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Who Can Cultivate University Ties More in China?
A Local Firm or a Foreign Firm?

Kai Xu, Kuo-Feng Huang, and Shanxing Gao

Abstract—University ties are an important innovation resource
for both foreign direct investment (FDI) firms and local firms. Since
these university connections involve local personal ties, which are
established through long-term efforts that require social and cul-
tural embeddedness, it is probably more difficult for FDI firms to
establish such ties than it is for local firms. However, FDI firms,
which have two advantages, size and R&D capacity, can possibly
compensate for that disadvantage. This paper contributes to the
current innovation and international business literature by com-
paring the effect of university ties on innovation between local
firms and FDI firms due to their heterogeneous resources and ca-
pabilities. Specifically, this paper examines the joint influence of
university ties, R&D capacity, and firm size in both FDI firms and
local firms in China. The results show that R&D capacity and firm
size have different moderating effects on FDI firms and local firms,
suggesting that internal capability and external personal relation-
ship with universities are substitutes in local firms but complemen-
tary in FDI firms. Our results are relevant for practicing managers
because they show that acquiring the knowledge in universities is
contingent on firm characteristics as well as ownership types.

Index Terms—Foreign direct investment (FDI), firm size, inno-
vation, R&D capacity, university ties.

I. INTRODUCTION

THE CONTRIBUTION made to nations and industries by
university R&D has drawn much attention in previous

empirical works at the macrolevel [1]–[3]. Most of these stud-
ies find a positive relationship between the level of scientific
knowledge in universities and the development of a country
or industry [3], [4]. However, most of these studies suggest
that university–industry relationships take place spontaneously,
rather than depending on individual intervention [5]. This stream
of thought not only underestimates the contribution of personal
efforts, such as relationships among firms’ top managers, uni-
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versity professors, scientists and engineers, but also downplays
the interactive exchange between knowledge creation and ex-
ploitation by which a firm adopts scientific innovation [6], [7].

Particularly, managerial ties, which are defined as the
boundary-spanning ties and interpersonal connections of top
managers [8], [9], are very important mechanisms for a firm
to acquire scientific knowledge. Although there are many prior
studies focusing on managerial ties with suppliers, customers,
competitors, government [10], [11], relatively few studies dis-
cuss the university ties. Based on the concept of managerial ties,
our research defines university tie as a specific type of manage-
rial ties, which mainly investigate the interpersonal relationships
between top managers in firms and professors, scientists and en-
gineers in universities. In this study, we incorporate ideas from
the social capital theory into university–firm cooperation stud-
ies, an approach that may support an increased contribution of
universities’ R&D to a firm’s innovation. Based on Peng and
Luo’s concept of managerial ties [10], which are defined as
managers’ social ties, contacts, and networks affecting a firm’s
strategic choices and performance, our study focuses on the
managers’ social relationships with professors, scientists, and
engineers in universities, so-called university ties defined as the
personal relationships between members in a firm and members
in an university.

Furthermore, previous studies, which examine the extent of
university–firm cooperation on managerial actions either by us-
ing the case study method [12], [13] or using the quantitative
method [14], [15], have implicitly assumed that firms are ho-
mogeneous. However, this assumption is not appropriate, since
firms are heterogeneous in terms of resources and capabili-
ties [16], [17]. Thus, we take the heterogeneous nature of firms
into consideration in examining how the university ties together
with firm characteristics affect firm innovation. For example, a
firm with higher R&D capacity can effectively transform the
knowledge derived from university ties to innovation. More-
over, larger firms possess more resources to retain university
ties and to improve innovation whereas smaller firms are eager
to establish ties with universities in order to gain competitive
advantages and legitimacy and accordingly to extricate the li-
ability of smallness [10], [18]. Hence, in this study, we would
like to investigate how a firm’s R&D capacity and size explain
the relationship between a firm’s university ties building and its
innovation.

Finally, with the trend of globalization, an increasing number
of FDI firms not only invest in their home countries but also
conduct their R&D activities worldwide [19], [20]. However,
the R&D activities conducted by FDI firms are very differ-
ent from those conducted by local firms. Although previous
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studies have typically assumed that the knowledge possessed
by foreign firms is generally transferred from their home coun-
tries [21], [22], an increasing number of studies suggest that
R&D activities in host countries can play an important role in
FDI firms’ own knowledge-creating activities, rather than re-
lying only on their R&D activities in home countries if local
environment in host countries can offer qualified R&D human
capital at lower costs [23]. Under this circumstance, university’s
science and technologies in host countries are regarded as one of
the important source for knowledge acquisition and knowledge
creation for FDI firms because of available human capital [24].
In addition to FDI firms, local firms are also suggested to access
this advanced knowledge from universities easily because of
their social embeddedness in the same geographic region [19].

Nevertheless, do FDI firms have the same social-embedded
advantage as local firms have on university ties in a host coun-
try? Will local firms or FDI firms better cultivate local university
ties for firm innovation? While some previous studies mainly
emphasize managerial ties of FDI firms [11] but not university
ties, other studies address university ties [25], [26] but not in the
international context. The comparison of the effect of university
ties between FDI firms and locals firms on innovation has not
been fully investigated, and it will extend our understanding on
current innovation literature particularly in the increasing trend
of globalization. Therefore, a comparison of the effects of uni-
versity ties on FDI firms and local firms in China will enable us
to explore how social-embedded advantage of university ties in-
teracted with firm characteristics influences a firm’s innovation
in a host country. Our results show that for FDI firms, both R&D
capacity and firm size have moderating effects on the relation-
ships between university ties and innovation. More importantly,
we also find that internal R&D capacity and external university
ties are substitutes for local firms but complementary for FDI
firms.

II. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT

Personal relationships have increasingly become a core com-
ponent of strategy. According to social capital theory, there
exists a micro-macro link from managerial connection to social
capital and to a firm’s performance [27]. More specific, interper-
sonal relationship is regarded as a main source for knowledge
spillover and knowledge creation in innovation literature [28].
Meanwhile, the resource based-view argues that firms cannot
greatly improve their performance until they absorb external
knowledge and integrate them with internal resources effec-
tively [29], [30]. In this study, we attempt to integrate exter-
nal knowledge obtained through personal relationship between
firms’ top managers and universities’ professors and engineers
with internal firm characteristics, such as ownership, R&D ca-
pacity and firm size, to investigate how university ties influence
different firms in different ways.

A. University Ties

An increasing importance of external participants in a firm’s
R&D has been emphasized in current literatures particularly
after the Chesbrough’s introduction of the concept of “open

innovation” [31]. These external participants include suppliers,
customers, research institutions, and particularly universities.
The primary goals of universities are to conduct research and
to deliver teaching. Capitalizing on the generated knowledge is
not one of these goals. Universities do, however, often transfer
such generated knowledge to their research partners and thereby
accelerate technology transfer so as to enable firms to develop
new products and improve processes [1], [26], [32]. Basically,
universities are vital sources of innovation because they are the
producers of both technical personnel and cutting-edge scientific
knowledge [33]. Universities, in particular, are key sources of
human capital in the form of both star scientists and technical
employees [34], [35]. Furthermore, since universities operate
largely on the basis of the norms of open science, the research
discoveries and techniques from universities are more accessible
than those from other organizations [36].

Contacts between individuals at the university and the firm
will facilitate knowledge transfer by providing the conduit for
knowledge flow. Social capital theory suggests that a firm’s
external relationships may significantly contribute to its perfor-
mance [37]. Personal ties—the boundary spanning ties and in-
terpersonal connections of top managers-–have vital influences
on a firm’s activities [8], [9], [38] and may be a source of both
competitive advantage [39] and superior performance [40]. Con-
sidering the characteristic of openness of university research,
a university tie, the personal relationship between members
of the firm and members of the university, may also be such
an important connection for the firm. According to Oliver and
Liebeskind [41], most exchanges of new scientific knowledge
take place through interpersonal relations with individuals at
other firms, universities, and government agencies. Thus, firms
with broader interpersonal networks with universities have
greater opportunities to access the cutting-edge scientific re-
search and rapidly absorb this research into their own research
efforts.

Therefore, social contacts between individuals at the univer-
sity and the firm are recognized as an important vehicle of fa-
cilitating the knowledge transfer, especially for local firms [33],
[42]. The common culture and social norms facilitate personal
contacts that can serve as the conduit for knowledge flow. Since
knowledge transferred between universities and firms is usu-
ally tacit knowledge [43], the same culture background and so-
cial norms could smooth the interpersonal connections, which
thus make the process of tacit knowledge transfer more effec-
tive. Moreover, local firms with direct interpersonal contacts
and well-established social networks are more experienced in
terms of absorbing knowledge more efficiently and successfully
through personal communication, making the local firm more
innovative. Thus, we propose the following hypothesis:

Hypothesis 1a: A local firm with closer university ties is more likely
to have better innovation than one with less closer university ties.

Similarly, an increasing number of FDI firms attempt to ac-
quire knowledge and technology from the host country’s uni-
versity knowledge [44]. Based on organizational learning and
asset-seeking perspectives, Makino et al. argue that firms from
newly industrialized countries engaged in FDI activities not only
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attempt to acquire firm-specific advantages for asset exploita-
tion, but also to seek technology-based resources and skills in
host countries that are not available in their home countries [45].
As the potential impact of personal relationship is well recog-
nized in emerging economies [46], not only it is very important
for FDI firms to achieve legitimacy in an environment with
different cultures and avoid liability of newness, but also it is
helpful for them to obtain science and technologies from local
universities in terms of knowledge acquisition. For example,
Wright et al. emphasize the need to understand the role played
by social capital and networks in the strategies of firms operating
in emerging economies [47].

Having had the aforementioned discussions, we argue that an
increasing number of FDI firms have begun to realize that multi-
national personal relationships with local university professors
play a very vital role in accessing local university science and
technology, especially in emerging economies such as China,
the Middle East, and Latin America which have the charac-
teristics of the void of formal institutions and rules [10], [48].
In such cases, personal connections between top managers and
professors, scientists and engineers are beneficial to smooth the
knowledge transfer with the lack of formal law protection. In
their study on the biotechnology sector, Mattos et al. suggest
that personal connections in the scientific arena are essential for
technical development as well as for innovation productivity for
FDI firms in emerging economies [49]. Thus, we propose the
following hypothesis:

Hypothesis 1b: An FDI firm with closer university ties in a host
country is more likely to have better innovation than one with less
closer university ties.

B. R&D Capacity

Internal capability and external personal relationships have
been shown in previous studies to be complements [50], [52].
For instance, firms can obtain external complementary resources
through their social capital, such as ties with professors, scien-
tists, and engineers in universities, to develop their internal R&D
capacity [53]. Moreover, some studies indicate that higher levels
of internal R&D capacity, such as R&D spending and technolog-
ical sophistication, could facilitate the knowledge exploitation
and transformation which resulted from personal communica-
tion between firms and universities since there is less knowledge
gap between these two entities [54], [55].

More importantly, by defining “absorptive capacity” as a
firm’s ability “to recognize the value of new, external knowl-
edge, assimilate it, and apply it to commercial ends,” Cohen
and Levinthal find that a higher level of technological compe-
tence can create higher absorptive capacity including the capa-
bility of identifying opportunities from external sources, which
in turn leads to a higher level of innovation by integrating exter-
nal knowledge with internal knowledge [29]. Moreover, a top
manager in a firm with strong research and product develop-
ment platforms possess valuable resources and technological
knowledge to offer potential knowledge exchanges with their
counterparts, and therefore, are more likely to be presented with
greater opportunities to absorb a wide range knowledge from

employees in universities, including professors, scientists, and
engineers [52], [56]. Particularly, a top manager in a local firm
with the abundant knowledge resources (internal R&D capacity)
is more alert to the promising knowledge and could evaluate the
external knowledge from the universities more precisely which
derived from a wide range of external personal connections for
accessing the required technologies or knowledge, which in turn
improve its innovation. Based on the above discussions, a local
firm’s internal R&D capacity has a moderating effect on the re-
lation between university ties and innovation. Thus, we propose
the following hypothesis:

Hypothesis 2a: A local firm with closer university ties is more
strongly correlated to firm innovation when it possesses higher R&D
capacity.

In emerging countries, FDI firms are used to be more inno-
vative than local firms due to their higher R&D capacity, such
as skilled and extensive training of employees, more machin-
ery and equipment per worker, greater technical efficiency, and
superior technological knowledge [57]. Therefore, when a top
manager of FDI firm conducts knowledge-seeking activities via
university ties in some developing countries, the firm’s supe-
rior internal R&D capacity seems to be an important factor in
acquiring and exploiting the university knowledge [58]. More-
over, the FDI firms’ advantage of higher innovation expenditure
and more advanced technology capabilities make their top man-
agers more likely to build personal connections with professors,
scientists, and engineers in local universities in a host country.
Thus, we propose the following hypothesis:

Hypothesis 2b: A FDI firm with closer university ties in a host coun-
try is more strongly correlated to firm innovation when it possesses
higher R&D capacity.

C. Firm Size

Recent empirical studies suggest that firm size plays an im-
portant role in university–industry relationships since size can
influence the effect of a firm’s interpersonal connections with
university employees on a firm’s innovation [29], [59]. Typi-
cally, larger firms have a higher probability of benefiting from
communications with academic research due to economies of
scale of R&D activities. For example, in their German study,
Czarnitzki and Rammer find that small firms (less than 500
employees) rely less on knowledge transfer from universities
and research institutions than large firms do [60]. Particularly
in the manufacturing sector, only 11% of small firms, com-
pared to 24% of large firms, acquire knowledge from publicly
funded research institutes. The rationale underlying the role of
firm size in affecting the progress of knowledge acquisition is
that top managers in large firms have more resources to help
them establish multiple relationships with professors, scientist,
and engineers in universities, and these complementary knowl-
edge from different universities or different professors could be
combined and lead to radical innovation [61]. On the contrary,
top managers in small firms have relatively limited resources
for developing multiple relationships simultaneously; therefore,
the limited resources will hinder knowledge exploration and
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TABLE I
SAMPLE DESCRIPTION

exploitation [61]. As a result, larger firms are more likely to
build personal connection with employees in universities not
only by acquiring knowledge directly, but also by combining
the complementary knowledge in their network. Therefore, a
university–industry research ties for generating, receiving, ap-
plying, and commercializing knowledge is more accessible for
large firms. Furthermore, universities mainly focus on funda-
mental and basic research projects with extended duration of the
development projects that are less likely to lead to immediate
economic appropriations. The basic science insights achieved
through these relationships are more likely to have significant
positive effects on innovative performance in a long run. There-
fore, only large firms with abundant capital or resources are ca-
pable of harvesting the investment on university ties for a long
period of time, and then they can benefit continually knowledge
transfers from university ties to improve the innovation. Thus,
we derive the following hypothesis:

Hypothesis 3a: A local firm with closer university ties is more
strongly correlated to firm innovation when the firm size is larger.

Similarly, Narula and Dunning provide three reasons explain-
ing why a larger FDI firm has an advantage in improving innova-
tion activities by exploiting university ties [58]. First, acquiring
technological know-how through university ties is more difficult
when it takes place in a different country, and thus, only larger
FDI firms can afford the time-consuming and costly process as
the same rationale of local firms. Second, the top managers in
larger FDI firms are more likely to have the experience of oper-
ating in multiple countries, which is important to build personal
connections in different countries. These tangible and intangible
assets are very helpful to establish the trust and identification
between two persons with different culture background. As a
result, such larger FDI firms can further improve their innova-
tion by possessing closer university ties. Therefore, we propose
the following hypothesis:

Hypothesis 3b: An FDI firm with closer university ties is more
strongly correlated to firm innovation when the firm size is larger.

III. RESEARCH METHOD

A. Sample

Our investigation regarding R&D collaboration and firm in-
novation mainly focuses on manufacturing sectors in China.
Table I shows the characteristics of our sample. As can be seen,
our sample firms showed the representative for this research in
terms of firm size, types of ownership, and location distribution.

B. Pilot Test

First of all, we developed a questionnaire based on previous
studies. We translated the English questionnaire into Chinese
and back-translated it independently into English to assure con-
sistency and accuracy [62]. Then, we conducted a pilot test with
three firms located in Xi’an, Shannxi Province, China.

There were two purposes for the pilot test in this study. First, it
enabled us to improve our questionnaire by making it more com-
prehensive and accurate in asking questions toward our sample
firms. Second, it overcame some shortcomings of the question-
naire survey, such as difficulties of obtaining an in-depth under-
standing regarding firms’ perspectives. Based on the results of
these pilot tests, our questionnaire was revised.

C. Survey

The survey was carried out during the period between
February 2004 and August 2004 by professors and graduate
students from a university located in Northwestern China. The
survey was conducted by face-to-face interviews. The ques-
tionnaire was answered by the top managers of the sample firms
since top managers play an important bridging role in the knowl-
edge transfer. In order to obtain new knowledge from profes-
sors in universities, top managers need to spend considerable
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costs (such as gifts and banquets) to building and sustaining the
ties [10]. The interviewers recorded the answers to the ques-
tions and took notes on any question, which was omitted or not
answered completely.

Out of 350 sample firms, 226 firms accepted our invitation
for the face-to-face interview and completed their answer by the
end of 2004, making a response rate of 64.6%. This response
rate was acceptable since it was higher than 20% [63].

D. Variables Measurement

Except for firm size (log number of employees) and R&D
capacity (number of employees in the R&D department/number
of employees), we measured remaining variables with multiple
items on a seven-point Likert scale ranging from 1 = “disagree
very strongly” to 7 = “agree very strongly,” or from 1 = “very
bad” to 7 = “very good.”

1) Dependent Variable: Prior studies suggest innovation can
be measured by input-based measurement such as R&D expen-
diture or other output-based measurement such as new product
development, number of scientific publications, or number of
patents. We used the number of granted patents, including inven-
tion patents, utility patents, and design patents, as our measure
for innovation for the following reasons. First, although multiple
indicators, such as R&D input, patent counts, patent citations,
or new product announcements, allow us to measure a firm’s
innovation, the statistical overlap between these indicators is
strong [64]. Particularly, input-based indicators show how much
a firm’s efforts are committed to innovation development but do
not show the outcome of such efforts [65]. Thus, we did not use
input-based indicators such as R&D expenditure as our measure
for innovation in order to avoid multicollinearity. Second, we
used number of patents instead of new product development as
our output-based indicator of innovation mainly because while
new product development refers to the commercialization of
innovation, patents are more fundamentally related to innova-
tion performance itself, which is a better explanatory indicator
for our research. Moreover, if we use patent number and new
product development together, it may occur multicollinearity
problem since patents include both product innovation and pro-
cess innovation, which may have an overlap with new product
development. Moreover, the number of patents has been widely
used as a measure for innovation by prior studies, including
Beneito [66] and Alfranca et al. [67]. Finally, although scien-
tific publication is another possible measure for innovation, it is
relatively less popularly adopted by firms compared to patents.
Based on the aforementioned discussions, we decided to use
number of patents as our measure for innovation in this research.

Previous studies suggest that a scaling method is more ef-
fective than exact figures of innovation performance, as the
measures are asked via the questionnaire [68], [69]. Moreover,
since the time lag between patent application and patent grant
is very different from one to one, it is not appropriate to use
the patent number in one year for measuring one firm’s inno-
vation. Thus, we used three scaled items for measuring a firm’s
innovation by patents granted. The following three questions
was asked in the questionnaire: “Please indicate the change in

the number of granted invention patents/utility patents/design
patents as compared with last 5 years” (1 = “declining rapidly,”
7 = “increasing rapidly”). The Cronbach’s alpha was 0.95.

2) Explanatory Variables: a) University ties: We employed
two seven-point scale questions for measuring university ties
based on previous studies [10], [11], [70], which measure
managerial ties. The following two questions appear in our
questionnaire: “I (top manager) have established close personal
relationships with professors, scientist, and engineers at local
universities in China” and “I (top manager) have personally
connected with professors, scientist, and engineers at local uni-
versities in China frequently.” On a seven-point Likert scale, the
manager was asked to select from “disagree very strongly” to
“agree very strongly.” The Cronbach’s alpha was 0.95.

b) Firm size: Firm size is widely accepted as a predictor of
competitive behavior [71] and also is consequential in industry–
university communications [29], [59]. Thus, we were interested
in how firm size affects the building of university–firm personal
relationships. We measured firm size by using the natural log-
arithm of the number of employees in 2004 [72], which was
collected via the questionnaire during our survey.

c) R&D capacity: Following Fontana et al.’s [25] suggestion,
we used a firm’s R&D intensity (the number of employees in the
R&D department/total employees) in 2004 to measure a firm’s
R&D capacity. The number of employees in the R&D depart-
ment was collected via the questionnaire during our survey.

3) Control Variable: a) Firm Size and R&D capacity:
Negassi points out that larger firms are more likely to spend
on R&D activities because they have superior marketing and
financing capability [73]. Therefore, while testing one explana-
tory variable, we regarded the other as a control variable. For
instance, we controlled for R&D capacity effect while testing
the firm size effect, and vice versa.

b) Industry type: The industry classification is also related
to a firm’s innovation outcome, since competitive intensity and
extent of knowledge acquisition from external sources may vary
across industries [74]. In our study, industry classification was
measured by the two-digit primary standard industrial classifi-
cation (SIC) code. The data was available for 124 of the 226
sample firms. A majority of the sample firms were in electronics
(SIC 36, 22%), followed by fabricated metal products (SIC 34,
21%), and computer equipment (SIC 35, 12%); firms in other
industries made up the remaining 45%. To avoid multilinear-
ity of the dependent variable in regressions, we consolidated
the industry classification variable by creating dummies for the
three aforementioned industry segments and grouping the re-
maining industry segments into a nonavailable data category
(102 observations) [75].

c) Managerial ties: Our measure of managerial ties is based on
Peng and Luo’s [10] measures of managerial ties. The following
questions appeared in the questionnaire to collect the data: “I
(top manager) have established close relationships with 1) top
managers at buyer corporations; 2) top managers at supplier
corporations; and 3) top managers at competitor corporations”.
Based on a seven-point Likert scale, the managers were asked
to select from “disagree very strongly” to “agree very strongly”.
The Cronbach’s alpha of this variable was 0.90.
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TABLE II
CORRELATIONS (LOCAL SAMPLE, N = 115)

TABLE III
CORRELATIONS (FDI SAMPLE, N = 111)

d) Competitive intensity: Competitive intensity can affect ag-
gregate innovative activity through its effects on a corporation’s
organization [76]. To assess the extent of competition in differ-
ent areas in China, we used the item “Competition is intense in
our local environment” (1 = “strongly disagree,” 5 = “strongly
agree”).

e) Institutional policy: We used a dummy variable to measure
how institutional environment affects firms’ patents application
decisions (“What is the most important one considered as the
main method to protect technologies from infringement,” 1 =
“resort to patent law” and 0 = “other methods”). In this way, we
ruled out the possible effect of the strength of patent protection
on patent application.

IV. RESULTS

A. Descriptive Statistics

Tables II and III show the mean values, standard deviations,
and correlations for all the variables in our study. The tables

show that the correlations are not high, suggesting that our
regression results are free from multilinearity problems. More-
over, we assessed the variance inflation factor (VIF) values and
found no significant multicollinearity problem in our research
(VIF < 1.75).

B. Reliability and Validity

We collected most of our data using a single survey instru-
ment and a single informant per firm. To address the potential
concerns of common method bias and single informant bias, we
used several procedural and statistical remedies.

1) Procedural Remedies: We undertook the procedural
remedies of reducing item ambiguity, separating scale items
for the university ties and innovation measures, and obtaining
data from different sources for several control variables.

2) Statistical Remedies: First of all, we included logarithms
of part of the survey data in our models such as firm size.
Second, we checked Harman’s one-factor test [77]. Factor



256 IEEE TRANSACTIONS ON ENGINEERING MANAGEMENT, VOL. 58, NO. 2, MAY 2011

TABLE IV
RELIABILITY AND VALIDITY

analysis results show that the measures loaded cleanly on sep-
arate factors; all factor loadings were above 0.54, which is a
common threshold for acceptance. These analyses indicate that
neither a single factor nor a general factor accounted for the
majority of the covariance in the measures. Third, because we
had multiple respondents from 11 firms, we conducted an anal-
ysis of inter-rater agreement [78]. The ICC (1) was larger than
0.84 (p < 0.000) and ICC (2) was larger than 0.91 (p < 0.000),
which suggests homogeneity between pairing respondents. Al-
though the 11 pairings accounted for less than 10% of the sample
firms, they provided some confidence as to the reliability of the
data [79]. Finally, we collected patent data from Chinese In-
tellectual Property Office for the 40 firms who applied patents.
Considering the questions we asked are the growth number of
patents, we analyzed the correlation between our dependent
variable (patent) data and the difference of objective patent data
between 2003 and 2004. The correlation coefficient was 0.49
(p < 0.01). This analysis provides the additional support of the
validity of the data. As a result, all the aforementioned analyses
suggest that common method bias and single respondent bias
are not serious concerns for our study [80].

Furthermore, we analyzed the individual item’s reliability
and validity. These results are listed in Table IV. The reliabil-
ity is strongly supported [81]. Each loading for the multi-item
variables of innovation, university ties, and managerial ties was
significantly related to the appropriate underlying factor. And
all standardized item loadings were well above the cutoff of
0.50 [82], supporting reliability.

C. Test of Hypothesis

To gauge the potential impact of different firm attributes
between the FDI firms and local firms, we conducted multi-
variate analysis of variance on the substantive variables in this
study (i.e., university ties, firm size, and R&D capacity). We
found the significant difference between FDI firms and local
firms in terms of university ties (F = 2.238, p = 0.000), firm

TABLE V
REGRESSION RESULTS (LOCAL FIRMS)

size (F = 3.988, p = 0.047), and the level of R&D capacity
(F = 31.515, p = 0.000). This result supports our contention
that there is a significant difference between FDI firms and local
firms in their R&D activities, which provides the basic argument
of our study.

Since university ties have different impacts on innovative
activities for FDI firms and local firms, we tested these two
groups of sample firms separately. We used ordinary least square
(OLS) regression and all reported regression coefficients were
standardized coefficients in Tables V and VI. Table V shows the
effects of university ties, firm size and R&D capacity on a firm’s
innovation for local firms. Hypothesis 1a, which predicts a di-
rect effect of university ties on firm innovation, is supported as
showed in Model 2 (p < 0.001). To test the moderating effect,
we multiplied university ties, firm size and R&D capacity and
entered the multiplicative interaction items into the regression.
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TABLE VI
REGRESSION RESULTS (FDI FIRMS)

Based on Aiken and West’s study [83], we mean-centered the
variables (transforming the data into deviation score form with
means equal to zero) and rerun the regression to minimize any
distortion due to high correlations between the interaction term
and its component variables. The coefficient of the interaction of
university ties and R&D capacity is not significant in Model 3,
suggesting that the effect of university ties on firm innovation is
not influenced by a firm’s R&D capacity. Thus, Hypothesis 2a,
which predicts that R&D capacity moderates the relationship
between university ties and innovation, is not supported. Third,
in Model 4, the coefficient of the interaction of university ties
and firm size is significantly positive (p < 0.05), indicating that
the effect of university ties on firm innovation is affected by firm
size. Hence, Hypothesis 3a, which predicts that firm size mod-
erates the relationship between university ties and innovation,
is supported.

Table VI shows the results examining the effects of university
ties, R&D capacity and firm size on a firm’s innovation in FDI
firms. Hypothesis 1b, which predicts a direct effect of univer-
sity ties on innovation, is still supported in Model 6 (p < 0.001).
Second, the coefficient of interaction of university ties and R&D
capacity is positive and significant (p < 0.05) in Model 7, indi-
cating that the effect of university ties on innovation depends on
a FDI firm’s R&D capacity. Therefore, Hypothesis 2b, which
predicts that firm size moderates the relationship between uni-
versity ties and innovation, is supported. Finally, the coefficient
of the interaction of university ties and firm size is also positive
and significant (p < 0.001) in Model 8, showing that the effect
of university ties on innovation is also dependent on firm size.
Hence, Hypothesis 3b, which predicts that firm size moderates
the relationship between university ties and innovation, is also
supported.

In order to examine differences between the two samples (lo-
cal firms and FDI firms) on each direct or moderating effect on
firm innovation, we compared the coefficients across regression
equations, the technique outlined by Cohen and Cohen [84]. The

results show that the relevant Z-statistic for the coefficient of uni-
versity ties is positive but not statistically significant (Z = 0.05),
suggesting that there is no significant difference between local
firms and FDI firms in the use of university ties. However, the
relevant Z-statistic for the coefficients of the interaction between
university ties and R&D capacity is positive and marginal sig-
nificant (Z = 1.84, p < 0.10), indicating that the effect of uni-
versity ties interacted by R&D capacity on innovation for FDI
firms is larger than that for local firms. Furthermore, the relevant
Z-statistic for the coefficients of the interaction between univer-
sity ties and firm size is also positive and statistically significant
(Z = 2.94, p < 0.01), suggesting that the effect of university
ties interacted by firm size on innovation for FDI firms is larger
than that for local firms.

V. DISCUSSION

While some previous studies mainly emphasize managerial
ties, instead of university ties, of FDI firms [11], other studies
address university ties but not in the international context [25],
[26]. This paper contributes to the current innovation and inter-
national business literature by comparing the effect of university
ties on innovation between local firms and FDI firms due to their
heterogeneous resources and capabilities.

This research suggests that a firm’s university ties, firm size,
and R&D capacity are important determinants for a firm to
enhance its innovation. In particular, by possessing university
ties, a firm’s top management is likely to obtain useful knowl-
edge for its innovation from universities, which supports our
Hypotheses 1a and 1b. While this finding is consistent with
previous literatures recognizing the importance of university
knowledge to a firm’s innovation [33], [42], we contribute to
the existing literature by further elaborating the interactive role
of top managers on university ties. For both local firms and
FDI firms, the positive direct relationships between university
ties and innovation suggest that both FDI firms and local firms
can improve their innovation via closer university ties, which
extends current studies by emphasizing that interpersonal con-
nections between top managers and professors, scientists, and
engineer in universities could be a viable way to improve knowl-
edge transfer between the two entities. Moreover, for both local
firms and FDI firms, we find that firm size has a significant
moderating effect between university ties and a firm’s innova-
tion, supporting our Hypotheses 3a and 3b. While prior studies
suggest that firm size has positive impact on innovation [29],
[59], our study finds that the effect of firm size is reflected on the
relationship between university ties and innovation. The ratio-
nale underlying the role of firm size in affecting the relationship
between university ties and innovation output is that large firms
possess more resources as well as have more complementary
knowledge from different sources, which help top managers in
these larger firm transfer the knowledge obtained from personal
relationships with universities [25], and further improve their
innovation. This finding also implies that larger firms, both FDI
firms and local firms, can further strengthen the relationships
between top managers at firms and professors, scientists, or ex-
perts in universities. The investigation of the contingent effects
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of a firm’s heterogeneous characteristics can enhance our un-
derstanding of the university–industry innovation collaboration.

Who can cultivate university ties more in China? We conduct
a comparative study about the relationships among university
ties, firm size, R&D capacity, and innovation by comparing
two groups of firms, FDI firms and local firms in China to
answer the aforementioned question. For FDI firms, R&D ca-
pacity shows significantly direct and moderating effects on the
relationship between university ties and firm innovation. A firm
with higher R&D capacity is expected to more readily recog-
nize and understand a university’s knowledge [85], [86] which
is derived from personal ties, thereby helping the firm’s inno-
vation. Moreover, R&D capacity enables would-be acquirers of
technology to understand the extent and significance of what
has and what has not been developed by the university. This
provides FDI firms valuable information regarding the technol-
ogy development of local markets, which help FDI firms to
formulate their entry strategy. Moreover, such understanding
will also affect how the knowledge-seeking firm’s top manager
perceives its relationships with the professors, scientists, and en-
gineers in universities for the motivation of acquiring the needed
knowledge, which in turn improves its own innovative activities
[87].

For local firms, on the contrary, R&D capacity is not found
a significant effect on a firm’s innovation, either directly or as
a moderating effect. This result is different from our results
in FDI firms as well as from previous research [88]. Previous
studies suggest that R&D capacity has a positive effect on a
firm’s innovation [89]. The main reason for this inconsistent
result lies in the characteristics of the local firms in our sample.
A majority of the participating local firms are located in a city
with more than 50 universities. Developing informal relation-
ships with universities, such as inviting professors as advisors
and even as stockholders in exchange for their advanced knowl-
edge or technology, is easier and less costly than establishing an
internal R&D department or projects, which need higher R&D
expenditures, and will achieve an outcome for a longer period
of time. As a result, many local firms are not willing to establish
their own R&D capacity since they can easily rely on external
R&D outputs through close ties with universities. While univer-
sity ties have direct impact on a local firm’s innovation, R&D
capacity does not have a direct or moderating effect on a local
firm’s innovation. This result implies that internal R&D capac-
ity and external university ties can be substituted for local firms
if they can ascertain their technology sources.

In the case of FDI firms, however, our findings suggest that
internal R&D capacity may have a complementary impact on
the relationship between university ties and firm innovation.
The explanation is presumably that it is more costly for an FDI
firm to build new relationships in a foreign country than in its
home country. In those cases where FDI firms’ top managers do
attempt to build relationships with professors, scientists, and en-
gineers in local universities, the purpose is to acquire distinctive
resources that are not available in their home countries [88]. As
a result, these FDI firms find it necessary to invest more, rather
than less, in R&D capacity, in order to integrate the desired
external boost to firm innovation.

Fig. 1. Interactive effect of university ties and R&D capacity (local firms).

Fig. 2. Interactive effect of university ties and firm size (local firms).

Fig. 3. Interactive effect of university ties and R&D capacity (FDI firms).

We also use the across regression equation t test to compare
the above effects between FDI firms and local firms. The results
further confirm our arguments that firm characteristics, such
as R&D capacity and firm size, play an important role on the
relationship between university ties and firm innovation for FDI
firms more than that for local firms. Moreover, university ties
are equally important for both FDI firms and local firms on their
innovation outcomes.

While prior research suggests that managerial ties are impor-
tant for firm innovation, who can cultivate university ties more in
China? Our study concludes that it depends. Although university
ties will positively influence innovation for both FDI firms and
local firms, its effect depends on firm characteristic (i.e., firm
size and R&D capacity) and ownership type (i.e., local or FDI
firms). FDI with larger size and higher internal R&D capacity
can better cultivate university ties for firm innovation, whereas
local firms regard university ties as a substitute for internal R&D
capacity.

To investigate the moderating effect of the model in this re-
search, Figs. 1–4 provide the further explanations. Figs. 1 and 2
show that for FDI firms, higher level of university ties with the
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Fig. 4. Interactive effect of university ties and firm size (FDI firms).

larger size of the firm or the higher level of R&D capacity can
enhance a firm’s innovation. For local firms, Fig. 3 shows that
higher level of university ties with the larger size can enhance
a firm’s innovation. On the contrary, Fig. 4 shows that higher
level of university ties with the lower level of R&D capacity can
enhance a firm’s innovation. The aforementioned results also
support our argument that internal R&D capacity and external
university ties are substitutes for local firms but complementary
for FDI firms.

Our results are relevant for practicing managers because they
show that acquiring the knowledge in universities is contingent
on firm characteristics as well as ownership types. Managers
should consider the resources and R&D capacity before they es-
tablish university ties with professors, scientists, and engineers.
For FDI firms, abundant resources and higher R&D capacity
complement with university ties to improve innovation. For in-
stance, IBM, Microsoft, or Motorola established their research
centers in the university-intensified area in Beijing. They all
build intimate cooperation relationships with well-known uni-
versities in China. However, for Chinese local firms, because of
the resource limitation, it is viable for them to take advantage
of university ties and allocate their valuable resources to other
functions instead of R&D activities.

VI. CONCLUSION

Although prior university–industry studies mostly investigate
the process of knowledge transfer in the collaborations, the
effect of interpersonal relationships among members between
universities and firms on firm innovation has not received great
attention. Our research, by introducing the concept of university
ties, has significant implications for the increasing studies on
university–industry collaborations. In examining 226 Chinese
sample firms, we find that the contribution of university ties on
a firm’s innovation will be influenced by firm characteristics
such as size and R&D capacity. The major contribution of this
study is to fill the research gap that few prior studies compare the
effect of university ties on firm innovation between FDI firms
and local firms. Our results suggest that both FDI firms and local
firms do cultivate universities ties but in different ways. Local
firms cultivate university ties as a substitute for internal R&D
capacity whereas FDI firms cultivate university ties as a means
of entry strategy to complement their internal R&D capacity.

There are a number of limitations in this research. First, our
study did not differentiate among the three types of patents:

invention, utility, and design. The future studies, which com-
pare the effect of universities on different types of innovation
are promising. Second, the difference of industries may affect
how R&D capacity and firm size relate to firm innovation. Al-
though we try to rule out the effect of industries by including
industry types as control variables in our study, the future stud-
ies in different industries, especially the comparison between
high-technology industries and traditional industries, are very
helpful to explore to a more insightful understanding of this
topic. Third, there is a possibility of the endogeneity between
university ties and innovation level. Are firms more innovative
because of the university ties or do the firms set up university
ties because they are already heavily innovation oriented? Al-
though most prior studies support the argument that firms can be
more innovative if they possess closer ties with universities [90],
[91], we also agreed that firms set up university ties might be
because of their heavily innovation orientation. However, to
some extent, a firm’s level of innovation orientation determined
by its inputs and efforts on innovation and we have controlled
it (R&D capacity) in our regression models when examining
the relationship between university ties and innovation outputs.
Future studies are suggested to further verify the possible rela-
tionship between innovation inputs and university ties. Finally,
although prior studies have investigated the managerial ties in
other emerging economies other than in China [92], the gen-
eralizability of university ties in the context of other emerging
economies seems to be a promising direction for future research
considering the differences of the culture, institution, and lan-
guage between these emerging countries and guanxi-oriented
countries, such as China.
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