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Abstract: How to realize the sustainable development of the industry-university-research institute
(IUR) collaboration innovation ecosystem has become a key factor restricting the independent
innovation capability of Chinese enterprises. Knowledge transfer performance is a key consideration
in the process of R&D collaboration between companies and research institutes; how to improve
the performance of knowledge transfer depends on the matching between the partners of IUR
collaboration. This article seeks to explore the influence mechanism of partner differences in the
industry-university-research institute collaboration on the performance of knowledge transfer from
the perspective of enterprises. Specifically, the study explores the moderating effect of technical
knowledge difference and goal difference on the relationship between absorptive capacity, learning
willingness, and knowledge transfer performance. The study applied the partial least squares
structural equation modeling approach to model these relationships, based on survey data gathered
from 211 Chinese firms. The results show that the goal difference of industry-university-research
institute collaboration partners has a negative moderating effect on the relationship between learning
willingness, absorptive capacity, and knowledge transfer performance. The greater the degree of
goal difference, the lower the role of the enterprise’s learning willingness and absorptive capacity to
promote knowledge transfer performance. Technical knowledge difference has a significant inverted
U-shaped effect on the relationship between absorptive capacity and knowledge transfer performance:
a high degree of technical knowledge difference weakens the effects of absorptive capacity on
knowledge transfer performance, while a low degree of technical knowledge difference will also
negatively moderate the effects of absorptive capacity on knowledge transfer performance. The
research conclusions provide scientists, government bodies, and decision makers with the necessary
information for a better understanding of the effective mechanism of sustainable knowledge transfer
in the IUR innovation ecosystem.

Keywords: industry-university-research institute collaboration; knowledge transfer performance;
partner difference; absorptive capacity; learning willingness

1. Introduction

Internationalization and market competition have become increasingly fierce in recent
decades, and enterprises’ reliance on various forms of external collaboration has grown
in an unprecedented manner [1–3]. In China, the industry-university-research institute
(IUR) collaboration has achieved considerable progress under the background of the
implementation of innovation strategy, and the construction of an innovative nation, from
the perspective of the investment of participants and the sustainable innovation of the
collaboration mode, has achieved considerable development [4]. However, the great
development of IUR collaboration has not completely solved the problems of the lack
of an independent innovation capability and the insufficient sustainable development of
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enterprises [5]. In 2018, domestic capital enterprises accounted for only 64.263% of the
GDP of China’s high tech industries; the advanced technology and new knowledge of
universities and research institutes have not provided their due promotion of industrial
development [6]. Some important reasons for the separation of economy and technology are
that the knowledge of universities and research institutes cannot be transferred smoothly
to enterprises; the enterprises cannot digest, absorb, and use new knowledge after the
transfer; and the IUR collaboration fails to play its role in the acquisition of new knowledge
and improvement of the independent innovation capability of enterprises [7,8].

The factors that hinder the knowledge transfer performance of IUR collaboration are
enterprise factors, such as learning willingness [9] and absorptive capacity [10], and univer-
sity factors. Moreover, the similarity and difference between the two major participants of
the collaboration also have an important influence on knowledge transfer performance [11],
also determining the stability and sustainability of the industry–university-research collab-
oration. The difference between enterprises, universities, and research institutes is reflected
mainly in the difference in knowledge and technology, and the difference in collaboration
goals [12–14]. From the perspective of enterprises, the most effective way to improve the
effectiveness of knowledge transfer in the short term is to choose appropriate partners
according to their actual situation and strategy to match their practice, and ensure that the
partner differences are within an appropriate range [15–17]. Therefore, studying the rela-
tionship between enterprises’ learning willingness, absorptive capacity, partner difference,
and knowledge transfer in the process of IUR collaboration, to improve the efficiency of
the knowledge transfer of IUR collaboration and enhance their independent innovation
capability, is of great significance.

IUR collaboration has become an important way for Chinese enterprises to improve
their independent innovation capability and national sustainable innovation strategy [18].
However, how can enterprises choose IUR collaboration partners to maximize the knowl-
edge complementarity effect? The answer is particularly urgent for Chinese enterprises,
to improve their ability for independent innovation. The existing studies mainly focus
on the collaboration mechanism and ignore the exploration of the partner difference and
complementary choices of collaboration partners. Whether partner difference affects the
knowledge transfer performance of IUR collaboration in the Chinese context, what its
effects are, and how it affects knowledge transfer performance, have not been explored.
Based on the practical background of IUR collaboration in China and previous studies,
and with reference to the suggestions of Park [19] and Patriotta et al. [20], this paper sum-
marizes partner difference into two dimensions: technical knowledge difference and goal
difference. It overcomes difficulties such as the lack of clarity and difficulty of measuring
partner difference, and lays a foundation for the construction of a theoretical model and
quantitative empirical research of subsequent studies, but also for follow up research on
partner difference in IUR collaboration.

In addition, in the existing studies on the factors influencing knowledge transfer
performance in IUR collaboration, in addition to knowledge characteristics, knowledge
source characteristics and knowledge receiver characteristics, many scholars believe that
the knowledge transfer context also has an important impact on knowledge transfer
performance. Most of the situational factors are from the perspective of social network
theory. Trust and relationship quality are consistently recognized [21–23]. However, the
partners involved in the knowledge transfer of IUR collaboration-“industry”, “university”
and “research institute”-have great differences, which obviously cannot be summarized
through the transfer context. Based on Park [19] and Patriotta et al. [20], this study analyzes
the mechanism of partner difference on the performance of knowledge transfer in detail,
and enriches the academic circle’s research on the factors influencing the performance of
knowledge transfer. It helps enterprises to understand the differences between the partners
of IUR collaboration, and then helps them to choose IUR collaboration partners according
to the actual situation of enterprises, and improves the effect of IUR collaboration.
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To sum up, the existing studies on partner difference and knowledge transfer per-
formance have mainly tested the direct impact of partner difference on innovation per-
formance based on the theory of a resource based view and transaction costs, and lack
the indirect impact of partner difference on knowledge transfer performance. For this
reason, this study integrates organizational learning theory with resource based view
theory and transaction cost theory, and creatively builds a theoretical framework of partner
difference (technical knowledge difference, goal difference)-organizational learning ability,
and willingness-knowledge transfer performance. Based on a questionnaire survey of
211 companies participating in IUR collaborations, this study uses multiple regression
analysis to explore how partner difference (technical knowledge difference, goal difference)
moderates the effect of learning willingness and absorptive capacity on knowledge trans-
fer performance. The conclusions of this study are helpful to improve the intermediate
mechanism of the impact of partner difference on knowledge transfer performance, and
also provides a decision-making basis for enterprises to use IUR collaboration to enhance
their innovation capabilities.

The remainder of the paper is organized as follows. Section 2 provides a brief theoreti-
cal background and research hypothesis derivation. Section 3 briefly describes the research
methods and data sources used in this study. Section 4 presents the empirical results. Sec-
tion 5 reports some conclusions and provides some theoretical and practical implications.

2. Theoretical Background and Hypothesis Development
2.1. Partner Difference

Researchers have explored and analyzed the concept from different perspectives
on the influence of partner difference on interorganizational collaboration. Branzei [24]
pointed out that a heterogeneous innovation network is a connection between different
knowledge systems that cross organizations, institutions, and borders. Although this
definition takes network heterogeneity as the target, it also explains the differences in
organizational form and institutional environment among partners from a certain point of
view and especially emphasizes that the root of network heterogeneity is the difference in
knowledge systems.

Phelps [25] argued that partner difference in alliances originates from technological
heterogeneity among alliance partners, explored the influence of alliance network structure
and network components on exploratory innovation from the perspective of technological
heterogeneity, and found that technological heterogeneity among alliances has a significant
effect on exploratory innovation. Cui and O’Connor [13] pointed out that the root cause of
partner difference lies in the difference in resources, through the study of alliance combina-
tion, and emphasized that enterprises can acquire and integrate resources through learning
and transfer among different partners, thereby improving the independent innovation
capability of enterprises.

Similarly, Jiang et al. [12] defined partner difference as the differences between partners
in resources, capabilities, knowledge structure, and technologies. To sum up, this study
refers to the definition of Parkhe [26] and Lin [14], who argue that partner difference re-
ferred to the differences in organizational resources and characteristics, such as knowledge
and technology capabilities, goals, etc., among multiple subjects in cooperative innovation.

For the knowledge transfer of IUR collaborations, the key problem that needs to be
addressed is the obstructive effect of partner difference. We should focus not only on
partner differences between the main collaboration bodies, but also on the positive and
negative effects of partner differences on knowledge transfer performance. Following
existing research, the dimensionality of partner difference can be summarized into the
following aspects: (1) Knowledge technology differences. The main purpose of IUR
collaboration is to complete the knowledge and technology transfer between universities
and enterprises. Therefore, many scholars believe that the dimensions of partner difference
should focus on knowledge and technology. Wuyts and Dutta [27] defined the partner
technology domain from the perspective of the patent, and analyzed the technology
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differences based on this judgment. However, Satnmarra and Biggiero [28] argued that
knowledge transfer between organizations in the process of collaboration should include
not only technical knowledge but also market and management knowledge. Therefore, they
believe that knowledge difference is embodied in three types, namely, technology, market,
and management. (2) Collaboration goals differences. Organizational managers configure
strategic networks according to the organization specific goals that affect innovation output.
Corsaro, Cantu, and Tunisini [29] showed that the characteristics and goals of different
partners will lead to different performances. Different stakeholders often have conflicting
goals, strategic priorities, and needs. In an innovation network with a tendency towards
collectivism, the members of the network all strive for a common network goal [30]. On
the contrary, in the innovation network with a central point, the core members coordinate
to ensure that the whole network achieves their own goals [31,32]. However, conflicts
arise because of differences in the goals of the partners. Sometimes, such differences in
goals can lead to major misunderstandings and disagreements, and strain collaboration
relations, further aggravating the situation [33]. Similarities in technology domains and the
compatibility of goals are considered to enhance the effectiveness of interorganizational
relationships [34].

2.2. Influence of Learning Willingness and Absorptive Capacity on Knowledge Transfer Performance

Research on knowledge transfer performance usually synchronizes the learning will-
ingness of the knowledge receiver with the willingness to transfer of the knowledge source,
to carry out in depth research. Gupta and Govindarajan [35] pointed out that incentives
at the individual level of the knowledge receiver can effectively stimulate an increase
in the willingness to learn. Cummings and Teng [36] also pointed out that the lack of
the learning willingness of knowledge receiver is likely to induce negative emotions in
the process of introducing, digesting, and absorbing new knowledge, thereby leading to
the failure of knowledge transfer. Ernst & Kim [37] pointed out that the main cause of
“non-local invention syndrome” is the lack of understanding of the external knowledge of
the organization and an inherent egotism. Meanwhile, resistance to external knowledge
can also lead to other phenomena that can weaken the knowledge receiver’s willingness
to learn.

Willingness to learn refers to the degree of the willingness of the knowledge receiver
to learn knowledge from knowledge sources and internalize the learned knowledge. In
the process of knowledge transfer in IUR collaborations, enterprises’ strong willingness to
learn is the basic condition for the efficient completion of knowledge transfer. Generally
speaking, a positive relationship between learning willingness and enterprise learning
autonomy exists, which also positively promotes a learning effect. Hamel [38] pointed out
that a willingness to absorb and digest knowledge and technology from knowledge sources
is a key factor that affects the overall learning process in organizational external learning,
and enterprises with a strong learning willingness are more likely to gain competitive
advantages from learning. Learning willingness is conducive to deepening enterprises’
understanding of the transferred knowledge, realizing the growth of their knowledge stock,
and fundamentally improving their independent innovation capability [39].

In addition, an enterprise’s learning willingness also determines its learning and
absorption capacity to some extent, thereby influencing the absorption of transferred
knowledge [40,41]. An enterprise’s strong learning motivation also means it has a strong
ability of absorption only when an enterprise has a strong willingness to learn, vigorously
supports knowledge transfer behavior, and provides adequate and necessary resources, for
example, funding, and related facilities, etc. Through internal training and other ways of
improving staff technical ability, clearing staff obstacles in the learning process is necessary
to promote the absorption of transferred knowledge. Learning willingness can also drive
enterprises to adjust their existing corporate cultures and relevant incentive systems, build
a good organizational atmosphere, and promote the learning of internal knowledge [42] to
improve the learning and absorption capacity of enterprises for external knowledge.
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To sum up, learning willingness promotes knowledge transfer performance by ad-
justing the scope of knowledge transfer in IUR collaboration and the learning ability of
knowledge receivers. Based on this, the following hypothesis is proposed:

Hypothesis 1 (H1). The stronger the enterprise’s learning willingness, the more knowledge
transfer performance in IUR collaboration, that is, learning willingness has a significant positive
effect on knowledge transfer performance.

Absorptive capacity refers to the ability of an enterprise to absorb external knowledge
and transform it into internal knowledge [43]. Absorptive capacity is an important factor
for an organization to assimilate and internalize new knowledge. Generally speaking,
absorptive capacity is closely related to the knowledge base possessed by the organization.
Only an enterprise with a rich knowledge reserve can effectively evaluate new knowledge
from outside, assimilate it, and apply it to practical work [44,45]. Therefore, the sustain-
ability of absorptive capacity becomes the basic condition for enterprises to complete an
external search.

Obviously, the higher an enterprise’s knowledge stock, the stronger its ability to
absorb external knowledge. Accordingly, the enterprise can better absorb and apply the
acquired new knowledge into daily practice [46]. Therefore, whether an enterprise can
effectively use external knowledge is closely related to its absorptive capacity. In other
words, the absorptive capacity of enterprises has a positive promoting effect on knowledge
transfer [47]. The so called experience or knowledge stock refers to the experience and
knowledge reserve previously owned by the knowledge receiver (enterprise) that is similar
to the transferred knowledge. The absorptive capacity of an enterprise is determined by
the relevant experience and knowledge it possesses [9]. The richer the experience and
knowledge reserve, the stronger its absorptive capacity, and the better the response to
knowledge transfer [9]. Therefore, experience influences knowledge transfer performance
mainly through absorptive capacity. Absorptive capacity helps promote enterprises to
realize more value by acquiring external knowledge [48,49].

An enterprise’s absorptive capacity is determined by its internal cognitive struc-
ture [50]. The R&D behavior and learning of enterprises promote the accumulation of
knowledge and experience and, thus, constitute their unique cognitive structure. Whether
the cognitive structure is reasonable has a considerable effect on the ease with which
enterprises can contact new knowledge, and also has a profound effect on the ability of
enterprises to understand new knowledge and integrate it with their existing knowledge.
Ahuja and Katila [50] and Tomlinson [51] pointed out that an enterprise’s absorption ca-
pacity has a significant effect on its learning performance. In other words, the stronger the
absorptive capacity of enterprises, the higher the level of the correct interpretation of infor-
mation. In IUR collaborations, as the recipient of knowledge, the enterprise’s absorption
capacity can help form a richer understanding of the connotation of knowledge, thereby
promoting the accumulation of knowledge stock. If the absorption capacity is insufficient,
it is difficult for the enterprise to internalize the technologies of universities and research
institutes into enterprise knowledge.

To sum up, absorptive capacity is conducive to improving the effectiveness of knowl-
edge transfer. Therefore, this study puts forward the following hypothesis:

Hypothesis 2 (H2). The stronger the absorptive capacity of enterprises in IUR collaborations, the
better the knowledge transfer performance, that is, absorptive capacity has a significant positive
effect on knowledge transfer performance.

2.3. Moderating Effect of Partner Difference on Interorganizational Knowledge Transfer Performance
2.3.1. Moderating Effect of Technical Knowledge Difference

Scholars have pointed out that the absorptive capacity of enterprises can promote
the knowledge transfer of IUR collaborations. However, some scholars have found, some-
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times, no significant positive relationship between absorptive capacity and the knowledge
transfer performance of IUR collaborations [52], or, even, a decidedly opposite relationship.
In other words, two different discourses on absorptive capacity and knowledge transfer
performance can be observed. However, the two views are not contradictory. This study
believes the main reason for this controversy is that researchers often conduct analysis
based on different situations. However, the knowledge structure and knowledge depth
of IUR collaborations differ in different situations, and such differences may lead to poor
knowledge exchange and understanding between enterprises and their partner universities,
which affect the digestion and absorption of transferred knowledge [53,54]. Hence, the re-
lationship between absorptive capacity and knowledge transfer performance is influenced
by technical knowledge differences, between enterprises and their partner universities.
Similarly, differences can also be observed in academic circles in this regard. Some schol-
ars have pointed out that, because of the technical knowledge difference between IUR
collaboration partners, conflicts are likely to occur between them when transferring the
knowledge that needs to be transferred, or it is difficult for enterprises to digest and absorb
the knowledge after the transfer [55]. In addition, Subramaniam and Youndt [56] believed
that the technical knowledge difference between partners formed complementary resources
and promoted the digestion and absorption of transferred knowledge.

Technical knowledge difference refers to the difference in the knowledge and skill
between the knowledge source (universities and research institutes) and the knowledge
receiver (enterprises) in IUR collaboration, or the degree of dissimilarity in the knowledge
reserve possessed by both partners [25]. The urgency of enterprises to carry out IUR collab-
oration is closely related to the technical knowledge difference. If there is knowledge and
technology heterogeneity between enterprises and universities and research institutions,
both are likely to take active actions to reduce the degree of difference between them,
thereby generating the desire for IUR collaboration and the search for appropriate external
partners to carry out knowledge transfer performance. The heterogeneity of knowledge
and technology between enterprises and universities and researcher institutions makes it
possible for them to attract each other. If their knowledge and technology are similar, the
necessity of transfer will be lost. This phenomenon is also caused by the social division of
labor and specialization. In particular, under the circumstance that the technical strength
of Chinese enterprises is generally weak, enterprises urgently need the participation of
universities and researcher institutions in technological R&D activities [57]. However, not
all technical knowledge differences will lead to knowledge transfer of IUR collaboration.
If the degree of technical knowledge difference between enterprises and universities and
research institutions is too large, knowledge transfer has difficulty attracting the partici-
pation of both partners because of the failure of communication and the consideration of
transfer costs.

Transferred knowledge in IUR collaborations generally belongs to the receiver (en-
terprise) needs. The motivation for enterprises to participate in IUR collaborations lies in
the high cost of acquiring knowledge that they do not have, or creating new knowledge
with their knowledge creation ability, and, thus, they choose to exchange capital, resources,
knowledge, skills, and information with university research institutions. The IUR collabo-
ration will inevitably involve the alignment of the knowledge structure between them, and
the deficiency in the enterprises’ technical capabilities must be compensated by relying on
the external heterogeneous skills that come from the IUR collaboration partners [58,59].

Nonaka [60] pointed out that knowledge needs to be externalized by the owner
before it can be transferred to other members or organizations, and the degree of the
understanding of other members or organizations of the knowledge expressed by the
knowledge source will further affect the degree of the internalization of explicit knowledge.
Therefore, a high similarity of knowledge and technology between enterprises, universities,
and researcher institutions is conducive to the occurrence of knowledge transfer. In the
knowledge transfer process of IUR collaborations, the higher the complexity of knowledge,
the more necessary it is that the enterprise should have similar knowledge and technology



Sustainability 2021, 13, 13202 7 of 22

to the university and research institute, to understand the transferred knowledge and better
absorb the transferred knowledge. The alignment of knowledge structures is fundamentally
built on the condition that knowledge and technology are similar. If an enterprise wants to
receive transferred knowledge from a university and research institute, it should be able
to understand the transferred knowledge and an accurate understanding of knowledge
cannot be separated from similar knowledge and technology. Otherwise, knowledge
transfer cannot be realized or the effect of knowledge transfer is not ideal.

Tortoriello, Reagans, and Mcevily [61] pointed out that the main reason for knowledge
flow is the existence of knowledge potential differences between knowledge subjects.
Knowledge generally flows from high to low levels of knowledge potential energy, and
the corresponding knowledge flow also carries considerable returns [62,63]. However, a
knowledge potential difference between enterprises and institutes, and knowledge transfer,
can certainly be formed. Generally speaking, a certain relationship between the knowledge
distance between enterprises and academic research institutions, and knowledge transfer
can be observed. Scholars generally believe that the larger the knowledge distance, the
more knowledge can be learned and the better the corresponding knowledge transfer
effect [19,20]. However, the knowledge distance between enterprises and academic research
institutions being too large will also lead to the unsmooth realization of knowledge transfer.
It can also easily lead to the failure of knowledge transfer, if the technology of the research
institutions is too advanced, because the technical personnel of the enterprises lack a
similar knowledge base and cannot understand and digest the knowledge from research
institutions. When the knowledge distance is too small, knowledge transfer cannot be
realized because of excessive knowledge consistency. Knowledge that is too similar means
there may be some competition, for self protection, universities and research institutions
often set obstacles to knowledge transfer in the process of collaboration or adopt an
attitude of not actively cooperating [64,65]. Meanwhile, for the recipients of knowledge,
their internal R&D personnel tend to have the subconscious mind that “the same kind
is less important than the same kind” for the knowledge of researchers in the research
institutions because of profound knowledge and technology in relevant fields, and they
think that their knowledge and technology levels are higher than that of the research
institutions, which is not conducive to the completion of knowledge transfer.

To sum up, this study puts forward the following hypotheses:

Hypothesis 3 (H3). Technical knowledge difference has a significant inverted U-shaped influence
on the relationship between absorptive capacity and knowledge transfer performance. A high degree
of technical knowledge difference weakens the effect of absorptive capacity on knowledge transfer
performance, while s low degree of technical knowledge difference also negatively moderates the
effect of absorptive capacity on knowledge transfer performance.

2.3.2. Moderating Effect of Goal Difference

The goal difference in IUR collaborations caused by the characteristics and social
functions of the participants, such as enterprises, universities, and research institutes, has
attracted widespread attention [66]. From the perspective of the enterprise, for a for profit
organization, its core strategic goal is to bring a return on investment to the asset owners,
which leads to important goals in the collaboration to reduce the enterprise’s R&D costs,
disperse innovation risks, and promote resource sharing and ability complementarity
between partners [67]. Therefore, enterprises participating in IUR collaborations hope
to obtain production factors and resources that enterprises rely on for survival through
collaboration and resource exchange, such as human and educational resources, technical
resources, equipment resources, etc. [17,68]. From the perspective of dynamic capabilities,
enterprises’ participation in IUR collaborations is aimed at improving their technological
innovation capabilities [2]. From the perspective of universities and research institutes,
they, as institutions providing quasipublic goods, aim at cultivating talents, carrying out
scientific research, and serving society. Their goals for IUR collaboration are mainly re-
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flected in the transfer of research results to enterprises for the realization of technology
industrialization [69], as well as the extraction of scientific problems from the practice of
enterprises. Therefore, the goals of universities’ and research institutes’ participation in
IUR collaboration are reflected in raising research funds, obtaining market information,
improving research efficiency, obtaining patents to increase research achievements, devel-
oping new products and establishing derivative companies, as well as increasing students’
practice and employment opportunities [70]. The above analysis highlights the obvious
differences in the goals between the participants of IUR.

Differences can be observed not only between enterprises, universities, and research
institutes, but also in the goals of projects. Strong learning willingness is conducive to the
successful completion of knowledge transfer, because learning willingness, as the embod-
iment of enterprises’ subjective will, plays an important role in guiding their behaviors.
The requirements of enterprises for technical and scientific cooperation are a dynamic
process, and different demands can be found in different stages; that is, enterprises have
different goals for specific IUR collaboration projects. When an enterprise enters a new
field for the first time, it urgently needs complete product technology to enable it to quickly
produce products that meet the market needs in this field and exchange them for greater
economic benefits. With the success of entering the market, enterprises are not satisfied
with the current earnings or considering a development strategy, they begin to break
through the technology platform of similar products, and the goal of the IUR collaboration
at this stage is focused on applied technology. Even with the continuous development of
enterprises and the accumulation of their knowledge and technology, they gradually begin
to invest in basic generic technology and become the technology leader in the industry.
Similarly, because of the limitations of their discipline development level, R&D ability,
and knowledge structure, universities and research institutes also have different goals for
IUR collaboration projects. Chen et al. [5] pointed out that low level universities have
limited access to government funding. To obtain scientific research funds, they are more
willing to participate in IUR collaborations and cooperate at the product and technical level.
When a high degree of difference can be observed between enterprises, universities, and
research institutes in the goals of the collaboration projects, the influence of enterprises’
learning willingness on knowledge transfer performance will be weakened because the
collaboration goals between them are relatively similar, regardless of how high the learning
willingness of enterprises is, which makes it difficult to complete the knowledge transfer.
A high degree of difference in goals can be observed, and they have big differences in the
expected results of the IUR collaboration project, which may even cause the enterprise to
lose the target of learning, thereby making the enterprise’s willingness to learn become a
tree without roots, and knowledge transfer is even impossible without learning objects.

In addition, goal differences will also affect the relationship between absorptive capac-
ity and knowledge transfer performance. As mentioned above, an enterprise’s absorptive
capacity consists of four links: knowledge acquisition, digestion, transformation, and
utilization. With strong absorptive capacity, enterprises can quickly digest the knowledge
transferred by universities and research institutes and create new knowledge. However, the
main object of absorptive capacity is knowledge, and the cooperative goal that enterprises
hope to achieve in IUR collaboration. When the collaboration goals of universities, research
institutes, and enterprises in IUR collaboration projects are still quite different, the final
output may differ from the original intention of enterprises. In terms of an enterprise
technology existence period, growth period, maturity period, and decline, Kim [71] argued
that the enterprise technology of life has an important influence on the development of
the technology itself and affects the process of enterprise technology management, thereby
making the enterprise with external collaborator especially in the universities and research
institutes collaboration goal, present dynamic change. In the introduction stage, because
of the lack of technology and knowledge base, the enterprise’s collaboration goal is often
dominated by technology prediction and consulting. With the smooth collaboration and
improvement of their understanding of the technical field, the enterprise gradually pursues
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the optimization of the product technology and production process of the collaboration
in the growth stage. During the mature stage, enterprises begin to seek product transfor-
mation and technology upgrading, and need to cooperate on the generic technology of
product platform.

To sum up, this study puts forward the following hypotheses:

Hypothesis 4a (H4a). Goal difference in IUR collaboration has a negative moderating effect on
the relationship between learning willingness and knowledge transfer performance. The greater
the degree of goal difference, the lower the promotion effect of learning willingness on knowledge
transfer performance.

Hypothesis 4b (H4b). Goal difference in IUR collaboration has a negative moderating effect on
the relationship between absorptive capacity and knowledge transfer performance. The greater
the degree of goal difference, the lower the promotion effect of absorptive capacity on knowledge
transfer performance.

The theoretical framework model is shown in Figure 1.
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3. Data and Methods
3.1. Sample Selection and Data

(1) Sample selection and sampling procedures. This paper focused on the enterprises
participating in IUR collaboration based on the research objective. In order to ensure
the quality of the samples, the distribution area and channels of the questionnaire
were strictly restricted. In terms of the distribution area of the questionnaire, to control
the regional economic development level of sample system error and consider the
available social resources situation questionnaire, this study aimed at enterprises
participating in IUR collaboration. The questionnaire survey was distributed to se-
lected enterprises in Guangdong, Zhejiang, Liaoning, Jiangxi, Hu-nan and Sichuan
provinces. In terms of questionnaire distribution channels, considering the reliabil-
ity of sample data, this paper adopted the following distribution methods: (i) the
questionnaire was sent to MBA/EMBA students from the South China University of
Technology, Sun Yat-sen University, and Guangdong University of Technology on-site;
(ii) distribution of the samples to relevant enterprises through relevant government
cooperative institutions; (iii) relatives, classmates, and alumni were used to distribute
questionnaires; and (iv) field research and interview of enterprises were conducted.
As the items in the questionnaire involve the relevant situation of IUR collaboration,
the respondents were required to have a relatively familiar understanding of it in
the enterprises. Based on these methods, the main subjects of the questionnaire are
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the heads of technical departments and the directors of enterprises. According to
the above methods and principles, a total of 836 questionnaires were issued from
September 2020 to January 2021, and 307 questionnaires were finally collected, a
recovery rate of 36.72%. The author conducted a preliminary check on the returned
questionnaires. After eliminating the questionnaires with missing or incomplete
answers, and obvious regularity (highly consistent questionnaire answers), 211 ques-
tionnaires were finally determined to be valid, an overall effective recovery rate
of 25.24%.

(2) Sample quality control. In order to control the possible shortcomings of convenience
sampling as much as possible and fully guarantee the reliability and validity of the
returned questionnaires, this study carried out the following: (i) The questionnaire
was conducted anonymously to avoid common method deviation. In addition, after
the questionnaire was collected, single-factor analysis was used to carry out a factor
analysis on all items in the questionnaire together. In this study, the first principal
component interpretation rate obtained without rotation was 13.251%, which did not
account for the majority. Therefore, the deviation of the common method in this study
was not serious. (ii) Normal distribution test was conducted on the recovered data,
and the results show that the overall characteristics of the recovered data conform to
the normal distribution characteristics, which can be used for subsequent analysis
and research.

(3) The demographic characteristics of the sample. A brief descriptive statistical analysis
was performed on the basic characteristics of the sample enterprises through the basic
information items of the questionnaire samples. All the sample enterprises had carried
out an IUR collaboration and had independent R&D departments (sample enterprises
without IUR collaboration experience were excluded). A total of 154 enterprises were
established more than six years ago. From the perspective of firm size, 78 companies
had more than 2000 employees, accounting for 36.97%, and there was little difference
in other levels. In terms of the nature of enterprises, private enterprises accounted
for the largest proportion in the sample, reaching 62.56%, a total of 132 enterprises,
followed by foreign funded enterprises, joint ventures, and state-owned enterprises.
In terms of industry distribution, 103 enterprises were technology intensive industries,
including information technology, 72 enterprises in the traditional manufacturing
industries, such as chemical industry and textile, and 21 agricultural companies.
Among the 211 sample enterprises, 48 had sales revenues of over RMB 10 billion, and
the rest were relatively average. In terms of R&D capacity, 128 enterprises had more
than 50 R&D personnel, 7 enterprises had R&D intensity of less than 1%, and most
enterprises had R&D intensity between 3% and 12%.

3.2. Variable Measurement

The measurement used in this study is based mainly on the existing research of
scholars and was adjusted and revised in combination with the actual situation in China.
The scale used was Likert 5-point design and self rating by the subjects. The scale was
scored from 1 to 5 points, from “completely disagree” to “completely agree”. To ensure
the scientific and reasonable design of the questionnaire, the process of questionnaire
design follows the following process: “literature review and field survey→discussion
with experts in the field→discussion with government/enterprises and other manage-
ment practitioners→small sample test→improvement of measurement items→finalized
questionnaire”. Some of the relevant scales and their measurements are described below.

Technical knowledge difference. Referencing the scale of Cummings and Teng [36], this
paper uses two dimensions of knowledge technology distance and knowledge technology
complementarity to measure the technical knowledge difference with a total of five items.
Examples include “We can effectively absorb and digest the knowledge from the research
institutions” and “We can achieve the goal of collaboration with the research institutions
by complementing each other’s advantages”. The Cronbach’s α value of this scale was
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0.921, and the AVE value was 0.521, indicating that the reliability and validity of this scale
reached acceptable standards.

Goal difference. Goal difference refers to whether the collaboration goals of enter-
prises and research institutions are specific and clear, and whether they have the same
understanding of their collaboration goals [29]. This study not only referred to the study
by Simonin [40] but also combined with that of Wuyts and Dutta [27]. The scale has
four items, including “There is a big difference in organizational goals between us and
research institutions” and “The results of projects we cooperate with research institutions
are biased towards product technology”. The Cronbach’s α value of this scale was 0.895
and the AVE value was 0.535, indicating that the reliability and validity of the scale reached
acceptable standards.

Knowledge transfer performance. Inkpen [72] pointed out that transferred knowledge
is really useful and can be understood by the company, and when it is also speedy and
economical, it can be called effective knowledge transfer. Pérez-Nordtvedt et al. [39] mea-
sured the effectiveness of knowledge transfer through knowledge transfer performance.
Knowledge transfer performance includes four dimensions: speed, cost, effectiveness, and
satisfaction. The speed dimension is formed based on Darr et al. [73] and Zander and
Kogut [74], and is mainly to measure the progress of knowledge transfer between industry,
university, and research institute. There are five items in total. The cost dimension measures
the cost paid by enterprises in the process of knowledge transfer between industry, a uni-
versity and research institute, and, mainly from the research of Hansen et al. [75], includes
5 items. The validity dimension was mainly formed based on studies by scholars such as
Simonin [40] and Yli-Renko et al. [76], and consists of 5 items. The satisfaction dimension
is formed by referring to the research of Szulanski [77] and combining it with the context
of China. There are 3 items in total. For example, “It took us less time to complete the IUR
collaboration project than previously estimated” and “After further understanding and
absorption, we found that the knowledge transferred from the university research project
was more useful”. The Cronbach’s α value of this scale was 0.958, and the AVE value was
0.607, indicating that the reliability and validity of the scale reached acceptable standards.

Learning willingness. Learning willingness refers to the willingness and motivation
of enterprises to learn and absorb the knowledge and technology of research institutions,
which is characterized by their subjective learning attitude and objective behaviors. This
study referenced Fang et al. [78], and, through the discussion of related personnel, and
drawing the learning willingness initial scale, there are 5 items, including “Learning the
cooperation mechanism of knowledge and technology is one of the goals of our company’s
cooperation” and “Our company invested a lot of human resources and other resources to
study the cooperation mechanism of knowledge and technology”, etc. The Cronbach’s α
value and AVE value of this scale were 0.888 and 0.875, indicating that the reliability and
validity of the scale reached the acceptable standard.

Absorptive capacity. Absorptive capacity refers to the ability of an enterprise to ac-
quire, digest, transform and utilize new knowledge. This study adopts the absorptive
capacity scale of Szulanski [77] and fully draws on the research of Wehner et al. [79] to
form the absorptive capacity scale of enterprises. There are 20 items in total. For example,
“We can always solve problems quickly when we cooperate with research institutions” and
“We discuss the development trend of new technology related products with research insti-
tutions”, etc. The Cronbach’s α value of this scale was 0.969, and the AVE value was 0.593,
indicating that the reliability and validity of this scale reached the acceptable standard.

Control variables. Based on the existing research, five control variables are selected,
which are industry, ownership, firm size, firm-year, and experience of IUR. The knowledge
transfer of IUR is usually closely related to the industry and the nature of the firm, and the
effect of knowledge transfer is also different with different industry types. The absorptive
capacity of enterprise presents a positive correlation relationship between firm size, in
other words, the larger the firm size, the stronger its absorptive capacity, and, in existing
studies, scholars generally depict firm size through the number of employees and sales
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revenue [80], so this study draws on existing studies to represent firm size by the logarithm
of the number of employees and sales revenue. In addition, the experience of IUR is
also an important factor affecting knowledge transfer performance. Enterprises with rich
cooperation experience can better understand the knowledge base and knowledge structure
of their partners, which is conducive to better matching. Therefore, previous cooperation
experience is also one of the control variables selected in this study.

4. Results
4.1. Descriptive Statistics and Correlation Analysis

Before analyzing the relationship between technical knowledge difference, goal dif-
ference, learning willingness, absorptive capacity, and knowledge transfer performance,
the correlation among all variables was first analyzed, and the results are shown in Table 1.
A significant positive correlation between learning willingness (r = 0.383, p < 0.001), ab-
sorptive capacity (r = 0.369, p < 0.001), and knowledge transfer performance can also be
observed. The relationship between technical knowledge difference and knowledge trans-
fer performance was not significant. However, a significant negative correlation between
goal difference and knowledge transfer performance (r = −0.365, p < 0.05) was observed.
Based on the above description, it can be preliminarily observed that analysis of the results
of the correlation between variables show that the model and hypothesis are reasonable
to a certain extent, which lays a foundation for further examination and discussion of the
internal mechanism between variables.

Table 1. Descriptive statistics and correlation analysis of variables.

Variable Mean S.D. KTD GOD LEW ASC KTP

KTD 3.418 0.675 (0.921)
GOD 3.765 0.468 0.110 (0.895)
LEW 4.106 0.517 0.184 0.137 (0.888)
ASC 3.801 0.773 0.177 0.106 0.114 (0.969)
KTP 3.624 0.652 0.121 −0.365 * 0.383 *** 0.369 *** (0.958)

Note: N = 211; * p < 0.05, ** p < 0.01, *** p < 0.001. Data in parentheses are the coefficient of Cronbach ‘α.
KTD = technical knowledge difference; GOD = goal difference; LEW = learning willingness; ASC = absorptive
capacity; KTP = knowledge transfer performance.

4.2. Measurement Model

The scales used in this study were all filled out by the respondents through self state-
ment, which may have a common method bias that reduces the study validity. According
to the suggestion of Podsakoff et al. [81], the statistical test of common method bias was
used to examine whether common method bias can be observed among the six variables,
including self reported learning willingness, absorptive capacity, goal difference, technical
knowledge difference, and knowledge transfer performance, and to investigate the dis-
criminative validity of each variable. In addition to the baseline model with six factors,
this study also used a random combination of variables to form nine alternative models.
A comparison of the baseline model with the alternative model showed that the baseline
model had the best fitting degree: χ2/d f = 2.281, less than 3; TLI = 0.924, CFI = 0.915,
greater than 0.9; RMSEA index is 0.056, SRMR index is 0.061, which is significantly better
than the alternative model. Therefore, the six-factor baseline model can better represent the
measured factor structure, indicating that the variables in this study have good discrimi-
native validity and belong to six different constructs. The common method bias does not
have a serious effect on the interpretation of the research results.

4.3. Hypothesis Test

In this study, multiple regression analysis was used to verify the research hypothesis.
First, the control variables were incorporated into the regression model to form the initial
model. Second, the independent variables were introduced into the initial model to
analyze the direct effect of the independent variables on the dependent variable. Third,



Sustainability 2021, 13, 13202 13 of 22

the moderating variables, independent variables, and control variables were introduced
into the regression model to test the moderating effect. At the same time, to avoid the
multivariable multicollinearity in the process of regression analysis, the square term and
the variables in the moderating effect were centralized in this study.

We conducted a regression analysis of the moderating effect of collaboration partici-
pants’ differences on the relationship between learning willingness, absorptive capacity,
and knowledge transfer performance through three steps: (1) to examine the influence of
control variables such as firm ownership, firm size, and R&D intensity and industry on
knowledge transfer performance; (2) to examine the influence of independent variables
of learning willingness and absorptive capacity on the knowledge transfer performance
of IUR collaboration; and (3) the technical knowledge difference and the goal difference
of collaboration participants were introduced into the independent variable model to test
their moderating effects. The specific hierarchical regression analysis results are shown in
Table 2.

Table 2. Knowledge transfer performance hierarchical regression analysis results.

Knowledge Transfer Performance of IUR
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Control variable

ownership 0.132 * 0.071 0.061 0.056 0.064 0.042
Industry −0.115 * −0.094 −0.082 −0.080 −0.085 −0.098
firm size 0.035 −0.037 −0.040 −0.039 −0.039 −0.037

R&D intensity 0.039 0.084 0.098 0.100 0.094 0.100

Independent variable

learning willingness 0.374 * 0.353 * 0.336 * 0.342 * 0.324 *
absorptive capacity 0.475 ** 0.326 ** 0.327 ** 0.371 ** 0.313 *

technical knowledge difference 0.098 0.119 0.120 0.113
technical knowledge difference 2 −0.287 ** −0.291 ** −0.245 ** −0.267 **

goal difference −0.301 ** −0.321 ** −0.324 ** −0.340 **

Moderation

goal difference × learning willingness −0.269 *** −0.266 **
technical knowledge difference ×

absorptive capacity −0.164 −0.187

technical knowledge difference 2 ×
absorptive capacity

−0.375 ** −0.328 **

goal difference × absorptive capacity −0.278 * −0.241 *
R2 0.424 0.597 0.609 0.611 0.616 0.638

Adj R2 0.410 0.583 0.585 0.581 0.582 0.600
∆R2 0.174 0.012 0.002 0.007 0.038

F-value 30.136 43.004 25.711 20.438 18.234 16.757
p-value 0.000 0.000 0.000 0.000 0.000 0.000

Note: N = 211; * p < 0.05, ** p < 0.01, *** p < 0.001.

Table 2 shows that the F-values of the six models are all significant at the level of 0.001,
which indicates that the regression equations formed by the six models are all valid. An
interpretation of the regression model shows that the R square of the six models was more
improved than the baseline model. The ∆R squares were 0.174, 0.012, 0.002, 0.007, and
0.027, which showed that the regression model has more explanatory power as compared
with the previous baseline model in terms of the dependent variable. In addition, the
variance inflation factor (VIF) of each variable ranged from 1.012 to 5.293, all lower than 10,
indicating that the that multicollinearity among each variable did not exist or its influence
on this study could be ignored.

Model 1 takes four control variables, namely, firm ownership, industry, firm size,
and R&D intensity as independent variables to conduct regression model analysis on the
knowledge transfer performance of IUR collaboration. The results show that a significant
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relationship exists between firm ownership, industry, and knowledge transfer performance
of IUR. Firm ownership has a positive effect on knowledge transfer performance (β = 0.132,
p < 0.05), indicating that private firms are more inclined to knowledge transfer performance
than state owned firms. A negative relationship between industry and knowledge transfer
performance (β = −0.115, p < 0.05) was also observed, that is, enterprises in the fields of
information technology, telecommunications, agriculture, new energy, and new materials
were more active in knowledge transfer performance than those in the traditional manufac-
turing industries. Firm size and R&D intensity have no significant effect on knowledge
transfer performance.

Model 2 introduced learning willingness and absorptive capacity as independent
variables based on the baseline model in which the control variables were the independent
variables to test hypotheses H1 and H2. The regression analysis results indicated that
learning willingness had a significant positive effect on the knowledge transfer performance
of IUR (β = 0.374, p < 0.05), which indicated that the stronger learning willingness was, the
more sufficient the knowledge transfer performance obtained through IUR collaboration.
Hypothesis H1 was supported. Similarly, absorptive capacity also had a significant positive
effect on knowledge transfer performance (β = 0.475, p < 0.01), which showed that firm
absorptive capacity has a positive promoting effect on knowledge transfer performance of
IUR, that is, the stronger the absorptive capacity of the firm, the more knowledge transfer
performance from universities and research institutes, and, thus, Hypothesis H2 was
supported.

In Model 3, technical knowledge difference, the square of technical knowledge differ-
ence, and goal difference were introduced into the regression model based on Model 2 to
conduct a baseline model test for the subsequent moderating effect test. Table 2 shows that
the goal difference (β = −0.301, p < 0.01) has a negative effect on knowledge transfer perfor-
mance, and technical knowledge difference influence on knowledge transfer performance
(β = 0.098, ns) was not significant, but the square of technical knowledge difference has
a significant negative relation on knowledge transfer performance (β = −0.287, p < 0.01).
According to the above, collaboration participants’ difference has a significant effect on the
knowledge transfer performance of IUR. The goal difference has a negative effect on the
knowledge transfer performance, while the technical knowledge difference has an inverted
U-shaped relationship with the knowledge transfer performance.

Models 4 and 5 are designed to test the moderating effect of the collaboration partici-
pants’ differences in learning willingness and absorptive capacity. Both models are based
on Model 3. Model 4 introduces an interaction between learning willingness and goal
difference based on Model 3. At the same time, to avoid multicollinearity, the interaction
and square terms in the data were centralized at the beginning of regression analysis. Then,
the moderating effect of goal difference on the relationship between learning willingness
and knowledge transfer performance was examined. The regression results showed that
the interaction term between goal difference and learning willingness had a significant
negative effect on the knowledge transfer performance (β = −0.269, p < 0.001). The above
empirical analysis shows that the promotion of learning willingness on knowledge transfer
performance between enterprises, universities, and research institutes will be weakened
when large goal differences between enterprises, universities, and research institutes exist,
while the promotion of learning willingness on collaboration will be strengthened in the
case of small goal differences. Thus, Hypothesis H4a is supported.

Similar to Model 4, Model 5 further introduces the interaction between the collabora-
tion participants’ difference and absorptive capacity as independent variables for regression
based on Model 3, which was used to test hypotheses H3 and H4b. As mentioned earlier,
the related interaction terms were also centralized at the beginning of the process. Table 2
shows that there is no significant relationship between the interaction term of technical
knowledge difference and absorptive capacity and knowledge transfer performance, while
the interaction term of the square of technical knowledge difference and absorptive capacity
has a significant negative effect on knowledge transfer performance (β = −0.375, p < 0.01).
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Hypothesis H3 is supported. The interaction between goal difference and absorptive
capacity had a negative effect on knowledge transfer performance (β = −0.278, p < 0.05),
Hypothesis H4b was supported. In other words, the absorptive capacity has a positive
promoting effect on knowledge transfer performance, but such promoting effect is affected
by the collaboration participant difference. Among them, technical knowledge difference
has an inverted U-shaped influence on it, that is, when the technical knowledge difference
reached a certain degree, it had the greatest influence on this kind of influence. However,
goal difference had a negative weakening effect on this promoting effect.

Finally, to ensure the completeness and correctness of the moderating effect test,
regression analysis of Model 6 was carried out. Based on Model 3, the interaction between
learning willingness and collaboration participant difference, and the interaction between
absorptive ability and collaboration participant difference were introduced simultaneously
into the regression model. The empirical analysis showed that the interaction between
goal difference and learning willingness (β = −0.266, p < 0.01) and the interaction between
absorptive capacity (β = −0.241, p < 0.05) had significant negative effects on knowledge
transfer performance in the whole model. The interaction between the square of technical
knowledge difference and absorptive capacity also had a negative effect on the knowledge
transfer performance (β = −0.328, p < 0.01). The above regression results are consistent
with the conclusions of Models 4 and 5.

4.4. Robustness Test

Paired sample data were designed in this study to ensure the robustness of the results.
Two interviewees were selected by the enterprise for each item to complete a set of matched
data. Perez-Luno et al. [82] suggested the use of the conformance measures of the scores
of different raters. The consistency coefficient (Rwg) proposed by James et al. [83], was
used to evaluate managers’ consistency by calculating the consistency coefficient of sample
enterprises between the two respondents. The results show that the consistency coefficient
of knowledge transfer performance, learning willingness, and absorptive capacity was
0.891, 0.843, and 0.824, respectively, and the consistency coefficient of technical knowledge
difference and goal difference was 0.851 and 0.864, respectively, which are all above the
threshold of 0.6. Therefore, paired sample data are suitable for aggregating variables
into population level variables for high order analysis. Based on this data, the 54 pairs
of samples were averaged to test the stability of the results of this study. The regression
analysis results are shown in Table 3.

Table 3. Robust analysis of knowledge transfer performance.

M1RT M2RT M3RT M4RT M5RT M6RT

Control variable

ownership 0.022 0.014 0.010 0.010 0.015 0.014
Industry −0.019 −0.015 −0.017 −0.114 −0.109 −0.025
firm size 0.025 0.032 0.103 0.074 0.100 0.021

R&D intensity −0.045 −0.033 −0.051 −0.041 −0.042 0.036

Independent variable

learning willingness 0.353 * 0.346 * 0.340 * 0.335 * 0.317 *
absorptive capacity 0.366 ** 0.360 ** 0.351 ** 0.342 ** 0.320 *

technical knowledge difference 0.009 0.126 0.138 0.109
technical knowledge difference 2 −0.325 ** −0.321 ** −0.322 ** −0.333 **

goal difference −0.311 ** −0.304 ** −0.300 ** −0.267 **

Moderation

goal difference × learning willingness −0.284 ** −0.261 *
technical knowledge difference ×

absorptive capacity −0.134 −0.120



Sustainability 2021, 13, 13202 16 of 22

Table 3. Cont.

M1RT M2RT M3RT M4RT M5RT M6RT

Moderation

technical knowledge difference 2 ×
absorptive capacity

−0.366 * −0.343 *

goal difference × absorptive capacity −0.265 * −0.254 *
R2 0.544 0.603 0.616 0.631 0.629 0.663

Adj R2 0.538 0.594 0.611 0.627 0.622 0.649
∆R2 0.059 0.013 0.015 0.013 0.034

F-value 24.460 31.221 19.118 23.514 19.115 15.604
p-value 0.000 0.000 0.000 0.000 0.000 0.000

Note: N = 66, the coefficient after standardization; *** p < 0.001; ** p < 0.01; * p < 0.05.

The regression analysis results of the above robustness test showed that except for
individual differences and significance level, this regression analysis had no essential
difference from the regression analysis of 211 samples. The moderating effect of the
collaboration participants’ difference was consistent with that of the previous study, which
further confirmed the reliability of the previous conclusion.

5. Discussion, Implications, and Limitations

This paper focuses on the effects of the collaboration participants’ difference in IUR
on knowledge transfer performance and explores how the collaboration participants’ dif-
ference affects knowledge transfer performance and its path. Results show that goal
difference negatively moderates the effects of learning willingness and absorptive capac-
ity on knowledge transfer performance, and that technical knowledge difference has a
significant inverted U-shaped influence on the relationship between absorptive capacity
and knowledge transfer performance. A high degree of technical knowledge difference
weakens the influence of absorptive capacity on knowledge transfer performance, while a
low degree of technical knowledge difference also negatively moderates the influence of
absorptive capacity on knowledge transfer performance.

5.1. Theoretical Implications

The results of this study have the following theoretical implications. First, the technical
knowledge difference of collaboration participants has a significant inverted U–shaped
moderating effect on the relationship between absorptive capacity and knowledge transfer
performance. As Chen et al. [5] pointed out, if the technical knowledge difference among
the partner difference of IUR collaborations is too large, even if the enterprises have strong
absorption capacity, they will eventually be unable to digest and use the valuable knowl-
edge from the other side effectively because of the huge knowledge gap, leading to a poor
knowledge transfer effect [84,85]. Similarly, if the technical knowledge differences are too
small, this indicates that the knowledge depth and knowledge structure of universities and
research institutes lack complementarity for enterprises [86,87]. Even if the enterprises have
a strong absorption capacity, the absorbed knowledge will have little value to the enterprise,
and the knowledge transfer effect will be poor [88,89]. The effect of the absorptive capacity
on knowledge transfer depends on the technical knowledge difference between the two
collaboration participants [64,65]. Although no specific discussion on the mechanism of
effects of technical knowledge difference on knowledge transfer performance can be found
in the literature [90–93], the conclusion of this study can be regarded as an extension of
similar studies.

Second, the goal difference of collaboration participants has a significant moderating
effect on the relationship between learning willingness, absorptive capacity, and knowledge
transfer performance. Cooperative theory points out that differences must exist between
different participants, and the basis of collaboration is the common goal [51,94]. Relevant
studies on enterprise technology alliance collaboration have pointed out that only with
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common collaboration goals can both parties invest resources actively and make joint
efforts to achieve collaboration goals [95,96]. Similarly, as the collaboration between
organizations with different attributes, IUR has huge differences in organizational goals
between the participants, and such differences have been referred to as the possibility
of resource complementarity between them [97,98]. Enterprises reduce R&D costs and
improve R&D efficiency and their technology system through IUR, while universities
and research institutes also obtain benefits from the productization and marketization of
technologies through IUR, train scientific research personnel, and refine scientific problems
in practice. In other words, a basis for collaboration between enterprises, universities, and
research institutes exists, but there may be differences between them in terms of specific
collaboration goals, and such differences have an important influence on the effect of
knowledge transfer performance [99,100]. Enterprises at different stages have different
demand types (including product technology, applied generic technology, and basic generic
technology) for collaborative R&D. In other words, differences in the types of technologies
to be solved in R&D collaboration can be observed, and the degree of such differences
in goals will have a negative effect on the effect of knowledge transfer by affecting the
learning willingness and absorptive capacity of enterprises.

5.2. Practical Implications

The 13th Five-Year Plan of China places an emphasis on the concepts of innovation,
coordination, green, opening, and sharing. IUR collaboration innovation has become
an important method for improving the independent innovation capability of Chinese
enterprises, and is also the main starting point in the promotion of the transformation of
Chinese industry from manufacturing to innovation. The key to achieving the above goals
lies in how the accurate and smooth flow of knowledge from universities and research
institutes to enterprises can be promoted. On the one hand, the government must carry
on scientific research system reform and promote universities and research institutes for
the implementation of the service function of the social economy. On the other hand, as an
important subject of the economic system, enterprises need to improve their technology
system, improve their independent innovation capability, and realize the sustainable
growth of core competitiveness through “self-cultivation” with the help of IUR. How
can enterprises choose the right IUR partners to achieve the purpose of technological
breakthrough in a better and more rapid way? This study on the influence mechanism
of the difference between collaboration participants on knowledge transfer performance
in this paper provides the following enlightenment for the above problems of enterprise
management practice.

First, learning willingness and absorptive capacity can directly promote knowledge
transfer in IUR collaboration. These results indicate that the enterprise that needs to pro-
mote knowledge transfer effect first needs to promote internal absorptive capacity and
knowledge absorptive capacity, which includes, mainly, the ability to knowledge recogni-
tion, digestion, and utilization, focus on the construction of internal R&D capacity, improve
the structure of the R&D team by introducing talents, and lay a solid foundation for the
absorption capacity of enterprises. If enterprises lack a strong learning willingness and
good absorptive capacity, they will have no intention and no ability to acquire knowledge
from universities and research institutes, and the knowledge transfer in IUR collaboration
will become a fool’s paradise. Chinese enterprises choose to cooperate with universities
for short term interests, and lack the long term goal of improving their independent in-
novation capability through IUR collaboration, fundamentally leading to the poor effect
of the knowledge transfer performance. Enterprises should internalize the knowledge of
universities and research institutes into their knowledge reserve and prepare sufficient
redundant resources for knowledge transfer from a long term strategic goal. However,
learning willingness alone is not sufficient for enterprises. If they lack sufficient absorptive
capacity, they may be willing, but lack the power in the face of knowledge from scientific
research institutions. Therefore, enterprises should build and cultivate their internal absorp-
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tive capacity before carrying out IUR collaboration, for example, increase R&D investment;
improve R&D systems, institutions and technical personnel training mechanisms; and
introduce excellent external talents.

Second, to re-understand the difference in the collaboration participants and focus on
the important influence on knowledge transfer performance of IUR. The IUR collaboration
of China has had certain achievements and a number of failure cases, enterprises lack tech-
nical or unable to break through technical bottlenecks, need to seek the help of universities
and research institutes. However, most enterprises ignore the difference between them
and their partners. Due to the significant influence of the differences of the collaboration
participants in knowledge transfer, ignoring the differences of the collaboration participants
can ultimately reduce the collaboration between the two participants to a low probability
event. Enterprises can realize the desire for technological breakthrough through the IUR
under the normal coincidence of the differences between the collaboration participants.

Finally, in the selection of IUR collaboration partners, we should adhere to the actual
situation of the enterprise itself as the basis, and not blindly choose high level research
universities. The realization of IUR knowledge transfer performance depends on the
enterprise’s strong learning willingness and its absorptive capacity, but these are only the
necessary conditions for knowledge transfer performance. We need to solve the problem
from the source and find partners that match with the development of the enterprise
and its technical strength, to improve the efficiency of the knowledge transfer of IUR
collaboration. That is, we should choose the universities with strong complementary effects
in knowledge depth and knowledge structure. However, universities with little difference
in collaboration goals and concepts are not cooperating blindly with the universities with
strong research comprehensive strength, because this type of university has a large depth
of knowledge, and their knowledge structure and system are relatively complete. Most of
these cooperation efforts focus on basic and applied generic technology and, thus, have
higher requirements on the absorptive capacity of enterprises.

5.3. Limitations and Future Research Directions

This study is based on the shortcomings in independent innovation capability of Chi-
nese enterprises who face the issue of knowledge transfer in IUR collaboration. Through
the research on the influence mechanism of the difference of collaboration participants
on knowledge transfer performance, some meaningful conclusions are obtained. These
conclusions have certain theoretical value and practical significance. However, this paper
has some limitations because of the limitations of time, manpower, financial resources,
and research ability. First, in the measurement of variables, although the difference of
the collaboration participants has gradually attracted scholars’ attention, a lack of mature
and available scales still persists. Therefore, this study refers to the views of a significant
amount of literature and makes some deletions and additions to the variable measurement
items. Although a small sample pretest and a large sample test were used in the reliabil-
ity and validity analyses, the performance is good. Thus, follow up research should be
combined with case interviews to readjust the scale in the Chinese context. Second, some
limitations can also been seen in the sample collection. The questionnaires were distributed
in Guangdong, Zhejiang, Liaoning, Jiangxi, Hunan, and Sichuan provinces, and only
211 valid questionnaires were collected, which clearly indicates a lack of representation
for the entire Chinese situation. Follow up research should continue to expand the scope
and scale of the questionnaire, and conduct horizontal analysis and comparison between
different regions, industries, and ownership of enterprises, to obtain more universal re-
search results. Finally, the organization of UIR in this research only includes the enterprise
as the main subject. In reality, however, the UIR is composed of two participants, including
enterprises and research institutions, and involves more complex problems of willingness,
ability, differences of cooperation subjects, and knowledge transfer performance. Future
research can be based on the industry–university research cooperation of the two main
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subjects as the research object, and further explore the relationship between the willingness,
ability, and cooperation.
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