation modes and use 

different industry university research cooperation 

mechanisms. 

 

CONCLUSIONS AND RECOMMENDATIONS 

"Tacit Knowledge Diffusion" in the Dual 
Subject and Weak Connection Embedding 
Model Helps "Explicit Knowledge Creation" 

For university-research institutions, this model 

should absorb more tacit knowledge from the 

tobacco market and tobacco enterprises, that is, 

pay attention to the types of knowledge most 

needed in the market, identify the information 

most concerned by enterprises and capable of 

marketization, and finally form their own explicit 

knowledge creation; For tobacco enterprises, We 

should pay attention to the learning absorption 

mechanism of diffusing the explicit knowledge 

purchased by the researchers into tacit knowledge. 

 

"Tacit Knowledge Diffusion" in the Dual 
Subject and Medium Connection Embedding 
Model Helps "Tacit Knowledge Creation" 

For tobacco enterprises, tobacco research 

institutes and universities with tobacco majors, 

various communication channels should be 

established to facilitate the diffusion of tacit 

knowledge that is difficult to express in their 

minds to each other, increase the number of 

communication and form a long-term 

communication mechanism, so that the other party 

can create tacit knowledge that is easy to 

understand in their minds and help increase the 

total amount of knowledge of all parties. 

 

 

"Tacit Knowledge Diffusion" in the Dual 
Subject and Strong Connection Embedding 
Model Helps "Explicit Knowledge and Tacit 
Knowledge Creation" 

This mode should make full use of the 

cooperation platform for all parties of industry, 

University and research. The communication, 

exchange and cooperation on the platform are 

conducive to the creation of explicit knowledge 

and easier to create new technologies required by 

the tobacco industry. This formal communication 

is accompanied by the collision of ideas, and the 

tacit knowledge of collaborators has been further 

improved, which will produce more tobacco 

experts. 

 

"Explicit Knowledge and Tacit Knowledge 
Diffusion" in the Multi-Subject and Strong 
Connection Embedding Model Helps "Explicit 
Knowledge and Tacit Knowledge Creation" 

For the cooperative environment parties such as 

the government, this model should fully spread the 

explicit knowledge such as policies to the parties 

of industry, University and research, and provide 

them with various ideological and methodological 

support, and establish a perfect financial and 

intermediary service system to help the parties of 

industry, University and research create explicit 

knowledge; For industry university research 

parties, we should make full use of the cooperation 

platform for communication and cooperation, pay 

more attention to all kinds of explicit and tacit 

knowledge provided by the cooperation 

environment, and quickly form the creation of 

explicit and implicit knowledge. 

Taking the tobacco industry as an example, this 

study obtains some suggestions to improve the 

knowledge creation level of different industry 

university research cooperation modes by studying 

the knowledge creation mechanism and knowledge 

diffusion mechanism of industry university 

research cooperation modes. However, due to the 

limited space, only the SECI conceptual model is 

used to study the mechanism of knowledge 

creation. Future research can take the knowledge 

diffusion model as the entry point for in-depth 

research. 
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