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Abstract: This study conducted a comprehensive and systematic investigation of the influencing
factors for collaborative innovation project (CIP) performance. First, a theoretical framework model
was constructed, and then a structural equation model (SEM) was used for an empirical analysis of
199 CIPs. Furthermore, we divided the factors into tangible and intangible categories and considered
the impact mechanism of nine typical factors on project performance. The results are as follows: (1)
All nine factors had a significant positive impact on the performance of collaborative innovation
projects, among which benefit distribution and collaborative innovation capability were the most
important. (2) Benefit distribution, resource dependence, organizational climate, and collaborative
innovation affected project performance, both directly and indirectly. (3) Effective communication,
leadership support, knowledge sharing, and collaborative innovation ability only had a direct
influence, while the incentive mechanism played only an indirect role. Finally, three suggestions
were put forward on the idea of high-quality, sustainable development.

Keywords: collaborative innovation project; sustainable development; project performance; influenc-
ing factors; SEM

1. Introduction

University–industry cooperation (UIC) first appeared in the Chinese Government
Work Statement (GOV.CN WS) in 1999, and it was adjusted to university–industry co-
operation innovation (UICI) in 2014. To date, 17 years’ worth of data has been reported
in the GOV.CN WS, which clearly shows that we should pay attention to it. From the
time, frequency, and subsequent changes of words appearing in the GOV.CN WS, we can
generally judge the trend of China’s economic development pattern and its importance and
evolution in national economic and social development. China has entered a new stage of
promoting sustainable and high-quality development. At the microlevel, sustainable and
high-quality development relies on innovation to enhance the vitality and competitiveness
of economic entities and ensure the significant improvement of economic efficiency [1].

According to the bulletin of China’s national economic and social statistics, the
turnover of granted patents and technology contracts in China increased by 31.9 and
35.32 times, respectively, in the 20 years from 2001 to 2020 [2]. The collaborative innovation
of UIC is one of the main forms of the transformation of scientific and technological achieve-
ments in the country, which is also the key to radical innovation in firms [3]. The UIC has
developed vigorously in practice. Therefore, it is imperative to promote its development
towards being of high quality.

The organization of UICI is achieved through the university–industry collaborative
innovation project (UICIP). A collaborative innovation project (CIP) is a kind of project in
which enterprises cooperate with universities, research institutes, and other enterprises to
develop new technologies and processes [4]. In addition to the main form of the UICIP,
there are also different forms of cooperation between universities and colleges, universities
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and research institutes, and enterprises and enterprises. Wu et al. [5] described cooperative
innovation projects as specific projects in which companies and public research institutions
or other companies cooperate to create new technologies, products, materials, systems, or
manufacturing processes.

The environment of science and technology innovation in China and abroad is chang-
ing rapidly and is complex. This will lead to increased uncertainty about the sustainable
development of CIP. Therefore, how to ensure the sustainable development of CIPs and
how to improve their performance are worthy of further study. In the past, most studies
have focused on the impact of a single factor on collaborative innovation performance.
These studies on single or few factors are of great significance to understand some prob-
lems of performance factors. However, they cannot be extended to a comprehensive and
systematic analysis. Hence, there is a lack of systematic and comprehensive research
on the influencing factors of performance. This study makes up for this deficiency by
comprehensively and systematically investigating these factors to ensure the sustainable
development of CIP and improve its performance. Specifically, the main contents and
structure of this manuscript are as follows. A literature review is given in Section 2. The
research hypotheses and conceptual model are presented in Section 3. The research design
is described in Section 4. An empirical study using structural equation model hypothesis
testing is described in Section 5. The conclusion and future work are presented in Section 6.

2. Literature Review

UIC may be the most important strategic instrument used to increase the efficiency and
effectiveness of industrial investments in R&D, and increasing use makes it more important
to figure out the factors that influence its performance [6]. After searching the existing
relevant literature, we found that research on the influencing factors of collaborative
innovation project performance mainly focuses on two aspects.

2.1. Literature Review on Tangible Influencing Factors of Collaborative Innovation Project
Performance (CIPP)

One aspect of collaborative innovation project performance is focused on tangible
factors.

López [7] conducted a study based on data collected through semi-structured inter-
views between January and October 2009, with a sample of 375 firms in three countries,
that indicated that different companies have different innovation capabilities, and more
innovative firms tend to be more interested in collaborating with universities. At the same
time, high-tech and non-high-tech firms have different attitudes and intentions around
collaborating with universities. Kafouros et al.’s [8] research showed that absorptive capac-
ity has a significant impact on innovation performance, but the degrees of significance are
different in different cooperative relationships.

Azagracaro et al.’s [9] research showed that innovation capability is affected by the re-
lationship and cooperation mode of collaborative innovation project subjects. He et al.’s [10]
research noted that characterizing leadership is important for revealing the interaction
pattern and organizational structure through research collaboration. Fernandes et al. [11]
showed that leadership support is important for the sustainable development of UIC.
Benefits are key for university–industry collaborative innovation to maintain a long-term
stable relationship [12], while benefit distribution positively affects the performance of
collaborative innovation and can improve efficiency by influencing the incentive mech-
anism [12]. At the same time, the most critical factors for the realization of benefits are
strategic, inter-relational, and cultural factors [13].

From the above analysis, we can see that research on the tangible influencing factors
of collaborative innovation project performance mainly focuses on collaborative innova-
tion ability, willingness to cooperate, leadership support, benefit creation, and benefit
distribution.
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2.2. Literature Review on Intangible Influencing Factors of Collaborative Innovation Project
Performance (CIPP)

The other aspect of collaborative innovation project performance is focused on intan-
gible factors.

Freitas [14] relied on in-depth data on 30 university–industry collaborations in the
Netherlands and provided preliminary evidence that effective cooperation in UICs can
create institutional incentives by targeting different individual motivations. Maurer [15]
found that trust between project team members working on an inter-organizational project
positively impacts the acquisition of external knowledge, which, in turn, promotes product
innovation. Both universities and industries in the process of UIC need to overcome high
cultural and organizational barriers in order to realize their potential [16].

Managers may engage in a social process of communication, both formal and infor-
mal [17], to engender trust between partners, and communication can also reduce the
negative effects of information asymmetry in alliances [14]. Wu [18] studied cooperative
knowledge transfer and governance mechanisms with regard to how to influence coopera-
tive innovation performance using a sample of 238 projects with SEM. Using firm-level
data on 263 firms in Korea, Han [19] found that knowledge sharing in UICs is likely related
to the managerial strategies of CEOs rather than other team members.

Knowledge sharing in UICs has different effects on innovation performance through
forming different areas [20], where it presents a core–edge spatial pattern [6]. Based on a
historical analysis of UICs in Japan, Lee et al. [21] found that different types of UICs require
functional specialization in boundary-spanning organizations by developing coordinative
expertise, human resources, institutional arrangements, and organizational structures.
When a university is heavily reliant on industry funding, it leads to the close co-evolution
of UICs, thereby raising the risk of a mutual lock-in regarding specific technologies, which
is good for collaborative innovation project performance [22].

From the above analysis, we can see that research on the intangible influencing factors
of collaborative innovation project performance mainly focuses on incentive systems,
the organizational atmosphere, effective communication, knowledge transfer, knowledge
absorption, and resource dependence.

The above studies are very helpful for understanding and improving collaborative
innovation project performance. However, all of them have investigated the influencing
factors from a single perspective; as such, there is a lack of comprehensive and systematic
research on the influencing factors. This study intends to make up for this deficiency.
It summarizes the typical tangible and intangible factors that affect the performance of
collaborative innovation projects and conducts comprehensive and systematic research.

Specifically, this study explores the specific impact mechanism of nine factors on the
performance of collaborative innovation projects based on existing research. It includes
four typical tangible factors (collaborative innovation ability, leadership support, incen-
tive mechanism, and benefit distribution) and five typical intangible factors (knowledge
sharing degree, effective communication, collaborative innovation willingness, resource
dependence, and organizational climate). It also puts forward hypotheses on influencing
factors and collaborative innovation project performance by using SEM to do empirical
research with data from a questionnaire survey. Obviously, this study has important theo-
retical and practical significance toward deepening the research on the factors that impact
collaborative innovation project performance.

3. Research Hypotheses and Conceptual Model

Based on the collaborative innovation project process and the existing literature, this
paper summarizes the influencing factors as tangible and intangible factors. The tangible
factors are collaborative innovation ability, leadership support, incentive mechanism, and
benefit distribution. The intangible factors are knowledge sharing, effective communication,
collaborative innovation willingness, resource dependence, and organizational climate.
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According to the relevant research and the influence path characteristics of various
factors with regard to project performance, these factors can be divided into those with a
direct impact, indirect impact, and a combination of the two. The details are as follows.

3.1. Collaborative Innovation Project Performance (CIPP)

The Project Management Institute (PMI) claims that project success should balance
the competitive demand for project quality, scope, time, and cost; address the different
concerns; and meet the expectations of project stakeholders [23]. This is to satisfy the
stakeholders. For collaborative innovation projects, project stakeholders are the main body
of collaborative innovation.

In short, the connotation of project performance includes the overall satisfaction of
collaborative innovation, quality performance, and cost performance of the results.

3.2. Influencing Factors and CIPP
3.2.1. Collaborative Innovation Ability and CIPP

Innovation ability is an important criterion for measuring the comprehensive competi-
tiveness of a country or region [24]. Collaborative innovation capability is the foundation
of collaborative innovation projects. Different subjects will have different innovation
choices based on their own collaborative innovation capabilities [7]. Collaborative innova-
tion ability is the key to success for complex cross-level, cross-sectoral, and cross-regional
projects and can significantly improve the overall capacity of inter-subject collaboration [25].
Hong [26] found that absorptive capacity has a significant positive effect on innovation
performance. Zhang [27] studied how to improve collaborative innovation ability and
pointed out that providing support in terms of funds, policies, and so on could promote
the improvement of such capabilities. Collaborative innovation capability has a signifi-
cant impact on collaborative innovation performance [28]. Tseng [29] analyzed influential
factors and concluded that an enterprise’s technology ability has a direct impact on its
cooperative innovation performance, showing that there is a positive correlation between
the absorptive capacity of internal R&D and project performance. Since the performance of
collaborative innovation projects mainly includes innovation performance [30], we propose
the following hypothesis:

Hypothesis 1 (H1). Project collaborative innovation ability has a significant positive correlation
with the performance of collaborative innovation projects.

3.2.2. Knowledge Sharing and CIPP

Collins and Smith [31] described knowledge sharing as access to knowledge innova-
tion for teams, which is very important for improving innovation performance. Pang [32]
did an empirical study with SEM, where the results showed that knowledge sharing can
significantly affect the satisfaction of participants. Knowledge sharing has different sharing
mechanisms in different teams [33]. Doan [34] empirically studied the relationship between
knowledge sharing and innovation performance, where the results showed that both ex-
plicit and tacit knowledge sharing have a positive effect on firm performance. Rahmi [35]
showed that cognitive diversity has a significant association with knowledge sharing, and
knowledge sharing is positively associated with team innovation. Than’s [36] study using
225 samples in Vietnam also showed that knowledge sharing, directly and indirectly, affects
firm performance.

Therefore, we propose the following hypothesis:

Hypothesis 2 (H2). Project knowledge sharing has a significant positive correlation with the
performance of collaborative innovation projects.
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3.2.3. Leadership Support and CIPP

Pirola-Merlo [37] proposed that support from senior management is an important
factor for the success of innovation activity. A survey of 289 project managers of public
sector projects in Pakistan showed that project managers’ leadership plays an important
role in improving project performance. Leadership is embodied in schedule, cost, quality,
and stakeholder satisfaction and is significantly related to the achievement of project
performance [38]. Project research in Jordan showed that communication management,
human resource management, time management, and risk management ability of project
leaders have an impact on project performance [17]. Pham [39] studied the impact of
leadership support on sustainable development performance. The results showed that
leadership can affect performance by strengthening the relationship between environmental
practice and sustainable development.

Therefore, we propose the following hypothesis:

Hypothesis 3 (H3). Leadership support has a significant positive correlation with the performance
of collaborative innovation projects.

3.2.4. Effective Communication and CIPP

Kamuriwo [17] indicated that communication can reduce uncertainty in the process of
cooperation, which is useful for ensuring the close relationship of cooperation and has posi-
tive significance for the realization of the organization. Bstieler [40] showed that the degree
of trust between subjects can affect innovation performance by regulating communication
and decision-making between them. Schreiner [41] showed that the closer the relationships
are between all parties, the higher the cooperation performance. Adiguzel [42] showed
that leadership effectiveness and learning orientation have a positive impact on effective
communication, team creativity, and service innovation. Iswanti [43] showed that leaders’
effective communication contributes to the development of an organizational innovation
culture, and whether leaders can communicate effectively is influenced by leadership
characteristics.

Therefore, we propose the following hypothesis:

Hypothesis 4 (H4). Effective communication has a significant positive correlation with the
performance of collaborative innovation projects.

3.2.5. Incentive Mechanism and CIPP

Bruneel [44] noted that incentives were useful for motivating knowledge workers
to share knowledge in order to improve the efficiency of knowledge innovation activi-
ties; otherwise, employees would keep the knowledge to themselves. He [45] employed
the quantum game paradigm to study the incentive mechanism of industry–university–
institute (IUI) collaborative innovation and found that a quantum strategy with maximal
effort is the most profitable. Xiong [46] pointed out that it is very difficult for members
to actively share knowledge of innovation failure without incentives, and this type of
knowledge sharing plays an important role in reducing the probability of repeated failure
and improving the innovation ability of virtual research organizations.

Wu [47] showed that different government incentive mechanisms have an impact on
enterprises and universities. Government policy support is more attractive to enterprises,
and financial support has a greater impact on universities.

Therefore, we propose the following hypothesis:

Hypothesis 5 (H5). The incentive mechanism has a significant positive correlation with collabora-
tive innovation intention.
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3.2.6. Collaborative Innovation Willingness and CIPP

Collaborative innovation willingness is a kind of driving factor that reflects the coor-
dinators’ emphasis on collaborative innovation and willingness. A study based on data
collected from 375 companies in Spain, Portugal, and France through semi-structured
interviews showed that more innovative enterprises tend to cooperate with universities.
At the same time, national factors also affect the willingness of enterprises to cooperate
with universities [7]. Vaaland [48] noted that in complex innovation projects, whether the
cooperative intention of an external innovation source is positive or not will greatly affect
innovation performance.

Gendreau [49] showed that collaborative innovation willingness and innovation ability
can affect performance by influencing the knowledge absorptive capacity. The willing-
ness to participate in cooperative innovation is positively influenced by organizational
atmosphere and system design [50]. Members will show different levels of innovation
willingness at different innovation stages [51]. The members of UICs have different levels
of willingness to innovate. The willingness of enterprises is most easily affected by market
behavior, while the willingness of universities is more easily affected by the willingness of
the government [47].

Therefore, we propose the following hypotheses:

Hypothesis 6 (H6). Collaborative innovation has a significant positive correlation with the
performance of collaborative innovation projects.

Hypothesis 7 (H7). Collaborative innovation has a significant positive correlation with knowledge
sharing.

3.2.7. Resource Dependence and CIPP

The relationship between resource dependence and economically sustainable growth is
U-shaped [52]. Resource dependence establishes the boundary of knowledge management,
and good knowledge management ability is beneficial to organizational performance [53].
Nijhof [54] pointed out that cooperation must be established on the basis of mutual depen-
dence. Narula [55] analyzed innovation cooperation in Japan and Europe and concluded
that obtaining complementary knowledge was one of the most important goals to achieve
when building government funding for innovation cooperation. Therefore, one of the
motives for launching a collaborative innovation project is collaborative resource interde-
pendence and the complementarity of economic activities among collaborative innovators.
Moreover, when the parties are more desirous of scarce resources, they will be more willing
to engage in collaborative innovation.

Therefore, we propose the following hypotheses:

Hypothesis 8 (H8). Resource dependency has a significant positive correlation with collaborative
innovation willingness.

Hypothesis 9 (H9). Resource dependency has a significant positive correlation with the perfor-
mance of collaborative innovation projects.

3.2.8. Benefit Distribution and CIPP

The pursuit of interests is the main goal of collaborators, but the pursuit of self-
interest cannot be at the cost of damage to the interests of others; otherwise, it will lead to
the failure of collaboration. In the process of collaborative innovation, the collaborative
units invest their effort and should get corresponding returns. Sivadas [56] pointed out
that the complexities of interest relations, the differences in organization unit goals, and
the lack of a constraint mechanism will inevitably lead to a conflict of interest between
organizations, which causes instability and failure. Establishing an appropriate and clear
benefit distribution mechanism can guarantee successful collaborative innovation.
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Berbegal [57] pointed out that effectively coordinating the distribution of interests is
the key to guaranteeing a “win–win” scenario before launching innovation cooperation
activities.

Li [58] showed that according to the different needs of alliance members, the benefit
distribution model can fully encourage members to participate in collaborative innovation
and improve project performance.

A reasonable distribution of interests will not only meet the needs of individuals
but can also optimize the overall interests [59]. At the same time, it can also improve
the willingness to innovate, which has a positive role in promoting environmental and
economic development [60].

Therefore, we propose the following hypotheses:

Hypothesis 10 (H10). Benefit distribution has a significant positive correlation with the willing-
ness to engage in collaborative innovation.

Hypothesis 11 (H11). Benefit distribution has a significant positive correlation with the perfor-
mance of collaborative innovation projects.

3.2.9. Organizational Climate and CIPP

Collins [31] found that it was very important to create a team atmosphere with posi-
tive attitudes and knowledge sharing, which are important factors that affect knowledge
sharing. Huang [61] argued that an environment of trust has a great role in promoting
positive and spontaneous knowledge sharing. Steinmo [62] found that the innovation atmo-
sphere of R&D teams has a very significant influence on the teams’ innovation performance.
Pirola [37] studied the impact of team climate on the speed of research and development
project completion with a sample of 33 R&D teams and showed that team climate was
significantly correlated with project performance. Xu [63] explored the influence of team
innovation climate on individual and team innovation performance. The research showed
that the team innovation climate can stimulate individual innovation intentions, which
can benefit innovation performance. Rahmi [35] showed that team climate moderates the
relationship between cognitive diversity and knowledge sharing.

Therefore, we propose the following hypotheses:

Hypothesis 12 (H12). The organizational climate has a significant positive correlation with
knowledge sharing.

Hypothesis 13 (H13). The organizational climate has a significant positive correlation with the
performance of collaborative innovation projects.

3.3. Conceptual Model

By dividing the influencing factors into tangible and intangible factors, this paper com-
prehensively and systematically discusses how these factors affect collaborative innovation
project performance. Based on the above analysis, a conceptual model was established.
Figure 1 shows the conceptual framework and theoretical relationships between the nine
factors and collaborative innovation project performance.
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Figure 1. Conceptual framework.

4. Research Design
4.1. Questionnaire Design and Data Collection

For this study, we obtained the data needed for demonstration through a large-scale
questionnaire survey. In the process of distributing the questionnaire, we tried to control
the channel of distribution and screen the fillers in order to exclude the influence of external
factors on the results.

The subjects of the questionnaire were individuals who were carrying out or had
carried out collaborative innovation projects. Those who filled in the form were workers
in government departments of science and technology, the R&D staff of enterprises, the
scientific research staff at universities and research institutions, and the staff of a science
and technology intermediary agency.

To distribute the questionnaire, we first implemented the survey in a digital format
through the Questionnaire Star network platform (http://www.wjx.cn/jq/2761389.aspx)
(accessed on 4 March 2021) and then sent it to those who met our requirements. A total of
290 questionnaires were sent out, 211 were returned, and 199 were filled out appropriately.
The effective recovery rate was 68.6%.

The descriptive statistics of the characteristics of the sample projects are shown in
Table 1 and Figure 2. These projects were relatively evenly distributed among provinces,
occupations, academic disciplines, and works in the innovation research/working time,
which could appropriately reflect the comprehensive situation of domestic collaborative
innovation projects.

http://www.wjx.cn/jq/2761389.aspx
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Table 1. Descriptive characteristics of respondents.

Project Category Number Percentage

Occupation

Workers in government science and technology
departments 24 12.06%

Scientific researchers at colleges and universities 68 34.18%
R&D personnel of enterprises 49 24.62%

Researchers at research institutes 37 18.59%
Personnel of science and technology

intermediaries 21 10.55%

Educational background

Doctorate 57 28.64%
Master’s 75 37.69%

Undergraduate 38 19.10%
Junior college or below 29 14.57%

Length of relevant work

Within 1 year 18 9.03%
1–3 years 78 39.20%
3–5 years 39 19.60%
5–10 years 30 15.08%

More than 10 years 34 17.09%

Figure 2. Province distribution of questionnaire respondents.

4.2. Variable Measurement

To meet the principle of representativeness and validity of research samples and to
remain in line with the research theme, we referred to the mature scale and consulted
experts and scholars in this field. According to the feedback from pilot interviews and a
questionnaire survey, we produced the final questionnaire. The specific process was as
follows:

First, we read foreign literature to obtain the relevant variables.
Second, we asked government, university, research institution, and technology enter-

prise agency experts to add comments on the questionnaire design through field research.
Third, we formed an initial version of the questionnaire according to the suggestions

from the relevant research experts.
Finally, we tested the questionnaire by using small-scale samples.
According to the testing results, we made improvements and formed the final ques-

tionnaire.
The final questionnaire used a 5-level Likert system, asking respondents to rank their

answers as 1, 3, 5, 7, or 9 based on their actual condition. The items included collaborative
innovation project performance and intangible and tangible factors.

The dependent and independent variables were as follows:
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(1) The dependent variable was collaborative innovation project performance. Based
on the relevant research [23], this study comprehensively measured such performance
based on satisfaction of the subject, project quality performance, and cost performance.

(2) The independent variables were four tangible factors and five intangible factors.
Based on the existing research, the four tangible factors were collaborative innovation
ability [7], leadership support [8], incentive mechanism [46], and benefit distribution [56].
The five intangible factors were knowledge sharing [31], effective communication [17],
collaborative innovation willingness [48], resource dependence [54], and organizational
climate [31].

4.3. Research Method

This study explored the impact mechanism of various tangible and intangible factors
on collaborative innovation project performance in order to verify the relationship between
multiple independent variables (latent variables) and a dependent variable (latent variable).
The structural equation model (SEM) method is a multivariate analysis method that is used
to verify the relationship between one or more independent variables (latent variables)
and one or more dependent variables (latent variables) and has the ability to deal with
the unobservable hypothesis concepts in the model. Based on studies by Al-Refaie [64]
and Wen [65], we used structural equation modeling to carry out the study. Using AMOS
software to analyze the SEM, we could judge whether the original hypotheses were tenable
and determine the specific relationships between variables through the overall fitness of
the model, significance levels, path coefficients, and so on.

5. Empirical Study
5.1. Reliability and Validity Analysis

Using SPSS statistical software, we analyzed the reliability and validity of the ques-
tionnaire with Cronbach’s alpha and KMO factor analysis, respectively; the Cronbach’s
alpha values for each variable were greater than 0.7, indicating good reliability, while the
KMO values were higher than 0.6, indicating high validity (Table 2).

Table 2. Reliability and validity of the questionnaire.

Factors Observed Variables Qid Cronbach’s α KMO

Collaborative innovation

Collaborative body has a good ability for knowledge
acquisition SIC1

0.783 0.691Collaborative body has a good capacity for
knowledge creation SIC2

Collaborative body has a good ability to apply
knowledge SIC3

Knowledge sharing

Wide sources of collaborative innovation knowledge KSD1

0.739 0.745
Rich in collaborative innovation knowledge KSD2

Various forms of sharing collaborative innovation
knowledge KSD3

Multiple means of sharing collaborative innovation
knowledge KSD4

Leadership support
Leader as director of collaborative innovation project LS1

0.76 0.683Leader often visits and inspects collaborative
innovation project LS2

Leader prefers to give financial support to
collaborative innovation project LS3
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Table 2. Cont.

Factors Observed Variables Qid Cronbach’s α KMO

Effective communication

Main staff members can maintain regular
communication EC1

0.721 0.781Main technical staff members regularly participate in
meetings to deal with problems EC2

Synergy between main regular formal meetings and
formal document delivery EC3

Synergy between main regular site visits and visits to
other units EC4

Incentive mechanism
Diverse collaborative incentives with complementary

level EM1
0.832 0.618

Collaborative incentives are implemented EM2

Collaborative innovation
willingness

Main emphasis on collaboration and creating
conditions for collaborative innovation SIW1

0.806 0.652
Main emphasis on collaboration and coordination
involved in the collaborative innovation process SIW2

Resource dependence

Collaborative partners depend on their own valuable
resources RD1

0.743 0.695Collaborative partners depend on resources they
cannot imitate RD2

Collaborative partners can supplement their own
resources RD3

Benefit distribution

Fair distribution of benefits BD1

0.704 0.778
Collaboration between diverse interests within the

main distribution network BD2

Coordinating bodies have clear self-interest and
common interests BD3

Coordinating bodies have formal distribution
agreement(s) BD4

Organizational climate

Collaborative bodies can recognize and accept their
differences OC1

0.718 0.762Collaborative bodies agree to acquire knowledge of
one another’s value OC2

Collaborative bodies trust each other to provide
authentic information OC3

Collaborative bodies can actively learn during the
collaborative innovation process OC4

Collaborative innovation
project performance

Collaborative bodies invest labor and funds and
establish good infrastructural, cultural, and

institutional environments
SCP1

0.735 0.786Collaborative bodies have good communication
processes and cooperative practices SCP2

Collaborative bodies have good collaborative
innovation income SCP3

Results of collaborative innovation projects have
good economic and social impact SCP4

5.2. Common Method Bias

The data were from a questionnaire survey, which may lead to common method bias.
According to the research conclusion of Podsakoff [66], there are two ways to overcome

and test common method bias: program control and statistical control.
In terms of procedure control, common method deviation was controlled in the

questionnaire design and collection stage. This mainly included: (1) assuring that all the
information collected would only be used for academic research, not for other purposes,
and (2) repeatedly revising the items and wording of the questionnaire with reference
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to the mature scale and in consultation with experienced experts in order to eliminate
misunderstanding.

For statistical control, the Harman single-factor test was used. Harman univariate
analysis was performed in the SPSS software. The result of the analysis showed that the
explained percentage of the variance of the first common factor was 0.33, which is lower
than the judgment standard of 0.50. Therefore, it can be considered that there was no
obvious common method deviation in this study.

5.3. Hypothesis Testing Using a Structural Equation Model (SEM)
5.3.1. Model Fitting

This study used an SEM to verify the theoretical model with AMOS 17.0 software.
There were 10 potential variables in the theoretical model: collaborative innovation, knowl-
edge sharing, leadership support, effective communication, incentive mechanism, collabo-
rative innovation willingness, resource dependence, benefit distribution, organizational
climate, and collaborative innovation project performance. There were 33 observable vari-
ables: SIC1, SIC2, SIC3; KSD1, KSD2, KSD3, KSD4; LS1, LS2, LS3; EC1, EC2, EC3, EC4;
EM1, EM2; SIW1, SIW2; RD1, RD2, RD3; BD1, BD2, BD3, BD4; OC1, OC2, OC3, OC4; and
SCP1, SCP2, SCP3, SCP4. The specific content is shown in Figure 3.

Figure 3. SEM of influencing factors of collaborative innovation project performance.

This study adopted the maximum likelihood method to estimate the model parameters
with AMOS software, and the relevant results of the parameter estimation and fitting index
of the model are shown in Table 3.
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Table 3. Parameter estimation results.

Estimate S.E. C.R. p Label

Collaborative
innovation willingness ← Resource dependence 0.199 0.034 5.783 *** W21

Collaborative
innovation willingness ← Incentive mechanism 0.237 0.03 7.944 *** W22

Collaborative
innovation willingness ← Benefit distribution 0.952 0.051 18.72 *** W23

Knowledge sharing ← Organizational climate 1.269 0.169 7.486 *** W25

Knowledge sharing ← Collaborative innovation
willingness 0.022 0.009 2.415 0.016 W30

CIPP ← Benefit distribution 0.545 0.027 20.013 *** W24
CIPP ← Organizational climate 0.097 0.017 5.763 *** W26
CIPP ← Knowledge sharing 0.093 0.016 5.886 *** W27
CIPP ← Leadership support 0.129 0.01 12.272 *** W28
CIPP ← Effective communication 0.213 0.028 7.658 *** W29

CIPP ← Collaborative innovation
willingness 0.143 0.015 9.515 *** W31

CIPP ← Collaborative innovation 0.455 0.054 8.413 *** W32
CIPP ← Resource dependence 0.045 0.013 3.357 *** W36

Note: *** It means significant at 1‰.

The results in the table are not standardized results. Table 4 shows the result of the
standardized, intuitive parameter estimates and convenient parameters for size comparison.

Table 4. Parameter estimation results of standardized coefficients.

Estimate

Collaborative innovation
willingness ← Resource dependence 0.777

Collaborative innovation
willingness ← Incentive mechanism 1.103

Collaborative innovation
willingness ← Benefit distribution 4.179

Knowledge sharing ← Organizational climate 1.232

Knowledge sharing ← Collaborative innovation
willingness 0.007

CIPP ← Benefit distribution 6.158
CIPP ← Organizational climate 0.747
CIPP ← Knowledge sharing 0.736
CIPP ← Leadership support 1.651
CIPP ← Effective communication 1.604

CIPP ← Collaborative innovation
willingness 0.368

CIPP ← Collaborative innovation 4.052
CIPP ← Resource dependence 0.45

From Tables 3 and 4, we can conclude that all parameters passed the inspection under
the condition of a 5% significant level, which supports H1–H13.

To find the factors that affected the performance of collaborative innovation projects,
we determined the total standardization coefficient that affected the performance, as shown
in Table 5.

From Table 5, we can conclude that the influence of the distribution of interest factors
was the largest among the nine factors affecting performance, and its total coefficient value
was 7.716. The distribution of interest factors exerted an influence on the performance of
collaborative innovation projects in three ways.
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Table 5. Total impact of standardized coefficients.

Collaborative
Innovation
Willingness

Knowledge
Sharing

Collaborative
Innovation Project

Performance

Benefit distribution 4.179 0.03 7.716
Resource dependence 0.777 0.006 0.739
Incentive mechanism 1.103 0.008 0.411

Organizational climate 0 1.232 1.654
Collaborative innovation

willingness 0 0.007 0.373

Effective communication 0 0 1.604
Leadership support 0 0 1.651
Knowledge sharing 0 0 0.736

Collaborative innovation 0 0 4.052
CIPP 0 0 0

First, the interest distribution directly affected the performance of collaborative inno-
vation projects, and the coefficient was 6.158. Second, the interest distribution indirectly
affected the performance by directly influencing the collaborative innovation willingness,
and the coefficient was 4.179 × 0.368. Third, the interest distribution indirectly affected
performance by directly influencing willingness and knowledge sharing, and the coefficient
was 4.179 × 0.007 × 0.736. The latter two were indirect effects.

The rest were similar; the dependence on resources had direct and indirect effects on
the performance of collaborative innovation projects, and the total coefficient was 0.739;
the incentive mechanism had an indirect influence on performance, and the coefficient
was 0.411; organizational climate had direct and indirect effects on performance, and the
total coefficient was 1.654; collaborative innovation willingness had direct and indirect
effects on performance, and the total coefficient was 0.373; effective communication had a
direct influence on performance, and the coefficient was 1.604; support from leadership
had a direct influence on performance, and the coefficient was 1.651; knowledge sharing
had a direct influence on performance, and the coefficient was 0.736; and collaborative
innovation ability had a direct influence on performance, and the coefficient was 4.052.

5.3.2. Model Fitting Evaluation

This study distinguished the model fitting effect through the fitting degree of AMOS
output indicators; Table 6 shows the main fitting indicators.

Table 6. Model fit index.

Fit Index CMIN/DF RMSEA RMR CFI NFI IFI

Results 2.238 0.072 0.034 0.924 0.912 0.928
Ideal
standard ≤ 2 ≤ 0.05 ≤ 0.05 ≥ 0.9 ≥ 0.9 ≥ 0.9

Evaluate Acceptable Acceptable Good Good Good Good

From Table 5, among the fitting indicators in SEM that affected the performance of
collaborative innovation projects, the value of chi-square degrees of freedom was 2.238,
which is slightly higher than the ideal value of 2; however, less than 3 is acceptable. The
RMSEA value was 0.072, which is higher than the ideal value of 0.05, but values in the
range of 0.05–0.08 are acceptable. The RMR value was 0.034, which is less than the ideal
standard of 0.05. The other indices of CFI, NFI, and IFI were all higher than the ideal value
of 0.9, indicating that the fitting degree of the model was good.

From the above analysis, we can conclude that the SEM fitting degree we established
was good, which indicates that the construction of the whole model was effective.
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6. Conclusions, Contributions, and Future Research
6.1. Conclusions and Theoretical Contributions

This study started from the perspective of collaborative innovation project perfor-
mance and tried to outline the comprehensive and systematic action mechanism that affects
performance. The factors that affect performance were divided into tangible and intan-
gible elements, and a comprehensive model that included nine factors and collaborative
innovation project performance was constructed. It also analyzed the specific influence
mechanism, and an empirical study with a structural equation model was undertaken.
The nine factors were interest distribution, resource dependence, incentive mechanism,
organizational climate, collaborative innovation willingness, effective communication,
leadership support, knowledge sharing degree, and collaborative innovation ability.

The research conclusion is not only helpful for deepening the related research on the
impact of collaborative innovation project performance, it is also a useful supplement to
the related theoretical research involving the nine elements and is helpful for boosting the
practical needs of collaborative innovation project management.

Through theoretical analysis and empirical research, the main conclusions and theo-
retical contributions were as follows:

(1) The nine factors had a significant positive impact on the performance of collabora-
tive innovation projects, where benefit distribution and collaborative innovation ability
were the two most important factors.

In the SEM model with the nine factors of collaborative innovation project perfor-
mance, the standardized path coefficients of benefit distribution, resource dependence,
incentive mechanism, organizational climate, collaborative innovation willingness, effec-
tive communication, leadership support, knowledge sharing degree, and collaborative
innovation ability on performance were 7.716, 0.739, 0.411, 1.654, 0.373, 1.604, 1.651, 0.736,
and 4.052, respectively, and they were all significant.

This conclusion is similar to those of Berbegal [57], Shan [28], and Bstieler [40]. How-
ever, different from previous studies, this study combined tangible and intangible elements
in a systematic and comprehensive analysis. The results further extend previous research
and show that the performance of collaborative innovation projects is affected by both
tangible and intangible elements. Therefore, the success of collaborative innovation projects
depends on comprehensive and systematic management to a certain extent. It is an overall
multidimensional arrangement, including the specific way of distributing interests and
intangible elements, such as the organizational atmosphere.

(2) Benefit distribution, resource dependence, organizational climate, and collabora-
tive innovation affected the project performance not only directly but also indirectly by
influencing other factors.

The direct path coefficient of benefit distribution in project performance was 7.716,
the indirect path coefficient in collaborative innovation willingness was 4.179 × 0.368, and
the indirect path coefficient in collaborative innovation–willingness–knowledge sharing
degree on project performance was 4.179 × 0.007 × 0.736.

This shows that the influencing factors of project performance, in addition to having
a direct role, also played an indirect role. It shows that when carrying out collaborative
innovation projects, we should pay attention not only to the direct role of factors but also
to the corresponding indirect role path.

This conclusion is similar to those of Gendreau [49], Yorusaf [53], and Liu [60]. The
difference is that most of the conclusions in the previous studies were about the direct and
indirect effects of certain factors on performance. This present result was based on the
consideration of the impact of multiple factors on project performance and identified that
some have a direct impact, some have an indirect impact, and some have both. This shows
that the paths of factors in project performance were not the same, but each had its own
specific trajectory.

(3) The incentive mechanism had no direct effect on project performance but indirectly
affected project performance by influencing collaborative innovation willingness. Collabo-
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rative innovation willingness affected project performance directly, as well as indirectly,
through knowledge sharing. At the same time, it was affected by the incentive mechanism
and resource dependence.

This shows that the influencing factors of collaborative innovation projects not only
affected project performance but also had interaction paths with each other. This conclusion
is an extension of the previous single study. It shows that the boundaries of different
elements in the mechanism of collaborative innovation project performance are different.

The above conclusion is more applicable to China because it is based on China’s CIP.
If it is used in the field of CIP in other countries, appropriate adjustments should be made
according to the specific situation.

6.2. Management Contribution

Against the background of sustainable and high-quality development, considering the
practical needs of collaborative innovation project management, this paper puts forward
the following suggestions:

(1) Establish a comprehensive and systematic management concept.
This study examined the impact of nine factors on collaborative innovation project

performance: benefit allocation, resource dependence, incentive mechanism, organizational
climate, collaborative innovation willingness, effective communication, leadership support,
knowledge sharing degree, and collaborative innovation ability. The results show that
these nine factors have a significant positive impact on performance.

These nine aspects involve the environment, atmosphere, resources, system, leader-
ship, and so on, and include both tangible and intangible elements.

This shows that it is necessary to establish a comprehensive and systematic man-
agement concept for collaborative innovation project management. At the beginning of
the project, there should be an effort to consider all aspects and formulate corresponding
coping strategies. During the project, managers should assess the actual situation in order
to dynamically adjust the management strategy.

(2) Use targeted management strategies.
The results also show that some factors affect project performance not only directly but

also indirectly by influencing other factors. For example, benefit distribution had a direct
impact on project performance, an indirect impact by influencing collaborative innovation
willingness, and an indirect impact by influencing knowledge sharing degree by influencing
collaborative innovation willingness. In addition, resource dependence, organizational
climate, and collaborative innovation willingness had both direct and indirect effects on
project performance.

This shows that collaborative innovation project management should use a more re-
fined management strategy. It is necessary to implement specific and targeted management
strategies in combination with different specific elements and consider their paths to the
results.

(3) Form a balanced management pattern.
From the results, we can see that nine factors had a significant impact on performance,

but their impact mechanisms were not the same. Some factors only had a direct impact on
performance, some only had an indirect impact, some had both, and there was a certain
degree of mechanism between the factors. That is, some factors could play an independent
role, and some factors needed to be combined with others to enhance their role. This is a
kind of balanced and dynamic thinking. Therefore, in the management of collaborative
innovation projects, we must form a balanced management idea and pattern to produce
the best benefit.

6.3. Research Limitations and Prospects

From a theoretical perspective, this study was based on related research, and the con-
clusion contributes to research on collaborative innovation projects and the nine influencing
factors and can enrich the theoretical literature in the corresponding fields.
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In practice, this study carried out an empirical analysis based on a certain number of
collaborative innovation projects. The management suggestions based on the conclusions
can boost the high-quality management needs of collaborative innovation projects.

At the same time, the study also has some limitations and prospects.
(1) The final effective sample data used in this study was taken from 199 collaborative

innovation projects; this involved many regional industries. However, in practice, the scale
of such projects is huge, so it is still worth expanding the sample size for further research.

(2) The sample of this study was only from China, and subjects from different countries
may have different experiences [67]. Therefore, in the future, the conclusions could be
applied to other countries with different cultural backgrounds, which will verify whether
our conclusions can be supported.

(3) In practice, a collaborative innovation project is a complex and diverse dynamic
process. If the project performance variables can be set as dynamic variables to carry out
research, it will be more reasonable in theory and more in line with the characteristics of
such projects in practice.
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