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Abstract: In knowledge economy era, enterprise needs to innovate to maintain its advantages and
competitiveness. Construction enterprises, being pillars of China’s economy and confronting the
challenge brought by the strategy of “going out”, the call for their technology or management
innovation was broadly pronounced across practical and academic fields. Social capital (SC), as a
resource in a social network, is the basis for creating sustainable competitiveness and advantage
for enterprises. The innovative achievements and innovation performance (IP) of enterprises are
largely determined by their SC. To achieve competitiveness in the market, enterprises must carry out
knowledge transfer (KT) with the other members of their networks. However, few scholars have
examined weather SC has any effect on IP in construction enterprises. Using a KT perspective, this
paper explored how SC affects the IP of construction enterprises. Based on the literature review and
analysis, a conceptual model was constructed and validated using structural equation modeling
(SEM). Through empirical analysis, the following conclusions were drawn: (1) SC has a positive
impact on the IP of construction enterprises. Among them, the structural dimension (SD) and
cognitive dimension (CD) have a significant positive impact on the IP of construction enterprises,
while the relational dimension (RD) does not. (2) The SD, CD, and RD of construction enterprises’
SC have a positive influence on KT. (3) There are mediating effects of KT between SC and IP of
construction firms, and they are partial. KT plays a partial mediating effect between SD, CD, and IP
of construction firms. The research results can not only improve an understanding of effects of SC on
IP of construction enterprises, but also validate the importance of KT in stimulating IP.

Keywords: social capital; construction enterprises; knowledge transfer; innovation performance;
mediating effect

1. Introduction

Construction enterprises around the world are facing increasingly fierce competi-
tion [1]. Most construction enterprises rely on innovation to maintain sustainable corporate
effectiveness and competitiveness, and through which they can use resources efficiently [2].
Innovation performance is the term coined to describe the benefits an enterprise earns
through innovation processes or results [3]. Enterprises need to utilize useful resources
to facilitate innovation activities, and these useful resources can be derived or acquired
through relational networks. Therefore, innovation performance is closely related to the
social capital and social network owned by enterprises. Meanwhile, knowledge is an
important and unique resource for construction companies. The effective process of knowl-
edge transfer can enrich and update the knowledge base of an enterprise, so as to enhance
the ability to solve problems and overcome challenges [4]. Thus, knowledge transfer can,
to some extent, facilitate the innovation process of a company.
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Recently, social capital has drawn more attention from researchers because of its
special value or role in corporate management [4,5]. Many scholars argued that there
was a positive correlation between social capital and independent innovation [6]. Most of
these studies were focused on manufacturing enterprises [7–9], small-sized enterprises,
or medium-sized enterprises [10–13], etc. The results showed that social capital could
improve enterprise performance. Some researchers examined the impact of social capital on
innovation performance, but few analyzed this process from the perspective of knowledge
transfer in construction enterprises [14].

Due to the environmental complexity and temporality of construction projects, the
innovation pattern in construction companies differs from those mentioned above [15].
Although, the social capital and innovation capability have been the research hotspots in
recent years, the process of social capital affecting innovation performance in construction
firms and the role of knowledge transfer in the process are still unclear. Therefore, based on
the theory of social capital and knowledge transfer, this paper intends to explore the impact
of social capital on enterprise innovation performance. Taking construction enterprises
as the research target, this paper adopts structural equation modeling (SEM) to verify the
proposed hypothetical relationships and test the intermediary effect of knowledge transfer.

This paper was organized as follows. First, the research background on social cap-
ital, knowledge transfer, and innovation performance in the construction industry was
introduced. Second, the relationships among social capital, innovation performance, and
knowledge transfer were illustrated in literature review, and corresponding research hy-
potheses were proposed. Third, the research design, including the sampling, data collection
procedures, and related measurements were presented. Fourth, the results of the data
analysis were discussed. Fifth, the paper concludes by discussing its limitations, the
implications of findings, and suggesting future research directions.

2. Literature Review, Research Hypotheses and Conceptual Model
2.1. Literature Review
2.1.1. Social Capital

Individuals or organizations could benefit from interacting or connecting with others
in various ways. Combined with the concept of human capital, sociologists classify this
resource into the category of capital. Thus, the concept of social capital was formulated.
Bourdieu [11] systematically described the connotation of social capital, which refers to
the sum of real or potential resources embedded in the network of joint relations formed
between individuals. Social capital is the sum of resources that can be used in a relational
network [16,17], and it can help people acquire and develop valuable skills. The actor
can obtain scarce resources needed from the relationship network to gain benefits and
achieve goals [18]. Some scholars pointed out that social capital can promote technological
innovation [19] and enhance the competitiveness of innovation [20]. Thus, by utilizing
social capital, actors (e.g., individuals, organizations, and commercial entities) can gain
indispensable external resources that promote innovation and enhance performance.

Scholars [21,22] pointed out that social capital can be divided into three dimensions,
namely the structural dimension, relational dimension, and cognitive dimension. The
structural dimension mainly refers to the connection mode and connection network among
members, as well as their structural characteristics, connection strength and other at-
tributes, which determine the amount of resources consumed by members. This paper
mainly measures the interaction between construction companies and other stakeholders
including suppliers, customers, universities, and research institutions. In addition, the
dimension also includes the communication frequency and close contact between the
various departments or employees in the company. The relational dimension reflects the
quality of relationships between two members in the network, emphasizing trust, sincerity,
and standardization [23]. This paper uses the trust between the stakeholders to present
the relational dimension of social capital. The cognitive dimension depicts the shared
perceptions of the members in a network, including language, goals, and vision [24,25].
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In this paper, we choose common language, similar values, and strategic goals between
stakeholders to measure the cognitive dimension of social capital.

2.1.2. Knowledge Transfer

Knowledge transfer is a necessary process for enterprise innovation [26]. Teece [27]
first put forward the concept of knowledge transfer and pointed out that the concept can
realize knowledge accumulation for enterprises. The simplest form of knowledge transfer
is that one organizational unit transfers its accumulated experience to another unit [28].

Scholars have not yet reached a unified understanding of knowledge transfer. How-
ever, through combing the relevant literature, they explored the concept r from two per-
spectives: outcome and process. Outcome-oriented knowledge transfer is the absorption
and internalization of the acquired knowledge by the knowledge recipient, emphasizing
the result of knowledge transfer. Process-oriented knowledge transfer focuses more on the
stages of transfer, integration, and assimilation of knowledge, i.e., the process by which
external experience, technology, or corporate information are understood and absorbed by
an individual or an organization [29].

Knowledge senders and receivers are generally the main subjects of knowledge trans-
fer research [30] because knowledge transfer subjects have many subjective characteristics,
such as the willingness to transfer, understanding, support, expression, and communication
ability of knowledge senders, which are all key factors influencing knowledge transfer [31].
The success of knowledge transfer depends more on the characteristics of the knowledge
receiver, such as its willingness to receive and its ability to integrate and absorb knowl-
edge [32,33]. The implicit, ambiguous, and complex features of knowledge are important
factors influencing the effect of knowledge transfer. The medium for knowledge trans-
fer is a combination of individuals, systems, organizations, tools, network software, and
communications. The process of knowledge transfer must rely on an appropriate medium
or channel to proceed smoothly, and it also affects the effectiveness of the knowledge
transfer. Knowledge transfer activities that take place in different contexts will also have
different effects.

In this paper, knowledge transfer is the process that a knowledge sender transmits
knowledge to a recipient in a particular situation, and the recipient filters, integrates, and
absorbs the knowledge to enhance his or her own knowledge stock. This process can
be influenced by the properties of knowledge and the behavioral characteristics of the
participants. However, due to the wide range of contents, complex participants, different
processes in knowledge transfer, and the organizational nature of projects, knowledge
transfer and management in the construction industry has received less attention than
project delivery and performance [34]. This inefficiency in knowledge transfer forces
construction companies to pay more attention to knowledge management.

2.1.3. Innovation Performance

The current construction market is globally interconnected and this phenomenon
causes construction companies to innovate in order to compete and gain the opportunity
to survive and prosper [35]. Innovation performance can take various forms. It can be
the introduction rate of new products, new systems or new equipment in a narrow sense,
or the result of transforming creative concepts into entities or into the market in a broad
sense [36], which can enhance competitive advantages and performance of enterprises [37].
As a labor-intensive industry, the innovation ability of the construction industry is poor,
especially in developing countries [38]. Being a driving force in the construction industry,
project innovation has received a lot of attention from academics [39–41].

By combing the results of scholars’ research on social capital, it is found that in different
industries and different scales of enterprises, those enterprises with rich social capital are
more effective in carrying out innovation activities. Then what kind of influence does
social capital play on the innovation performance of construction enterprises combined
with their own tangible assets, technical experience, and other resources on the basis of
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absorbing external resources? The role of social capital in the innovation performance
of construction companies was examined in this paper. The innovation performance is
measured by several indicators, including the quantity of new products, the number of
patents, the speed of launching new products, the proportion of the output value of new
products, and the improvement and optimization of planning and control methods [42,43].

2.1.4. Relationship among Social Capital, Knowledge Transfer, and Innovation Performance

“Social capital”, “knowledge transfer”, and “innovation performance” were used
as keywords to search related papers. Based on knowledge-based view, knowledge is
considered both a resource and a capability. For enterprises, effectively managing and max-
imizing their use of knowledge is critical to their achievement of a competitive advantage.
To achieve knowledge transfer efficiency in construction enterprises, a social capital portfo-
lio must be cultivated to achieve a synergy of competent employees, knowledge-oriented
culture, organizational infrastructure, and favorable relationship with stakeholders. Knowl-
edge transfer also provides platforms and processes for the creation, sharing, and utilization
of tacit knowledge in organizations. Thus, social capital is an effective and important means
for enterprises to innovate. Only when externally shared, integrated, and utilized, can
the acquired knowledge be successfully transformed into new products, technologies,
and services to meet the needs of customers and to improve the innovation performance
of enterprises.

2.2. Research Hypotheses
2.2.1. Main Effect: Social Capital and Innovation Performance

Social capital is one of the most prominent and necessary factors in achieving inno-
vation performance. Lee et al. [44] pointed out that the cooperation between enterprises
and the outsiders could effectively promote the circulation of technology and knowledge
in the enterprise. The knowledge could be absorbed, integrated, and utilized through
the communication of an internal network, and then the innovation performance of the
enterprise improves [45]. Chen et al. [46] argued that when a firm possesses richer social
capital, it can be more innovative and gain more innovation benefits.

Hypothesis 1 (H1). Social capital has a positive impact on the innovation performance of con-
struction enterprises.

Frequent and efficient communication with colleagues and other partners helps the
company to gain more cutting-edge knowledge and useful experience, thus increasing
enterprise efficiency. Technology makes it possible to search, retrieve, store, transfer,
analyze, and disseminate information, which greatly promotes innovation [47]. Enterprises
mainly solve problems by using accumulated knowledge and experience. Therefore, it is
through multiple ways and channels to obtain the resources needed for the development of
corporate innovation that innovation can be promoted [48]. Briefly, innovation is supported
by structural capital in terms of providing the infrastructure for knowledge development
activities within the company.

Hypothesis 1a (H1a). The structural dimension of social capital has a positive impact on the
innovation performance of construction enterprises.

Relational capital is a kind of interpersonal relationship involving trust, respect and
commitment of suppliers, customers, governments, universities, or other stakeholders.
This concept facilitates enterprise innovation because through the relationship networks,
a company can gain access to necessary resources that it does not have. These external
relationships can provide external knowledge and lead to useful solutions [49]. High-
quality trust offers a buffer for resolving insufficiency of contracts or may even serves as an
alternative solution to contracts, thereby reducing the relational risk or uncertainty. Both
sides of the linkage can jointly mitigate the negative impact of uncertainties and reduce
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potential transaction costs and costs associated with innovative activities. Enterprises with
cooperative relationships show cooperative innovation by fulfilling their commitment to
each other, which helps to promote information sharing and exchange, and further improve
innovation performance [50].

Hypothesis 1b (H1b). The relational dimension of social capital has a positive impact on the
innovation performance of construction enterprises.

Effective communication among cooperative organizations relies on a common un-
derstanding, values, goals, and intentions. Members in a network will interpret and
understand behaviors in similar manners when they share a common vision, goals, and
norms [51,52]. Cognitive dimension reduces opportunistic behaviors and communication
barriers, and also accelerates knowledge transfer and resource sharing. In relationship
networks, the cognition of value between enterprises and the extent of compliance with
behavioral rules will affect the mutual cooperation and learning efficiency among members,
and thus having an impact on the development of innovation activities [53].

Hypothesis 1c (H1c). The cognitive dimension of social capital has a positive impact on the
innovation performance of construction enterprises.

2.2.2. Mediating Effect: Knowledge Transfer
Social Capital and Knowledge Transfer

When an enterprise owns more linkages in the network, it is easier to obtain the
necessary knowledge. Searching and collecting information through these linkages acceler-
ates the processes of obtaining and filtering valid information [54]. Yli-Renko et al. [55]
conducted an empirical study on 180 British high-tech enterprises and pointed out that
social capital can help enterprises acquire core customer knowledge and enable enter-
prises to carry out more targeted innovation. In the knowledge transfer process, network
connections, link density, trust, communication, and cognition in social capital should be
frequently active in order to weaken or counteract the negative effects caused by other
factors. Social capital of a firm can influence the opportunities, motivations, and capabilities
for knowledge transfer, and then can be influenced by social capital and having a positive
impact on the effectiveness of knowledge transfer [56].

Hypothesis 2 (H2). Social capital has a positive impact on knowledge transfer.

Hypothesis 2a (H2a). The structural dimension has a positive impact on knowledge transfer.

Hypothesis 2b (H2b). The relational dimension has a positive impact on knowledge transfer.

Hypothesis 2c (H2c). The cognitive dimension has a positive impact on knowledge transfer.

Knowledge Transfer and Innovation Performance

Effective knowledge transfer helps a company to reduce the risk of failure, improve
work efficiency, and increase the probability of success [57]. For construction companies,
useful information or expertise is scattered in pre-planning, bidding, construction technol-
ogy programs, contract management, cost management, schedule, and quality control, etc.,
and the knowledge-transferring effect is not obvious [58]. According to the theory of social
exchange, knowledge sharing can increase the total amount of knowledge, generate inno-
vation, and improve innovation performance [59]. Knowledge transfer can help companies
increase their knowledge stock by helping them collect new knowledge resources, integrate,
absorb, and utilize new knowledge with their own knowledge, and realize innovation [60].

Hypothesis 3 (H3). Knowledge transfer has a positive impact on the innovation performance of
construction enterprises.
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The Mediating Effect of Knowledge Transfer

There exist great differences in the effect of knowledge transfer among different
organizations [61]. Knowledge transfer and communication with other team members
is often neglected by project managers [62]. When a project ends, it means that group
learning is over. Thus, knowledge transfer is necessary for construction enterprises [63,64].
Enterprises with rich social capital will attract more excellent employees and be supported
by suppliers and customers, and then collect more effective information. However, it is
not always the case that enterprises with abundant social capital can successfully carry out
innovative activities, enjoy the resources brought by social capital, and give full play to its
economic benefits. Nor does the establishment of a partnership necessarily mean that an
enterprise’s innovation capabilities have been enhanced. The resources obtained by the
enterprise must be used with special catalysts in order to play its role as much as possible.
Enterprises must pay attention to the dissemination and utilization of knowledge resources,
update their knowledge, increase their knowledge reserves, and encourage innovation in
the form of new patents, new awards, new technologies, new products, and optimized
management systems in order to transform the social capital existing in the network into a
driving force for improving innovation performance.

Hypothesis 4 (H4). Knowledge transfer plays a mediating role between the social capital and
innovation performance of construction enterprises.

Hypothesis 4a (H4a). Knowledge transfer plays a mediating role between the structural dimension
and innovation performance of construction enterprises.

Hypothesis 4b (H4b). Knowledge transfer plays a mediating role between the relational dimension
and innovation performance of construction enterprises.

Hypothesis 4c (H4c). Knowledge transfer plays a mediating role between the cognitive dimension
and innovation performance of construction enterprises.

2.3. Conceptual Model Development

With reference to division of the dimensions of social capital, the present paper ex-
plored how each dimension of social capital affects innovation performance via knowledge
transfer. Based on the above analysis, the conceptual model of this research is established.
Figure 1 shows the conceptual framework and the theoretical relationship among social
capital, knowledge transfer, and innovation performance.

Figure 1. Conceptual Model.
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3. Research Methodology
3.1. Questionnaire Design and Participations

The questionnaire consists of four parts. Section 1 was to collect the basic information
of the participants from construction enterprises, including age, years of experiences, posi-
tion, education level, enterprise type, and scale. Section 2 was used to measure structural
dimension, relational dimension, and cognitive dimension. Section 3 was designed to
measure innovation performance. In Section 4, nine items were used to capture knowl-
edge transfer. Preliminary scales were developed by combining the validated scales in
the literature and the actual situation of construction companies. The questionnaire was
modified with reference to the opinions of the research team members and the supervisor.
At the same time, part of the questionnaire was distributed through network of authors to
collect relevant opinions to validate and refine the survey. After several-round revisions
and refinements, the final questionnaire of the study was formed.

In order to improve the applicability of the conclusion, this survey covered the con-
struction projects of Hunan, Henan, Beijing, Guangdong, Shanxi and other major developed
provinces and cities in China, mainly on technological innovation personnel in construc-
tion enterprises. The respondents included front-line staff, junior managers, intermediate
managers, and senior managers, who have knowledge on the impact of social capital on
innovation performance from different perspectives. The survey was conducted from June
to October 2019. In order to include more construction employees to participate in the
questionnaire, the survey was conducted in a confidential and anonymous way. During
this survey period, a total of 246 replies were received, and 235 valid questionnaires were
screened out. The profiles of respondents and projects is statistically presented in Table 1.

Table 1. Profiles of respondents and projects.

Category Classification Numbers Percentage

Age

18–24 18 7.47%
25–30 35 14.94%
31–40 54 22.99%
>40 128 54.6%

Years of experiences
<5 54 22.99%

5–10 23 9.77%
>10 158 67.24%

Education level

Junior College and below 55 23.56%
Bachelor 113 48.28%
Master 59 25.29%

Ph. D and above 7 2.87%

Position

General staff 80 33.91%
Project manager 41 17.24%

Department manager 76 32.18%
Senior manager 39 16.67%

Enterprise classification

State-owned
Enterprise 132 56.32%

Private enterprise 65 27.58%
Other 38 16.1%

Enterprise scale

<100 73 31.03%
100–500 57 24.14%
501–1000 15 6.32%

>1000 90 38.51%

3.2. Measurements

This section provides measurements of all variables in the study. The Likert scale is
often used to measure the sample’s attitude or opinion on something and can be divided
into five, seven, or nine levels. Compared to other scales, the five-point scale has a high
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degree of discrimination that can increase the accuracy of the measurement and reduce
measurement error. Therefore, the 5-point Likert scale was used in the questionnaire, and
the most realistic option was selected from the number “1 (strongly disagree)–5 (strongly
agree)”. The measurement items for each of the six latent variables are listed in Table A1.

In this paper, structural equation modeling was used, so the distribution of the data
was analyzed before the data were analyzed by structural equations. The bias value of
all items was less than 3, and the peak value was less than 10, which met the minimum
requirements of a normal distribution, so the recovered data conformed to a normal
distribution and could be analyzed. Table 2 provides the descriptive statistics.

Table 2. Descriptive statistics.

Variables N Min Max Mean Standard Deviation Skewness Kurtosis

SD1 235 1 5 3.25 1.29 −0.342 −0.857
SD2 235 1 5 3.06 1.23 −0.212 −0.953
SD3 235 1 5 3.20 1.25 −0.243 −0.917
SD4 235 1 5 2.82 1.12 0.055 −0.648
SD5 235 1 5 3.36 1.16 −0.452 −0.578
RD1 235 1 5 3.34 1.13 −0.531 −0.474
RD2 235 1 5 3.44 1.10 −0.578 −0.238
RD3 235 1 5 3.45 1.14 −0.658 −0.334
RD4 235 1 5 3.49 1.12 −0.807 0.006
RD5 235 1 5 3.37 1.16 −0.554 −0.516
CD1 235 1 5 3.31 1.21 −0.546 −0.640
CD2 235 1 5 3.24 1.15 −0.452 −0.574
CD3 235 1 5 3.31 1.19 −0.498 −0.648
CD4 235 1 5 3.31 1.10 −0.505 −0.352
CD5 235 1 5 3.42 1.15 −0.561 −0.430
IP1 235 1 5 2.88 1.19 0.056 −0.749
IP2 235 1 5 2.82 1.16 −0.011 −0.747
IP3 235 1 5 2.78 1.04 −0.120 −0.802
IP4 235 1 5 2.86 1.07 −0.104 −0.665
IP5 235 1 5 3.05 1.19 −0.122 −0.810

KTW1 235 1 5 3.19 1.21 −0.366 −0.694
KTW2 235 1 5 3.19 1.22 −0.287 −0.871
KTW3 235 1 5 3.22 1.26 −0.445 −0.798
KTW4 235 1 5 3.21 1.23 −0.426 −0.745
KAC1 235 1 5 3.18 1.20 −0.386 −0.737
KAC2 235 1 5 3.13 1.16 −0.351 −0.653
KAC3 235 1 5 3.21 1.14 −0.192 −0.577
KAC4 235 1 5 3.04 1.07 −0.002 −0.522
KAC5 235 1 5 3.14 1.17 −0.229 −0.704

4. Data Analysis
4.1. Scale Validity and Reliability

In this study, Cronbach’s α were used to test the reliability of observatory data. The
Cronbach’s α of each item in the scale were all greater than 0.8, indicating that the reliability
of the scale met the requirements. As shown in Table 3, the factor loadings for all items
were significant. Two indicators are used to discriminate the convergent validity: the
construct reliability (CR) and the average variance extracted (AVE). If the AVE from each
factor is more than 0.5 and the CR is more than 0.7, it means that the convergent validity of
the measurement scale is high [65]. The results show that the CR (range = 0.875–0.913) and
AVE (range = 0.586–0.681) of each variable satisfy the relevant requirements.
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Table 3. Validity and reliability assessment of the measures.

Variables FL Variables FL Variables FL

SD1 0.849 CD1 0.865 KTW1 0.860
SD2 0.765 CD2 0.833 KTW2 0.813
SD3 0.755 CD3 0.820 KTW3 0.813
SD4 0.650 CD4 0.795 KTW4 0.814
SD5 0.793 CD5 0.797

SD: α = 0.874 CD: α = 0.912 KTW: α = 0.895
CR = 0.875

AVE = 0.586
CR = 0.913

AVE = 0.676
CR = 0.895

AVE = 0.681

RD1 0.835 IP1 0.807 KAC1 0.773
RD2 0.802 IP2 0.777 KAC2 0.838
RD3 0.774 IP3 0.788 KAC3 0.790
RD4 0.810 IP4 0.675 KAC4 0.736
RD5 0.790 IP5 0.805 KAC5 0.766

RD: α = 0.900 IP: α = 0.879 KAC: α = 0.886
CR = 0.900

AVE = 0.644
CR = 0.880

AVE = 0.596
CR = 0.887

AVE = 0.611
FL = factor loading; and all factor loadings are significant (>0.5) at p < 0.001.

To test the discriminant validity of the model, the square root of the AVE of each
variable should be compared with the normalized correlation coefficient of these variables.
If the former is larger than the latter, the good discriminant validity of the model is
confirmed. Because innovation performance has only one latent variable, discriminant
validity analysis is no longer carried out. The square roots of the AVE on the diagonal cells
are larger than the inter-construct correlations in the same rows and columns, indicating
good discriminant validity between the latent variables in the model (Tables 4 and 5).

Table 4. Correlations among major constructs in social capital.

AVE CD SD RD

CD 0.676 0.822 - -
SD 0.586 0.632 0.766 -
RD 0.644 0.654 0.579 0.802

Table 5. Correlations among major constructs in knowledge transfer.

AVE KTW KAC

KTW 0.676 0.822 -
KAC 0.681 0.597 0.825

4.2. Model Fitting and Results

The above reliability and validity analysis shows that the three variables of social
capital, knowledge transfer, and innovation performance have good reliability and validity,
which meet the basic requirements of structural equation model analysis. After the corre-
sponding model diagram was drawn in AMOS, the collected sample data was imported,
and the hypothetical relationship between variables and the mediating effect of knowledge
transfer was examined.

4.2.1. The Influence of Social Capital on the Innovation Performance

Five structural models were established in this section. Figures 2–6 and Table 6
presents the results of the Model 1–Model 5 analysis and hypothesis test (H1, H1a, H1b,
H1c, H2, H2a, H2b, H2c, and H3). Model 1 was constructed to test the influence of social
capital on the innovation performance of construction enterprises. Model 2 was constructed
to test the influence of three dimensions of social capital on the innovation performance of
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construction enterprises. Model 3 was constructed to test the influence of social capital on
knowledge transfer. Model 4 was constructed to test the main effect of the three dimensions
of social capital on knowledge transfer. Model 5 was constructed to test the main effect of
knowledge transfer on the innovation performance of construction enterprises.

Figure 2. Model 1 fitting results.

Figure 3. Model 2 fitting results.
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Figure 4. Model 3 fitting results.

Figure 5. Model 4 fitting results.

Figure 6. Model 5 fitting results.
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Table 6. Model goodness-of-fit index and test of theoretical hypotheses.

Scale Path Path Coefficient p-Value χ2/df GFI TLI CFI RMSEA Result

M1 H1 SC→ IP 0.857 <0.001 1.433 0.909 0.972 0.976 0.043 Yes

M2
H1a SD→ IP 0.403 <0.001

1.416 0.911 0.973 0.977 0.042
Yes

H1b RD→ IP 0.093 >0.1 No
H1c CD→ IP 0.402 <0.001 Yes

M3 H2 SC→ KT 0.786 <0.001 1.304 0.901 0.977 0.979 0.036 Yes

M4
H2a SD→ KT 0.317 <0.001

1.310 0.902 0.976 0.979 0.036
Yes

H2b RD→ KT 0.215 <0.05 Yes
H2c CD→ KT 0.297 <0.05 Yes

M5 H3 KT→ IP 0.795 <0.001 1.569 0.935 0.973 0.978 0.049 Yes

Ideal level <0.05 <3 >0.8 >0.8 >0.8 <0.08

When the χ2/df value of each model is less than 3, the RMS error of approximation
(RMSEA) is less than 0.08, and the values of comparative fit index (CFI), Tucker–Lewis
index (TLI) and goodness-of-fit index (GFI) are all bigger than 0.8, the fitness of the model
satisfies the requirements. These indicators all meet the criteria. Thus, the simulation of
these five structural models all have good fitness. All of the p-values in Table 6 are less
than 0.05 except the p-value of RD on IP. Thus, H1–H3 are all established except H1b.

4.2.2. Test on the Mediating Effect of Knowledge Transfer

Two structural models were established in this section. The fitting analysis of model 6 and
model 7 and hypothesis test results (H4, H4a, H4b, and H4c) are shown in Figures 7 and 8
and Tables 7–9. Model 6 was constructed to test the mediating effect of knowledge transfer
between social capital and innovation performance of construction enterprises. Model
7 was constructed to test the mediating effect of knowledge transfer between the three
dimensions of social capital and the innovation performance of construction enterprises.

Figure 7. Model 6 fitting results.
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Figure 8. Model 7 fitting results.

Table 7. Model goodness-of-fit index.

Scale χ2/df GFI TLI CFI RMSEA Result

M6 1.433 0.879 0.972 0.976 0.043 Yes
M7 1.872 0.835 0.919 0.927 0.061 Yes

Ideal level <3 >0.8 >0.8 >0.8 <0.08

Table 8. Test results of intermediary effect in Model 6.

Path Estimate S.E. Z

Bootstrap

Bia-Corrected 95%CI Percentile 95%CI

Lower Upper Lower Upper

Total Effects

CD→ IP 0.967 0.087 11.115 0.804 1.153 0.810 1.161
Direct Effects

RD→ IP 0.693 0.180 3.850 0.304 1.012 0.304 1.012
Indirect Effects

SD→ IP 0.275 0.158 1.741 0.033 0.663 0.021 0.638
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Table 9. Test results of intermediary effect in Model 7.

Path Estimate Z p

Bootstrapping

Bia-Corrected 95%CI Percentile 95%CI

Lower Upper Lower Upper

Total Effects

SD→ IP 0.361 0.085 4.247 0.206 0.530 0.207 0.534
RD→ IP 0.141 0.080 1.763 −0.005 0.305 0.003 0.314
CD→ IP 0.382 0.074 5.162 0.233 0.522 0.232 0.517

Direct Effects

SD→ IP 0.227 0.089 2.551 0.061 0.429 0.054 0.400
RD→ IP 0.026 0.071 0.366 −0.117 0.161 −0.110 0.163
CD→ IP 0.243 0.086 2.826 0.054 0.401 0.051 0.398

Indirect Effects

SD→ IP 0.134 0.063 2.127 0.048 0.286 0.048 0.286
RD→IP 0.115 0.055 2.091 0.032 0.258 0.031 0.255
CD→IP 0.139 0.064 2.172 0.053 0.320 0.043 0.291

The χ2/df values of each model was less than 3; the values of comparative fit index
(CFI), Tucker–Lewis index (TLI) and goodness-of-fit index (GFI) were all bigger than 0.8,
and all the RMSEA values were found to be less than 0.08. Therefore, the model fitting
degree of the two models is good.

Bootstrapping was applied to test the intermediary effect and hypothesis [66]. The
point estimate is significant when 95% of the confidence interval does not contain zero [67].
If zero is included in the confidence interval, the mediation hypothesis is no longer valid.
The confidence intervals of all paths did not include zero except the path RD→ IP, so H4b
is not valid and the other 3 hypotheses are valid.

The path coefficient between social capital and innovation performance of construc-
tion enterprises is 0.614, the standardization path coefficient between social capital and
knowledge transfer is 0.790 (p < 0.001), and the standardization path coefficient between
knowledge transfer and innovation performance is 0.308 (p < 0.05). To sum up, it can be con-
cluded that social capital has a significant positive impact on the innovation performance
of construction enterprises. Knowledge transfer acts as a bridge and plays an intermediary
role in the impact of social capital on innovation performance, and the intermediary effect
accounts for 28.381% of the total effect.

The path coefficient between structural dimension and innovation performance is
0.298 (p < 0.001), and the standardization path coefficient between structural dimension
and knowledge transfer is 0.3474 (p < 0.001). The standardization path coefficient between
knowledge transfer and innovation performance is 0.472 (p < 0.001). It is assumed that H4a
is established, and the proportion of intermediary effect in the total effect is 37.2%.

The standardized path coefficient between cognitive dimension and innovation perfor-
mance is 0.310 (p < 0.001), the standardized path coefficient between cognitive dimension
and knowledge transfer is 0.376 (p < 0.001), and the standardized path coefficient between
knowledge transfer and innovation performance is 0.472 (p < 0.001), which is consistent
with the results obtained by confidence interval criteria. Knowledge transfer plays a par-
tial intermediary role and accounts for 36.407% of the total effect, which supports the
hypothesis H4c.

5. Discussion

As predicted, there is a positive correlation between social capital and innovation
performance, and knowledge transfer plays an intermediary role in this relationship. The
structural equation model is used to investigate the relationship between social capital,
knowledge transfer and innovation performance of construction enterprises.
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5.1. Social Capital and Innovation Performance

Consistent with the research results of Kianto et al. [68], the impact of structural
dimension on the innovation performance of construction firms is positive, i.e., it improves
the innovation performance of construction firms. This result remains unchanged even
after the introduction of knowledge transfer as a mediating variable. In this study, the
structural dimension mainly refers to the presence or absence of relationship networks
and the strength of ties. For construction firms, actively establishing and maintaining
relationship networks can mitigate the shortage of resources caused by poor communica-
tion, reduce the high cost in acquiring resources, and thus effectively improve innovation
performance [69]. After strengthening communication and cooperation with the outside,
construction enterprises can improve the efficiency of internal absorption and utilization of
knowledge resources, lay a solid foundation for innovation activities, and accelerate the
transformation from labor-intensive enterprises to knowledge-intensive enterprises.

The test results of H1c indicates that cognitive dimension has a positive effect on the
innovation performance of the construction industry. This is consistent with the research
results of Landry et al. [70]. Enterprises can communicate with each other using common
language and knowledge platform, so as to promote enterprise innovation and improve
innovation performance. Enterprises can communicate effectively with other organizations
through a common language and can obtain timely and accurate information related to
customer needs, compare the product quality among suppliers, and develop technology
and software that are more suitable for the enterprise and the market with cooperative
units. As a result, it is easier to improve the innovation performance of construction
enterprises. This is similar to the research of Wang et al. [71] and Jung and Park [72]. The
former believed that common language helps to improve innovation, whereas the latter
suggested that a common goal improves innovation.

The test results of H1b indicates that relational dimension does not have a positive
effect on the innovation performance of the construction industry, which contradicts the
conclusions of Zerenler et al. [69]. Such inconsistency may be explained by the characteris-
tics and the current development of construction enterprises in China. As a labor-intensive
industry, the mobility of personnel and the lack of technology used in engineering projects
may hinder the innovation of construction enterprises, and the project participants will
also change with the location of the project, preventing the continuous acquisition of inno-
vative resources. Although the entry threshold of the construction market is continuously
improving, a large number of new enterprises are still entering into the market, creating a
fierce market competition situation. In such environment, not only the cooperating parties
cannot share their knowledge resources, but also vicious competition is prone to occur
among the stakeholders. Trust and norms gradually weak, disappear and even turn into
adverse competitive factors in the cooperative relationship. Even if the partners hold
the commitment, it is inevitable to break the commitment in order to realize their own
interests in fierce competition, so that resources cannot be fully shared, and knowledge
transfer is hindered. Furthermore, it cannot have an impact on the innovation performance
of enterprises.

5.2. Social Capital and Knowledge Transfer

The test results of H2, H2a, H2b, and H2c indicate that social capital and its three
structural dimensions can significantly affect knowledge transfer. Previous studies basi-
cally ignore the relationship between social capital and knowledge transfer and focus on
the relationship between social capital and knowledge management [30,37,62] or knowl-
edge sharing [5,38]. This result confirms the findings of Abzari and Teimouri [73], that is,
social capital is conducive to the acquisition of technology, experience and information,
and innovation through absorption, integration, and utilization. High-quality communi-
cation and cooperation between enterprises and external parties can help enterprises to
acquire heterogeneous knowledge and create knowledge value. By establishing a good
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and rich social capital, enterprises can increase the opportunities of forming high-quality
communication with each other and realize knowledge transfer.

For construction enterprises, engineering projects involve buildings, bridges, infras-
tructure construction and so on, which are closely related to the government, scientific
research institutes, suppliers, and customers. Maintaining relationship and communica-
tion with external organizations, enterprises can accumulate more knowledge, experience,
technology, and information, which in turn helps to build higher quality social capital.

5.3. Knowledge Transfer and Innovation Performance

Wang [74] suggested that highlighting the importance of knowledge sharing is a
necessary prerequisite for managers to improve the innovation performance of their firms.
Several studies showed that knowledge sharing has a positive impact on innovation
performance [75]. The test results of H3 in this paper also confirm that knowledge transfer
can improve the innovation performance of construction firms.

The role of knowledge in the current era is self-evident. Individuals and enterprises
need to increase the reserves of knowledge to provide a source of power for innovation,
and thus improve the efficiency of transforming knowledge into economic and social
benefits. Knowledge-intensive industries have become the leading force driving economic
growth, and knowledge transfer can inject strong impetus into the transformation and
upgrading of construction enterprises. The high quality and high efficiency of knowledge
transfer is more conducive to the improvement of enterprise innovation performance. The
high mobility of members and the temporary nature of engineering projects bring certain
interference to knowledge transfer. If knowledge cannot be transferred in a complete and
timely manner, it will result in a waste of resources.

5.4. Mediating Effect of Knowledge Transfer

The test results of H4 confirm that knowledge transfer plays a role as a bridging. In
details, the relational dimension of social capital has no impact on the innovation perfor-
mance of construction enterprises, thus knowledge transfer does not play an intermediary
role in the impact of relational dimension on the innovation performance of construction
enterprises. In the relationship between the other two dimensions and the innovation
performance of construction firms, knowledge transfer plays a partial mediating role
and accelerates the process of social capital to improve the innovation performance of
construction firms, and these are as shown in the test results of H4a, H4b, and H4c.The
results of this study confirm that rich social capital can provide firms with more commu-
nication opportunities and mutual recognition can improve cooperation efficiency, inject
new technology, experience, information, and other resources into firms, and promote
knowledge transfer. By making full use of knowledge resources in the process of increasing
their own strengths, enterprises turn rich social capital into innovation power, improve
innovation performance, and transform intangible capital into economic and social benefits.
Since the role of knowledge transfer is partial, this conclusion clearly confirms that there
may be other mediating or moderating variables between social capital and innovation
performance of construction enterprises. For example, Zeng [76] used dynamic capabilities
as a mediating variable and confirmed that social capital acts as dynamic capabilities in
order to promote firm innovation. Li et al. [38] also studied the innovation enhancement
strategies of firms with knowledge sharing as a mediating variable.

6. Conclusions, Limitations and Future Research
6.1. Conclusions

The integration of social capital, knowledge transfer, and innovation performance is
fundamental to achieving the key objectives of this study, which were to investigate the
influence of social capital on innovation performance in China’s construction industry, and
the partial mediating influence of knowledge transfer.
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By analyzing the relevant literature, the research hypothesis is proposed and the
theoretical model is constructed. By combining the characteristics and development status
of construction enterprises, a questionnaire is designed [77,78], and the structural equation
model is used for empirical analysis and results. The results show that the structural
dimension and cognitive dimension of social capital of construction enterprises have a
significant positive impact on their innovation performance, while the relational dimension
does not. The structural dimension, cognitive dimension, and relational dimension of
social capital in construction enterprises have a positive impact on knowledge transfer.
Knowledge transfer significantly affects the innovation performance of construction enter-
prises, and plays an intermediary role between structural dimension, cognitive dimension,
and innovation performance.

6.2. Limitations and Future Research

The findings of this study are of value, but there are limitations and weaknesses
that require more in-depth research. Firstly, this study was conducted on construction
enterprises in China, and the scope of future research can be extended to other industries
or countries. Secondly, the research period was short, future studies are needed on the
dynamic development of firms’ innovation capacity and performance. Thirdly, there
are a number of mediating variables between social capital and innovation performance
of enterprises, and other mediating variables, such as entrepreneurial characteristics,
organizational behavior, and government decisions, which can be considered in the future.
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Appendix A

Table A1. Items for each construct of the four latent variables.

Latent Variables Measurement Items

Structural dimension

SD1 Have cooperative relations with many enterprises and organizations in
the network.

SD2 Communicate frequently with suppliers, customers, universities, scientific
research institutions, and other cooperative units.

SD3 Communicate frequently with the government, trade associations, etc.

SD4 Often establish cooperative relations with new enterprises.

SD5 The communication between the various departments and employees of
the company is frequent and close.
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Table A1. Cont.

Latent Variables Measurement Items

Relational dimension

RD1 Mutual trust and sincere cooperation with suppliers, customers, scientific
research institutions, and other cooperation units.

RD2 Be able to trust each other and cooperate sincerely with the government
and trade associations.

RD3 Neither we nor our partner has made any request to harm each
other’s interests.

RD4 Be able to maintain a long-term cooperative relationship with the partner.

RD5 The members of the company match their words and deeds and trust
each other.

Cognitive dimension

CD1 Be able to communicate effectively with suppliers, customers, and
universities through a common language.

CD2 Be able to communicate effectively with the government and industry
associations through a common language.

CD3 It has a more consistent strategic goal with the cooperative unit.

CD4 It has a similar value orientation with the partner.

CD5 The members of the company and the cooperation unit have a clear
understanding of the purpose and significance of the cooperation.

Innovation performance

IP1 A substantial increase in the number of new products

IP2 Be able to take the lead in using new technologies or launching new
products in the industry.

IP3 The proportion of the output value of new products in the total income has
been increased.

IP4 The number of patent applications is increasing.

IP5 The management incentive system and plan control methods have been
continuously improved and optimized.

Knowledge transfer
willingness

KTW1 Willing to exchange knowledge with suppliers, customers, universities,
and other cooperative units.

KTW2 Willing to exchange knowledge with the government, industry
associations, etc.

KTW3 Be able to trust each other in the process of knowledge exchange with
the partner

KTW4 The departments and members of the company are willing to
exchange knowledge.

Knowledge absorptive
capacity willingness

KAC1 Cooperation with partners has improved our ability to innovate.

KAC2 Be able to discuss problems with partners and relevant organizations
without barriers.

KAC3 Have the ability to make adaptive changes to new technologies or rules
from partners.

KAC4 The company’s current talent team can meet the development of
new technologies.

KAC5 The company has professionals to supplement employees’ knowledge and
deepen their understanding.
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