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Abstract: This study explores the determinants of academic startups’ orientation toward international
business expansion, focusing on their technological capabilities, availability of public support,
the regional characteristics of their locations, and the research standards of their parent universities.
Using unique survey data on 448 academic startups in Japan and by estimating an ordered logit
model, we find that academic startups are strongly oriented toward expanding their businesses
internationally if they have strong technological capabilities, receive public support, are established
in regions with a high ratio of exporting small firms, or are affiliated with a parent university with
an excellent research reputation.
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1. Introduction

Recently, in many countries, the commercialization of university-based technologies has led to
an increase in the establishment of academic startups (for example, [1–3]). Even in Japan, the number
of ventures affiliated with universities has increased since the end of the 1990s, and the presence of
such ventures in the Japanese economy has grown. Academic startups are able to provide innovative
products and services because their businesses are frequently built on the commercialization of highly
sophisticated academic research. In addition, because academic startups hire and procure raw materials
locally, they frequently have a significant impact on the local economy relative to their firm size [4].
In contrast, since the mid-2000s, the closing of such ventures has increased because of liquidation
issues [5]. To continuously grow a successful business with limited availability of corporate resources,
it is necessary to implement a wide variety of managerial strategies. One such strategy is international
business expansion, such as increasing direct sales in overseas markets and technological exchanges
with overseas partners [6].

A common understanding is that, before a venture expands its business overseas, it must first
spend a significant amount of time growing its business in the domestic market, improving its
balance sheet, and solidifying its business foundation [7]. However, given the globalization of world
economies and the development of information and communication technologies, it is no longer
rare for even newly established ventures to expand their businesses beyond their domestic markets
and develop overseas [8]. Sapienza et al. [9] further argue that younger firms possess learning and
positional advantages over older firms in the new environment and hence internationalization can
be an important strategic choice for early stage startups. This is also true for academic startups.
A survey on university spinoffs in Italy shows that over 60% of the respondents performed business
activities in foreign countries [10]. According to Ogura and Fujita [5], nearly half the academic startups
included in the study indicated that they had already expanded their businesses overseas or are
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currently in the process of doing so. Including firms that indicated their interest in developing their
businesses overseas, approximately 80% of the responding ventures have an interest in international
business development.

Many existing studies examined the international expansion of new ventures (for example, [11,12]).
However, few focused on academic startups, which have different characteristics from other startups.
In this study, we regard four types of university-related ventures as academic startups: (1) ventures
founded on patents invented by personnel affiliated with a university; (2) ventures founded on
university-based research or technology; (3) ventures established by university personnel, such as
professors or students, or with extensive involvement of university personnel; and (4) ventures
established by an investment from universities, their Technology Licensing Organization (TLO),
or university-related venture capital firms.

This study bridges this gap using original survey data on academic startups that are matched
with regional information and the characteristics of affiliated parent universities, and identifies the
factors that impact the orientation of academic startups to expand internationally. More specifically,
various factors, such as the technological capabilities of academic startups, the business environment
of their location, the academic research excellence of affiliated parent universities, and the availability
and types of public support, are examined as determinants of the orientation toward global
business development.

Using an ordered logit model to analyze the data, this study finds that academic startups are
strongly oriented toward expanding their business internationally if they have significant technological
capabilities, receive public support, are located in a region with a high ratio of exporting small and
medium-sized enterprises (SMEs), or are affiliated with a parent university with excellent research.
Moreover, by comparing different types of public support, this study finds that only financial support
or the provision of equipment, facilities, and/or land can increase academic startups’ orientation
toward international business development.

The remainder of this paper is organized as follows. The next section outlines and surveys existing
research related to this topic. Section 3 explains the dataset and framework for the empirical analysis.
Section 4 shows and discusses the empirical results. The final section concludes this paper.

2. Existing Research and Hypotheses

Since the 1990s, many studies have been conducted on the globalization of startups in the fields
of international business administration and research into venture firms. Oviatt and McDougall [13]
introduced the concept of “International New Ventures”, which are characterized as organizations
that are international from inception and that raise capital, and manufacture and sell products, across
several countries to gain competitiveness. Moreover, they indicated the conditions necessary to create
a globally oriented venture. They stated that a high level of knowledge intensity is necessary to gain
an advantage when conducting business internationally, and having unique managerial resources is
important for continuing business operations abroad. In addition, to explain the globalization of new
ventures, Jones and Coviello [8] examined the possibility of applying existing management theories to
international business expansion. They considered the modern business environment that encourages
internationalization and conceptualized the internationalization venture process.

In addition to these studies, research has been conducted to specifically identify the factors that
shape startups’ orientation toward overseas business expansion. First, according to some empirical
and case studies, managers of internationalized ventures have abundant manufacturing and overseas
experience and place high value on product differentiation and innovation compared with ventures that
operate only in domestic markets [12]. Furthermore, investors who provide venture capital have been
found to have a significant impact on whether or not the venture expands overseas [11,14]. For instance,
international venture capital firms can provide access to foreign customers and opportunities of initial
public offerings abroad [15]. A study on 623 startups from Bulgaria found that having a vast domestic
human network significantly strengthened the orientation of newly established ventures to expand
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their business operations overseas. However, the older the venture, the less likely it was impacted by
this factor. This study also found that large ventures were more likely to expand overseas than small
ventures, and the orientation toward international development differed across industries [16].

Meanwhile, in the academic world, a growing number of researchers are engaging in
entrepreneurial activities and many academic institutions develop initiatives for commercialization of
university technologies [17,18]. Increasing attention to the phenomenon has led to research specifically
designed to study academic entrepreneurship [19]. Academic entrepreneurship and commercialization
of university knowledge contain a variety of activities such as patenting or licensing advanced
technologies, engaging in consultancy, conducting collaborative or contract research, and founding
startup companies.

Among the academic entrepreneurial activities, establishment of startups is the riskiest and
most binding type of entrepreneurship [20]. Despite the demanding nature of the activity, however,
a considerable number of university researchers have been involved in founding academic startups in
recent years. For instance, according to a study on academic entrepreneurship in Sweden and Ireland,
12% of Swedish academics, and 19% of Irish academics have engaged in spinoff activities [21].

Shane [4] conducted a comprehensive analysis of ventures derived from universities and research
institutions. He found that the commercialization of academic research through startups allows for the
versatile use of university-based research, that academic ventures are optimal for commercializing
technological inventions still in their initial stages1, and that commercialization of university research
is most successful in industries with a large number of existing companies that effectively protect
technological know-how through patents. Moreover, his study found that, to perform well, academic
startups need to successfully adapt their university-derived technology to the demands of the market,
have adequate fund raising capabilities, and be supported by parent universities.

Researchers explored the differences in firm characteristics and performance between academic
and non-academic startups. For instance, a study of spinoffs from universities and firms in
knowledge-intensive industries in Sweden during 1994–2002 demonstrated that corporate spinoffs
on average show higher performance than university spinoffs in terms of survival and growth,
whereas spinoffs that originated from universities benefit more from the industry experience of
the founding members [23]. Another study examined top management teams of high-technology
ventures in the United States and found that university-based startups organized more homogenous
top management teams than independent startups and performed poorly with regard to net cash flow
and revenue growth [24]. Furthermore, research using a sample of Italian high-tech startups focused
on strategic differences between academic and non-academic startups and revealed that academic
startups more strongly emphasize strategies to enhance scientific and technological competencies,
whereas non-academic startups place greater importance on commercial aspects [25].

Existing studies addressed the factors related to the international business expansion of academic
startups. On the basis of the case studies, Styles and Genua [26] used the framework introduced
by Jones and Coviello [8] to compare two ventures with international business operations with
another two ventures with only domestic operations. They found that networks of ventures’
technological researchers are a factor that facilitates the international business expansion of academic
startups. Bolzani et al. [27] compared internationalized and non-internationalized academic spinoffs
to investigate differences in internationalization patterns and firm characteristics between two groups,
drawing on an Italian survey data. They found that internationalized spinoffs have a significantly
larger amount of invested equity and sales revenues and a larger number of employees than their
non-internationalized counterparts. However, little quantitative analysis has been done to explore

1 Bonaccorsi et al. [22] found a positive effect of scientific specialization of universities on the number of new firms created
in a region, suggesting that academic knowledge can be a source of innovative opportunity for startups rather than
incumbent firms.
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the factors influencing the international business expansion of academic startups2. Our study aims at
adding a contribution to the research field in this respect.

The first possible determinant of the orientation toward the international development of business
operations is a venture’s technological capabilities. Previous research found that, in general, innovative
companies have an easier time exporting goods than companies that do not innovate [29]. Moreover,
to expand business operations overseas, having advantages over firms that already operate in the target
markets is necessary [30,31]. An essential element for smaller ventures to gain such advantages over
local firms is to develop strong technological capabilities. In addition, companies built on high-quality
technology protected by patents are more likely to exchange technological skill and know-how with
international organizations [32]. Furthermore, in industries that value technology, companies with
significant financial investments in research and development can more easily exchange technological
knowledge with international partners and organizations compared with companies that do not
invest in research and development [33]. These arguments enable us to conclude that ventures with
a competitive advantage and high-quality technological skills that can be exchanged with other
organizations have an easier time expanding their business operations overseas, entering international
markets, and participating in technological exchanges with international companies and organizations.

Hypothesis 1. Academic startups with strong technological capabilities have a stronger orientation toward
international expansion of business operations than those with low technological capabilities.

It can be challenging for newly established ventures to appropriately handle managerial and
administrative problems, especially with regard to maintaining financial stability. For this reason,
it is incredibly beneficial for newly established firms to receive public support from national or local
governments. In particular, during the initial stages after establishment, when private sector firms
are hesitant to invest, academic startups significantly benefit from public support [34]. Moreover,
public support is effective in encouraging financial investments from private firms [4]. Therefore,
receiving public support is a vote of confidence for a startup’s financial stability. With this endorsement,
the venture has the stability and strength necessary to handle the technological and market risk that
comes with expanding its business. We assume that these arguments apply to academic ventures and
present the following hypothesis.

Hypothesis 2. Academic startups that have received public support have a stronger orientation toward
international business expansion than those with no public support.

The regional characteristics of a firm’s location, especially those supportive to small firms’
international business, play a significant role in a startup’s orientation toward international business
expansion. For example, in regions with a large number of multinational firms, numerous companies
and organizations provide services that are necessary for international business expansion. Moreover,
in such regions, sophisticated transportation and infrastructure are available, making it easier for
employees to go on overseas business trips or have overseas customers visit the ventures. Previous
research found that academic startups located in large cities tend to have a wider international network
of technological skill and know-how [35]. In addition, a location that allows for access to specialized
knowledge and personnel plays an important role in managing technology-based firms [36,37].

Thus, the regional environment is assumed to be important for the internationalization of firms in
the region. An environment that is supportive of overseas expansion is especially crucial for small
firms, including academic startups, because large firms typically have their own global networks
and resources for internationalization. For these reasons, we expect that a regional environment that
supports small firms’ international activities may also encourage the overseas business expansion of
academic startups.

2 One of few exceptions is [28], which explored determinants of internationalization speed of university spinoffs in Portugal.
They identified as the determinants support from technology transfer offices, firm age of spinoffs, industry characteristics,
and involvement in R&D activities.
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Hypothesis 3. A regional environment that is supportive of small firms’ international businesses leads to
stronger orientation of academic startups toward globalizing business operations.

Characteristically, academic startups have relatively easy access to knowledge developed in
universities and frequent interaction with university faculties. Thus, specific traits of ventures’ affiliated
parent universities are expected to significantly affect academic startups and their orientation toward
overseas business operations. Generally, the reputation of affiliated parent universities plays a large
role in the economic activities of academic startups. For instance, academic startups affiliated with
renowned research institutions and universities are more likely to receive external funds from private
investors than are those affiliated with a less famous institution [4]. Similarly, ventures affiliated with
famous universities receive a high degree of recognition overseas, which is advantageous for expanding
their business operations internationally. Moreover, universities with high research standards are
highly involved in joint research with foreign institutions and have vast worldwide human networks.
Because many researchers working for academic startups are often also affiliated with their parent
universities, they are able to utilize these universities’ vast international human networks. In previous
case studies, it was found that vast international human networks of researchers working in academic
startups have a significant impact on ventures conducting business internationally [26]. By considering
these factors, it can be concluded that ventures originating from universities with high research
standards are strongly oriented toward expanding their businesses overseas. Thus, we present the last
hypothesis, which is unique to academic startups.

Hypothesis 4. Academic startups that are affiliated with parent universities with high research standards have
a stronger orientation toward international business expansion than those affiliated with universities with low
research standards.

3. Empirical Method and Sample

3.1. Model and Data

To test the hypotheses presented in the previous section, we conduct econometric analysis using
unique survey data on academic startups established in Japan to identify the determinants of academic
startups’ orientation toward expanding their businesses internationally. Specifically, varying levels of
academic startups’ ambition to globalize are divided into four categories and analyzed to investigate
the dependency on specific characteristics of the academic venture, the regional environment, and the
affiliated parent university. The ordered logit model is used for the empirical analysis because the
dependent variable is ordinal.

The following data are utilized for the empirical analysis. First, we obtained information on
individual academic startups from the “Academic Startups Survey 2011”, implemented in 2011 by the
National Institute of Science and Technology Policy (NISTEP) of the Ministry of Education, Culture,
Sport, Science and Technology [5]. This unique survey was developed by a national research institute
for academic startups in Japan. Questionnaires were mailed to 1689 companies in operation in March
of 2010 and whose location was known; of these, 535 companies responded.

The data obtained from a questionnaire survey can suffer from a possible bias caused by
self-selection behavior of the respondents [38,39]. Since, for instance, successful firms may be more
likely to respond to the survey; we need to carefully examine whether the responding firms can be
regarded as appropriate representatives of the population [40]. To examine the representativeness
of the responding firms and a possible sample selection bias caused by the responding behavior,
we attempted comparisons between the responding firms and the groups of companies that could be
reasonably assumed as a population of academic startups in Japan3.

3 It would be better to make a direct comparison between the responding and non-responding firms targeted in the same
survey. However, the information on the non-responding firms is not available to the authors. Thus, we adopted the
second-best method using the public information.
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We investigated the basic traits of the responding firms such as the year of the establishment
and the affiliated parent university. “Academic Startups Survey 2011” provides simple comparison
between the responding firms and more than two thousand academic startups whose brief information
was collected in the survey research conducted by NISTEP in July-August of 2009 [41]. The latter group
apparently covers most of the existing academic startups in Japan. Concerning the establishment
year, 2%, 7%, 43%, and 48% of the responding firms were established in the period of before 1995,
1995–1999, 2000–2004, and 2005–2009, respectively. For the ‘population’ startups, the corresponding
percentages are 2%, 10%, 49%, and 39% for the period of before 1995, 1995–1999, 2000–2004, and
2005–2009, respectively. Although the share of the early-stage startups established during 2005–2009
is somewhat larger for the responding firm, we do not observe a remarkable difference between
two groups. Similarly, 61%, 22%, and 7% of the responding firms are affiliated with national, private,
and public universities, respectively. These percentages are 60%, 26%, and 6% for the ‘population’
startups. This again supports the fair representativeness of the responding startups.

Moreover, we compared the respondents’ company sizes with those of the sample firms in Teikoku
Databank [42] which had been selected on the basis of non-survey method. In the “Academic Startups
Survey 2011”, 49% of these companies hire five or fewer employees, 26% hire six to 10 employees,
and 25% hire 11 or more employees. These numbers are comparable to those presented in Teikoku
Databank [42] (57% with five or fewer employees, 18% with six to 10 employees, and 25% with 11 or
more employees). Therefore, we do not observe a serious selection bias in the sample at least with
regard to basic firm characteristics, and the responding firms in the “Academic Startups Survey 2011”
would be reasonable representatives of the population.

Second, we collected data on the regional environment of academic startups from the “2012 White
Paper on Small and Medium Enterprises in Japan” [43], (p. 269, Endnote 2-2-2). Third, we extracted
information regarding affiliated parent universities from the “Benchmarking Research & Development
Capacity of Japanese Universities 2011” [44], implemented by NISTEP4. Again, this survey is unique
for all universities in Japan. Most variables, including the dependent variable, were derived from the
“Academic Startups Survey”, whereas two independent variables were constructed using data from
other sources. The data from both NISTEP surveys were matched at the firm level, and the “Academic
Startups Survey” data and the White Paper data were matched at the regional (prefecture) level.

In the “Academic Startups Survey 2011”, academic startups were asked whether they intended to
develop or had already expanded their businesses overseas. The responses of “had already developed
its business overseas”, “planning to pursue international expansion within three years”, “would
someday like to expand its business internationally”, and “have never considered overseas business
development” accounted for 20%, 24%, 37%, and 19%, respectively. Moreover, ventures that answered
that they had already developed their business operations overseas or were planning to do so in
the future were also asked about their concrete objectives and aims (multiple responses allowed) for
international expansion as a follow-up question. Of the respondents, 84% aimed at market and sales
expansion, 23% at research and development, 17% at gaining new technological skills and know-how,
9% at clinical studies, and 4% at others. These results show that academic startups’ two main objectives
for international expansion are market and sales expansion and research and development activities
(including acquisition of new technology and implementation of clinical studies).

3.2. Variables and Sample

The dependent variable is a categorical variable on the orientation of an academic startup to
expand its business operations abroad. To obtain this variable, we used information from questions on
international expansion in the “Academic Startups Survey 2011”. More specifically, academic startups

4 Although the second and third data sources were published after the “Academic Startups Survey”, these surveys were
conducted in the same year or just before that.



Adm. Sci. 2017, 7, 1 7 of 20

were asked whether they intended to develop or had already expanded their businesses overseas.
The highest score of 4 was given to the response that they had already developed their business
overseas, a score of 3 was given to the response that they were planning to pursue international
expansion within a year or intended to develop their businesses overseas during the subsequent two to
three years, a score of 2 was given to the response that they would someday expand their businesses
internationally, and a score of 1 was given to the response that they have never considered overseas
business development. It is noteworthy that only the score of 4 indicated actual internationalization,
whereas the other (lower) scores revealed levels of their intention.

The explanatory variables are constructed as follows. First, to examine the technological
capabilities of academic startups (Hypothesis 1), a dummy variable, technological capability of startups,
was created using information from the “Academic Startups Survey 2011”. This variable takes the value
of 1 if the venture applied for a patent in the past, and 0 otherwise. Second, to test Hypothesis 2, we use
a dummy variable, public support, which takes the value of 1 if the venture received public support
from national and local governments, universities, and other public organizations, and 0 otherwise.

Various indicators can be used to test Hypothesis 3 regarding the regional environment that is
favorable for SMEs’ international businesses. In this study, we use as a proxy the ratio of exporting
SMEs in the manufacturing sector in the same prefecture (ratio of exporting SMEs in region) because an
environment that is supportive of SMEs’ international business would facilitate their exports and lead
to higher ratios of exporting SMEs in the region5.

Regarding the research standards of affiliated parent universities (Hypothesis 4), we use scientific
publication data. In the “Academic Startups Survey 2011”, ventures were asked to identify the
universities with which they had the strongest relationship. The universities identified as such are
regarded as the ventures’ affiliated parent universities. To identify each parent university’s research
standards, we use data from Saka and Kuwahara [44]. We measure the research standard of each parent
university using the average ratio of highly cited publications to the total number of publications in
the natural sciences between 1997 and 20116. Given this information, we construct a dummy variable,
research standard of parent university, that takes the value 1 if this ratio is higher than the 75 percentile of
all parent universities of the sample firms, and 0 otherwise.

As controls, the following variables are included. First, firm size, which is thought to have a strong
effect on international expansion, is measured by the number of employees, including both full time
and part time, and executive directors (as of 2011). Next, we control for firm age, which represents the
development stages of the ventures and is measured as the number of operating years. Furthermore,
we include a dummy variable for the venture’s past profitability (reported profitability). Drawing on the
“Academic Startups Survey 2011”, this variable takes the value of 1 if the venture reported positive
profit at least once in the past financial reports, and 0 otherwise.

Previous studies demonstrated that internationalization strategies of academic spinoffs can
be affected by the characteristics of the management teams [46]. Thus, we control not only for firm
characteristics but also for a top manager’s characteristics by including two groups of dummy variables.
We first constructed dummy variables, CEO age, to capture ages of CEOs of the sample firms (30s or
younger, 40s, 50s, and 60s or older). We also created dummy variables representing CEOs’ previous
job types (academia, industry, and others). Lastly, to account for the variation across industries, six
industry dummy variables are included: (1) manufacturers of pharmaceuticals and other medical
products; (2) other manufacturing; (3) telecommunications; (4) services related to the manufacturing
of pharmaceuticals and other medical services; (5) other services; and (6) other industries (including

5 The percentage of exporting companies is obtained from information originally collected for the “Census of Manufactures
2009” [45].

6 The average ratio of highly cited publications is calculated using information on the share of top 10% highly cited papers of
the total publications of each university listed in [44].
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wholesale and retail, welfare services, and agriculture, forestry, and fishery). All control variables
mentioned were constructed using data from the “Academic Startups Survey 2011”.

Construction of variables using data from a questionnaire survey possibly causes a common
method bias [47]. One of the typical common method biases is a bias caused by social desirability,
a respondent’s tendency to respond considering social acceptability rather than expressing his or her
true opinion. This causes a serious problem in a regression analysis when both of the dependent
and explanatory variables contain the bias, which generates spurious correlations between them and
hides the true relationship. Our study entails a potential risk of the social desirability bias since
the question item on the orientation toward internationalization in the survey requires a partially
subjective judgement and the responding firms could have reasonable motivations to express the
higher orientation toward the future internationalization of their business. This might affect the
level of the scores used as the dependent variable in this study. On the other hand, however, all the
explanatory and control variables obtained from the survey were constructed on the basis of the
firms’ responses related to the objective facts such as experience of patent applications, records of
receiving public support, and the year of the company establishment, and it would be reasonable to
assume that information provided by respondents is not affected by the social desirability. Moreover,
the explanatory variables for Hypotheses 3 and 4 are constructed with regional data and scientific
publication data, respectively, and thus not affected by the respondents’ subjective consideration.
Therefore, the influence of the common method bias on our analysis would be limited.

The database including all of these variables was constructed by matching data from the
“Academic Startups Survey 2011” using information on the prefectures and parent universities,
resulting in a sample of 448 academic startups7. Descriptive statistics and a correlation matrix of
the variables are shown in Tables 1 and 2. There are no extraordinarily high correlation coefficients
between any of the explanatory variables except for dummy variables indicating categories; the highest
value is found between technological capability and firm age (0.27).

Table 1. Sample statistics.

Mean Std.Dev. Min. Max.

1 Orientation toward International Business Expansion (DV) 2.43 1.00 1 4
2 Technological Capability 0.61 0.49 0 1
3 Public Support 0.70 0.46 0 1
4 Ratio of Exporting SMEs in Region 3.07 1.09 0.7 4.6
5 Research Standard of Parent University 0.51 0.50 0 1
6 Firm Size 9.76 13.28 1 117
7 Firm Age 6.99 4.11 1 37
8 Reported Profitability 0.68 0.47 0 1
9 CEO Academia 0.36 0.48 0 1
10 CEO Industry 0.44 0.50 0 1
11 CEO Others 0.20 0.40 0 1
12 CEO Age 30s or younger 0.24 0.43 0 1
13 CEO Age 40s 0.19 0.40 0 1
14 CEO Age 50s 0.23 0.42 0 1
15 CEO Age 60s or older 0.34 0.47 0 1
16 Manufacturers of pharmaceuticals and other medical products 0.11 0.32 0 1
17 Other manufacturing 0.33 0.47 0 1
18 Telecommunications 0.19 0.39 0 1
19 Services related to manufacturing of pharmaceuticals and other medical services 0.10 0.29 0 1
20 Other services 0.21 0.40 0 1
21 Other industries 0.07 0.26 0 1

Number of Observations = 448.

7 Because successful firms may be more likely to respond to the survey, as mentioned above, we need to pay attention
to possible selection bias in the characteristics of the sample firms. Although a more preferable alternative is the use of
a two-stage method such as the Heckman model (for example, [48]), we could not adopt it due to the lack of data on the
non-responding startups in the survey.
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Table 2. Correlation matrix.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

1 Orientation toward International
Business Expansion (DV) 1

2 Technological Capability 0.2171 * 1
3 Public Support 0.1161 * 0.2440 * 1
4 Ratio of Exporting SMEs in Region 0.2099 * 0.0824 −0.0897 1

5 Research Standard of
Parent University 0.1616 * 0.1401 * 0.0572 0.0964 * 1

6 Firm Size 0.1759 * 0.1075 * 0.0412 0.0939 * 0.0604 1
7 Firm Age 0.1003 * 0.2692 * 0.1459 * 0.0604 −0.0043 0.1936 * 1
8 Reported Profitability −0.0717 −0.0129 0.0276 0.003 −0.0587 0.0655 0.2046 * 1
9 CEO Academia −0.1093 * −0.0844 −0.0441 −0.1458 * −0.1693 * −0.1214 * −0.1288 * 0.0027 1

10 CEO Industry 0.1178 * 0.1741 * 0.0942 * 0.1360 * 0.1754 * 0.1446 * 0.1000 * −0.0288 −0.6597 * 1
11 CEO Others −0.0154 −0.1144 * −0.0637 0.0055 −0.0151 −0.0341 0.0297 0.0321 −0.3749 * −0.4494 * 1
12 CEO Age 30s or younger −0.0057 −0.1869 * 0.003 0.0196 −0.0665 0.0076 −0.0287 0.0844 −0.2434 * −0.2364 * 0.5810 * 1
13 CEO Age 40s 0.0671 0.0247 −0.1025 * −0.0593 0.0982 * −0.0221 −0.0085 0.0769 −0.1130 * 0.2276 * −0.1465 * −0.2739 * 1
14 CEO Age 50s 0.0535 0.0467 0.0682 −0.0288 0.0207 0.0789 0.1001 * −0.0086 0.0459 0.0911 −0.1669 * −0.3032 * −0.2790 * 1
15 CEO Age 60s or older −0.1002 * 0.1036 * 0.0231 0.0589 −0.0429 −0.0593 −0.0573 −0.1324 * 0.2719 * −0.0647 −0.2433 * −0.3858 * −0.3550 * −0.3929 * 1

16 Manufacturers of pharmaceuticals
and other medical products 0.1588 * 0.1722 * 0.0785 0.0983 * 0.1065 * 0.0263 0.0145 −0.1177 * −0.0209 0.1247 * −0.1290 * −0.1129 * −0.0421 0.0763 0.0678 1

17 Other manufacturing 0.043 0.2981 * 0.1092 * −0.0557 0.0721 −0.0226 0.0192 −0.0588 −0.0511 0.1060 * −0.07 −0.2090 * 0.0252 0.0856 0.0878 −0.2506 * 1
18 Telecommunications −0.0188 −0.1653 * −0.048 0.0219 −0.0709 0.0363 0.0215 0.1411 * 0.0055 −0.1117 * 0.1313 * 0.2813 * −0.0321 −0.0431 −0.1848 * −0.1703 * −0.3365 * 1

19
Services related to manufacturing
of pharmaceuticals and other
medical services

−0.0496 −0.0343 −0.1044 * −0.0538 0.0643 −0.0241 −0.0878 −0.0871 0.0737 −0.0298 −0.0509 −0.0685 −0.0122 0.0325 0.0421 −0.1141 * −0.2254 * −0.1532 * 1

20 Other services −0.1061 * −0.2357 * 0.0058 0.0328 −0.0689 −0.0075 −0.0072 0.1021 * 0.0408 −0.0704 0.0384 0.0695 0.0547 −0.1036 * −0.0152 −0.1800 * −0.3556 * −0.2417 * −0.1619 * 1
21 Other industries −0.023 −0.0978 * −0.1131 * −0.0419 −0.1185 * −0.0067 0.0246 −0.0223 −0.0358 −0.0336 0.0841 0.0631 −0.0175 −0.059 0.0117 −0.1004 * −0.1983 * −0.1348 * −0.0903 −0.1424 * 1

Notes: Number of Observations = 448; * denotes significance levels of 5%.
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We provide additional information on the sample firms. The average number of employees of the
sample firms is 9.76, the lowest is 1, and the highest is 117. Average firm age is 6.99 years. Affiliated
parent universities are national universities for 300 ventures (67.0%), prefectural and other public
universities for 38 ventures (8.5%), and private universities for 110 ventures (24.6%). Clearly, national
universities are affiliated with a large majority of academic startups.

Figure 1 provides the visual representation of the distribution of ventures in the sample by
prefecture. The largest number of ventures is found in Tokyo, with 98 companies or 21.9% of the entire
sample. Tokyo is followed by Osaka (42 firms) and Kanagawa (29 firms), indicating that many academic
startups are located in large cities. Concerning the distribution of ventures in the sample by industry,
the largest number of ventures is classified as being in “other manufacturing” industries, at 148 firms
(33.0%), followed by “other services” (92 firms, 20.5%) and “telecommunications” (83 firms, 18.5%)8.
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4. Empirical Results

Table 3 shows the results of the ordered logit estimation on the determinants of academic startups’
orientation to expand their businesses internationally in six different specifications. Model 1 excludes
and Model 6 includes all key variables that are directly related to our hypotheses, whereas Models 2 to 5
include each of the four key variables.

The coefficients of the variable technological capability are positive and statistically significant in
Models 2 and 6. These results suggest that academic startups with strong technological skills are
strongly oriented toward expanding their businesses internationally. The coefficients of the variable
public support are also positive and statistically significant in Models 3 and 6. Therefore, it can be
concluded that academic startups that received public support are more oriented toward international
business expansion than those that did not.

8 Detailed information on the geographic and industry distribution of ventures in the sample is available in the
online appendix.
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Table 3. Determinants of orientation toward international business expansion (ordered logit model).

Dependent Variable: Orientation toward
International Business Expansion Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Technological Capability (Hypothesis 1) 0.7767 *** 0.6207 ***
(0.2094) (0.2128)

Public Support (Hypothesis 2) 0.4116 ** 0.4612 **
(0.2010) (0.2076)

Ratio of Exporting SMEs in Region
(Hypothesis 3) 0.3501 *** 0.3539 ***

(0.0838) (0.0858)
Research Standard of Parent University
(Hypothesis 4) 0.4285 ** 0.3040 *

(0.1804) (0.1830)
Firm Size 0.0220 *** 0.0209 *** 0.0210 *** 0.0205 *** 0.0208 *** 0.0180 **

(0.0070) (0.0071) (0.0070) (0.0070) (0.0070) (0.0071)
Firm Age 0.0313 0.0114 0.0268 0.0294 0.0327 0.0090

(0.0221) (0.0229) (0.0224) (0.0223) (0.0220) (0.0231)
Reported Profitability −0.2635 −0.2835 −0.2807 −0.2655 −0.2573 −0.2959
[CEO Previous Job Dummy
(RG: CEO Academia)] (0.1953) (0.1959) (0.1953) (0.1960) (0.1956) (0.1971)

CEO Industry 0.2066 0.1319 0.1873 0.0640 0.1285 −0.0781
(0.2045) (0.2058) (0.2046) (0.2077) (0.2072) (0.2115)

CEO Others 0.0966 0.0764 0.1330 −0.0352 0.0284 −0.0614
[CEO Age Dummy
(RG: CEO Age 60s or older)] (0.2915) (0.2926) (0.2921) (0.2939) (0.2936) (0.2969)

CEO Age 30s or younger 0.4017 0.4836 0.3704 0.4926 * 0.4212 0.5446 *
(0.2947) (0.2968) (0.2946) (0.2962) (0.2959) (0.2989)

CEO Age 40s 0.5546 ** 0.5935 ** 0.6049 ** 0.6915 *** 0.5234 ** 0.7568 ***
(0.2610) (0.2609) (0.2623) (0.2639) (0.2619) (0.2661)

CEO Age 50s 0.2486 0.3465 0.2392 0.3533 0.2404 0.4142 *
[Industry Dummy (RG: Other industries)] (0.2329) (0.2360) (0.2332) (0.2353) (0.2328) (0.2382)
Manufacturers of pharmaceuticals and other
medical products 1.0947 ** 0.8541 * 0.9749 ** 0.9634 ** 0.9738 ** 0.5353

(0.4302) (0.4369) (0.4337) (0.4361) (0.4316) (0.4478)
Other manufacturing 0.4063 0.1407 0.2697 0.3809 0.3186 −0.0620

(0.3690) (0.3752) (0.3743) (0.3733) (0.3683) (0.3843)
Telecommunications 0.0365 0.0590 −0.0353 −0.0840 −0.0310 −0.2183

(0.3910) (0.3909) (0.3925) (0.3952) (0.3908) (0.3991)
Services related to manufacturing of
pharmaceuticals and other medical services 0.0327 −0.0514 −0.0078 −0.0179 −0.0961 −0.2509

(0.4360) (0.4351) (0.4355) (0.4403) (0.4380) (0.4440)
Other services −0.1326 −0.0773 −0.2496 −0.2395 −0.1759 −0.3816

(0.3878) (0.3872) (0.3918) (0.3916) (0.3865) (0.3975)
Number of Observations 448 448 448 448 448 448
Log Likelihood −581.6651 −574.6975 −579.5593 −572.7683 −578.8325 −562.7573

Notes: Standard errors in parentheses. ***, **, and * indicate significance levels of 1%, 5%, and 10%, respectively.

Furthermore, the coefficients of the variable ratio of exporting SMEs in region are positive and
statistically significant in Models 4 and 6. These results suggest that academic startups in a regional
environment favorable for SMEs’ exports are more strongly oriented toward international business
expansion than those in a less favorable environment. Finally, the coefficients of the variable research
standard of parent university are positive and statistically significant in Models 5 and 6. These results
suggest that higher research standards of parent universities result in stronger orientation of affiliated
academic startups to expand internationally.

The results of the control variables indicate that firm size significantly impacts a venture’s
orientation toward international business expansion, whereas firm age, CEO previous job, and industry
dummies had no significant effects. Dummy variables of CEO age show positive and significant effects
on the internationalization orientation.

These results support all hypotheses. Academic startups have a strong orientation toward
international business expansion when they have strong technological capabilities, received public
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support, are located in regions with high shares of exporting SMEs, and are affiliated with parent
universities with high research standards9.

Furthermore, to measure the economic impact of the explanatory variables on the ventures’
international orientation, we calculated the marginal effects of these variables. For instance,
the marginal effect of each variable on the probability to have already expanded the business
internationally is as follows: technological capability 0.08; public support 0.06; ratio of exporting SMEs in
the region 0.05; and research standard of parent university 0.04. For example, according to these results,
academic startups with strong technological capabilities are 8% more likely to have conducted business
operations internationally than those with low technological capabilities.

As a supplementary analysis regarding Hypothesis 2, we examine whether different types of
public support have different effects on the orientation of academic startups toward overseas business
expansion. In the “Academic Startups Survey 2011”, the ventures that received public support were
asked further to identify the type of support they received. More specifically, they were asked whether
they received financial support or technological advice, used equipment, facilities, and/or land of
public organizations, or obtained other types of support (multiple responses allowed). Using this
information, we investigate the type of public support that yielded the strongest effect on academic
startups’ orientation to expand their businesses internationally.

In the analysis, the dummy variable public support is replaced with the dummy variables for each
type of public support received: Financial support, Advice, Use of equipment, facilities, and/or land, and
Other support10.

The results of this analysis, which are presented in Table 4, show that only financial support and
the use of equipment, facilities, and/or land have positive and significant effects on the orientation of
academic startups to expand abroad. Other types of public support do not have a significant impact
on the ventures’ orientations. Hence, it can be concluded that public support affects academic startups’
international orientation only if it is provided in a monetary or physical form.

Table 4. Determinants of orientation toward international business expansion: types of public support.

Dependent Variable: Orientation toward International Business Expansion

Technological Capability 0.5869 ***
(0.2156)

Public Support: Financial Support 0.3810 *
(0.1999)

Public Support: Advice 0.0392
(0.1986)

Public Support: Use of Equipment, Facilities, and/or Land 0.4755 **
(0.2199)

Public Support: Other Support 0.6221
(1.2407)

Ratio of Exporting SMEs in Region 0.3603 ***
(0.0870)

Research Standard of Parent University 0.3836 **
(0.1855)

Firm Size 0.0158 **
(0.0071)

Firm Age 0.0146
(0.0241)

9 Since the inclusion of startups that have already developed their business oversees in the past might cause a reverse causality
problem, we conducted an analysis with these startups excluded as a robustness check. The results remain consistent with
the main results.

10 Because five firms did not answer this question, the sample size is limited to 443 for this analysis.
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Table 4. Cont.

Dependent Variable: Orientation toward International Business Expansion

Reported Profitability −0.2634
[CEO Previous Job Dummy (RG: CEO Academia)] (0.1987)
CEO Industry −0.1218

(0.2146)
CEO Others −0.1555
[CEO Age Dummy (RG: CEO Age 60s or older)] (0.3020)
CEO Age 30s or younger 0.6100 **

(0.3031)
CEO Age 40s 0.8015 ***

(0.2693)
CEO Age 50s 0.4790 **
[Industry Dummy (RG: Other industries)] (0.2405)
Manufacturers of pharmaceuticals and other medical products 0.5117

(0.4499)
Other manufacturing −0.0668

(0.3825)
Telecommunications −0.2147

(0.3997)
Services related to manufacturing of pharmaceuticals and other medical services −0.2646

(0.4434)
Other services −0.3514

(0.3965)
Number of Observations 443
Log Likelihood −552.8740

Notes: Standard errors in parentheses; ***, **, and * indicate significance levels of 1%, 5%, and 10%, respectively.

Our sample includes different types of academic ventures. Moreover, the effects of the investigated
factors are expected to differ across these types. To explore these differences, we conducted sub-sample
analyses that compare the different types.

First, we examined how differently the key factors influence academic startups’ orientation
toward foreign expansion according to the type of parent universities. As shown in Section 3, 67% of
the sample firms have a national university as its parent university, whereas 33% are affiliated with
other types of universities (that is, public universities established by regional governments or private
universities). In Japan, national universities tend to play leading roles especially in research activities.
For instance, all of the Nobel laureates in natural sciences who are from Japan graduated from national
universities. Therefore, considering the heterogeneity in Japanese universities, we compared the
sub-samples of those affiliated with national universities and those affiliated with others.

The results are reported in Table 5. Technological capability has a positive and significant impact
on the orientation toward the foreign expansion of ventures affiliated with national universities, but
not on that of startups affiliated with other types of universities. We conducted the statistical test to
examine the significance of the difference in the coefficient between two sub-samples (for example,
see [49]) and the result indicates that the coefficients are significantly different at the 10 percent
level. In contrast, the effect of public support is significant only for ventures from private and public
(non-national) universities. The ratio of exporting SMEs in the regions has a positive and significant
effect in both sub-samples. The result of an F-test to examine the equality of the overall coefficients
shows a significant difference between two subsamples at the 5 percent level. These results imply
that ventures from national universities tend to seek overseas expansion on the basis of their excellent
technologies, whereas ventures from private and public universities can improve opportunities for
foreign expansion through public support.
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Table 5. Determinants of orientation toward international business expansion: comparison between
national and other universities.

Dependent Variable: Orientation toward
International Business Expansion

Ventures Affiliated with
National Universities

Ventures Affiliated with
Other Universities

Technological Capability 0.9338 *** 0.1419
(0.2728) (0.3576)

Public Support 0.3008 0.9783 ***
(0.2673) (0.3501)

Ratio of Exporting SMEs in Region 0.3091 *** 0.3818 **
(0.1089) (0.1609)

Research Standard of Parent University 0.4040 −0.0715
(0.2464) (0.3912)

Firm Size 0.0182 ** 0.0176
(0.0091) (0.0114)

Firm Age 0.0260 −0.0511
(0.0295) (0.0399)

Reported Profitability −0.2394 −0.6386 *
[CEO Previous Job Dummy (RG: CEO Academia)] (0.2460) (0.3562)
CEO Industry 0.2453 −0.8619 **

(0.2656) (0.3808)
CEO Others −0.0148 −0.2793
[CEO Age Dummy (RG: CEO Age 60s or older)] (0.3702) (0.5388)
CEO Age 30s or younger 0.8274 ** 0.0756

(0.3673) (0.5663)
CEO Age 40s 0.7199 ** 0.7720

(0.3353) (0.4742)
CEO Age 50s 0.5720 * 0.0663
[Industry Dummy (RG: Other industries)] (0.3056) (0.4282)
Manufacturers of pharmaceuticals and other
medical products 0.5796 0.2904

(0.5867) (0.7828)
Other manufacturing 0.3197 −0.9905

(0.5200) (0.6149)
Telecommunications 0.1095 −0.7339

(0.5375) (0.6478)
Services related to manufacturing of
pharmaceuticals and other medical services 0.1074 −1.2395 *

(0.5970) (0.7347)
Other services −0.2198 −0.8978

(0.5520) (0.6060)
Number of Observations 300 148
Log Likelihood −370.2379 −179.2411

Notes: Standard errors in parentheses; ***, **, and * indicate significance levels of 1%, 5%, and 10%, respectively.

Second, we compared early startups with more “matured” ventures because international
orientation in an early stage may have different factors from that in a later stage. We divided the sample
into two groups of early-stage ventures (with less than six years of operation) and more matured ones
(with six years or more), where the median firm age of the sample is six years. The results in Table 6
show that the effect of public support is positive and significant only for early-stage ventures. These
results suggest the possibility that early-stage ventures’ orientation toward international expansion is
more likely to be affected by public support. This support may enable them to gain a stable business
foundation for aiming to expand overseas. However, we do not observe a statistically significant
difference in the coefficients between two groups and thus the outcome need to be carefully interpreted.
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Table 6. Determinants of orientation toward international business expansion: comparison between
early-stage and more matured ventures.

Dependent Variable: Orientation toward International
Business Expansion Early-Sage Ventures More Matured Ventures

Technological Capability 0.5706 * 0.8202 ***
(0.3433) (0.2953)

Public Support 0.6247 ** 0.3901
(0.3185) (0.2887)

Ratio of Exporting SMEs in Region 0.2801 ** 0.3975 ***
(0.1313) (0.1178)

Research Standard of Parent University 0.3707 0.3164
(0.3050) (0.2438)

Firm Size 0.0240 0.0191 **
(0.0170) (0.0082)

Firm Age −0.0814 0.0295
(0.1387) (0.0300)

Reported Profitability −0.3482 −0.1027
[CEO Previous Job Dummy (RG: CEO Academia)] (0.3075) (0.2817)
CEO Industry 0.3136 −0.2441

(0.3589) (0.2762)
CEO Others 0.1125 −0.0932
[CEO Age Dummy (RG: CEO Age 60s or older)] (0.4785) (0.3949)
CEO Age 30s or younger 0.3656 0.7297 *

(0.4468) (0.4155)
CEO Age 40s 1.1981 *** 0.5339

(0.4399) (0.3484)
CEO Age 50s 0.5885 0.2739
[Industry Dummy (RG: Other industries)] (0.3987) (0.3067)
Manufacturers of pharmaceuticals and other medical products 0.6860 0.5141

(0.7128) (0.6088)
Other manufacturing 0.0547 −0.1329

(0.6136) (0.5161)
Telecommunications 0.4054 −0.6257

(0.6306) (0.5349)
Services related to manufacturing of pharmaceuticals and
other medical services 0.5954 −0.6930

(0.6978) (0.5982)
Other services 0.2457 −0.7044

(0.6632) (0.5242)
Number of Observations 178 270
Log Likelihood −221.5947 −333.3900

Note: Standard errors in parentheses; ***, **, and * denote significance levels of 1%, 5%, and 10%, respectively.

Third, we investigated whether any of the key factors in our analysis has a complementary
or substitutive effect on another factor. For this purpose, we conduct an additional analysis to
examine the interplay between the variables included in the regression. Specifically, we focused on the
relationship between a firm’s technological orientation and regional characteristics. A substituting
effect is expected between these factors because technologically advanced ventures may be able to
overcome difficulties in the international expansion given a disadvantageous location. Technological
capability could weaken the effect of regional characteristics on internationalization orientation.
To reveal the relationship, we added in our main model the interaction term between the technological
orientation and the ratio of exporting SMEs in regions. The result is shown in Table 7. The interaction
term has a negative and significant coefficient, suggesting a negative moderating effect of a venture’s
technological capability. Therefore, firms’ technological capability could weaken the effect of regional
characteristics on the orientation toward foreign expansion.
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Table 7. Determinants of orientation toward international business expansion: analysis of
substituting effect.

Dependent Variable: Orientation toward International Business Expansion

Technological Capability * Ratio of Exporting SMEs in Region −0.3028 *
(0.1686)

Technological Capability 1.5389 ***
(0.5551)

Public Support 0.4987 **
(0.2092)

Ratio of Exporting SMEs in Region 0.5436 ***
(0.1367)

Research Standard of Parent University 0.3232 *
(0.1834)

Firm Size 0.0178 **
(0.0070)

Firm Age 0.0071
(0.0231)

Reported Profitability −0.2781
[CEO Previous Job Dummy (RG: CEO Academia)] (0.1971)
CEO Industry −0.0719

(0.2118)
CEO Others −0.0601
[CEO Age Dummy (RG: CEO Age 60s or older)] (0.2971)
CEO Age 30s or younger 0.5492 *

(0.2986)
CEO Age 40s 0.7516 ***

(0.2664)
CEO Age 50s 0.4453 *
[Industry Dummy (RG: Other industries)] (0.2395)
Manufacturers of pharmaceuticals and other medical products 0.5077

(0.4480)
Other manufacturing −0.1092

(0.3858)
Telecommunications −0.2591

(0.4003)
Services related to manufacturing of pharmaceuticals and other medical services −0.3030

(0.4464)
Other services −0.4224

(0.3990)

Number of Observations 448
Log Likelihood −561.1378

Notes: Standard errors in parentheses; ***, **, and * denote significance levels of 1%, 5%, and 10%, respectively.

5. Conclusions

This paper investigated the determinants of academic startups’ orientation to expand their
businesses internationally, including ventures’ technological capabilities, public support, the regional
environment, and the research standards of affiliated parent universities. We presented and tested four
hypotheses regarding these factors using an ordered logit model and based on unique survey data of
448 academic startups.

The empirical analysis provided the following results. First, academic startups with strong
technological capabilities and public support are strongly oriented toward expanding their business
operations abroad. Moreover, academic startups located in regions with a high ratio of exporting SMEs
have a strong orientation toward globalizing their businesses. Furthermore, academic startups affiliated
with parent universities with high research standards are more likely to expand their businesses
overseas than those affiliated with lower-ranked universities.
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In addition, regarding the effects of public support, we compared the impact of different types of
public support and found that only financial and physical support (for example, provision of equipment
for business operations) strengthened the orientation of academic startups to globalize their business.
Moreover, our sub-sample analyses revealed that the determinants of international orientation differ
according to academic startup types: technological capability enhances the orientation toward the
foreign expansion of more matured academic ventures, but not that of early-stage ventures. Public
support would strengthen the orientation toward foreign expansion of academic startups affiliated with
private universities and regional public universities, but not those affiliated with national universities.

One of the important suggestions from these findings is the role of public support provided
by external organizations in startups’ international expansions. Prior studies pointed out that
commercialization of academic knowledge or technology transfer to industry can be promoted by
appropriate initiatives or support mechanisms offered by parent universities [17] or national or regional
governments [15,50]. If these initiatives and measures facilitate the establishment of academic startups
and increase their orientation toward internationalization, our empirical results are consistent with the
findings of this strand of the literature, broadening the scope of the investigation of academic startups’
strategies into the domain of international expansion. In contrast, Meoli and Vismara [51] pointed
out that academic staff tend to set up a new academic startup as a reaction to a disadvantageous
environment when support from their university is inadequate. Although our analysis did not
cover this aspect, it would be quite possible that a similar mechanism works when startups make
decisions regarding internationalization. For instance, startups facing difficulties in conducting medical
examinations domestically because of strict regulations by or insufficient support from the government
might result in them seeking new opportunities in foreign countries with less strict rules.

A possible key concept that explains such complexity and leads to effective operationalization
of public support to academic startups is the level of centralization of policy initiatives to assist
the activities of university startups. Using survey data of 21 European countries, Munari et al. [52]
explored effective use of policy instruments for filling the lack of private funding sources in the
transition of early-stage university technologies, which is called gap-funding instruments, and found
a U-shaped relationship between the level of centralization of gap-funding instruments and the
country’s implementation of technology transfer practices. This outcome suggests that the highest
level of decentralization in the use of gap-funding instruments is associated with intermediate levels of
development of technology transfer practices, and that the optimal level of policy centralization could
be different across countries depending on the situation of each country. Meanwhile, our findings
from the subsample analysis of the startups affiliated with national universities and those affiliated
with other types of universities indicate that the effect of public support is different between these
groups. Considering the varying impacts of public support on the different types of universities,
a decentralized and flexible gap-funding policy would be more appropriate for enhancing the business
activities of the Japanese academic startups. This implication is consistent with the idea that the
application of rigid uniform rules to different types of institutions may impede the entrepreneurial
activities of those institutions [53].

A major contribution of the present study is that it provides the first empirical evidence on
the determinants of academic startups’ orientation toward foreign expansion, which has not been
explicitly addressed to date despite receiving increasing attention. Bolzani et al. [27] pointed out that
the internationalization of academic spinoffs is driven not only by observable traits of the management
teams but also by unobservable characteristics such as opportunity perception and motivation.
By focusing on an unobservable factor of venture management, namely startups’ orientation toward
internationalization, our study sheds light on the unexplored issue in the field.

However, limitations remain in the study. One of the main limitations is that the details of
each venture’s business expansion are unknown because such information was not asked in the
questionnaire. Therefore, the concrete activities that the ventures conducted or planned to conduct in
foreign countries, such as setting up a foreign office, finding new customers, exploring new exporting
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routes, cooperating in R&D, transferring technology, and licensing, are unclear. Another limitation is
the lack of information regarding the timeframe during which ventures first expanded their businesses
abroad. For a more detailed analysis of the relationship between the orientation toward foreign
expansion and the factors examined in the present research, it would be necessary to keep these
limitations in mind and interpret the results prudently.

A possible agenda for future research is the effect of the founder’s or top manager’s attributes on
international orientation. According to previous research, top managers’ occupational backgrounds
have a significant impact on firm management (for example, [4]). Information regarding the
occupational background (such as work experience in foreign countries or private companies) of
venture managers can be used to examine the effects on the orientation for academic startups to
expand their business operations internationally. Another promising agenda item is comparing the
propensities of academic startups from different countries toward foreign expansion. Our sample firms
in the present research consist solely of Japanese academic startups; thus, the conclusions could be
generalized only to a limited extent. For a deeper understanding of the foreign expansion of academic
startups, an international comparison considering the special circumstances of each country would
be helpful.

Acknowledgments: Survey data used for this study were made available to the authors by NISTEP. We appreciate
this support. Early versions of this paper were presented at the 2nd ACSB (Asian Council for Small Business)
Conference in Seoul, Korea, in October 2014 and at the DRUID 15 Conference in Rome, Italy, in June 2015.
The authors are grateful to the participants of these conferences and three anonymous reviewers of this journal for
valuable comments and suggestions. All remaining errors and omissions are of our own.

Author Contributions: Both authors contributed equally to the paper.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Djokovic, D.; Souitaris, V. Spinouts from academic institutions: A literature review with suggestions for
further research. J. Technol. Transf. 2008, 33, 225–247. [CrossRef]

2. Wong, P.K. (Ed.) Academic Entrepreneurship in Asia: The Role and Impact of Universities in National Innovation
Systems; Edward Elgar Publishing: Cheltenham, UK, 2011.

3. Wright, M.; Clarysse, B.; Mustar, P.; Lockett, A. (Eds.) Academic Entrepreneurship in Europe; Edward Elgar
Publishing: Cheltenham, UK, 2007.

4. Shane, S. Academic Entrepreneurship: University Spin-Offs and Wealth Creation; Edward Elgar: Northampton,
MA, USA, 2004.

5. Ogura, M.; Fujita, K. Academic Startups Survey 2011; NISTEP Research Material No. 205; National Institute of
Science and Technology Policy: Tokyo, Japan, 2012. (In Japanese)

6. Bolzani, D.; Fini, R.; Grimaldi, R. University spin-offs and their impact: Longitudinal evidence from Italy.
J. Ind. Bus. Econ. 2014, 41, 237–263. [CrossRef]

7. Buckley, P.J.; Ghauri, P.N. Introduction and overview. In The Internationalization of the Firm: A Reader;
Buckley, P.J., Ghauri, P.N., Eds.; Academic Press: London, UK, 1993.

8. Jones, M.; Coviello, N. Internationalisation: Conceptualising an entrepreneurial process of behaviour in time.
J. Int. Bus. Stud. 2005, 36, 284–303. [CrossRef]

9. Sapienza, H.J.; Autio, E.; George, G.; Zahra, S.A. A capabilities perspective on the effects of early
internationalization on firm survival and growth. Acad. Manag. Rev. 2006, 31, 914–933. [CrossRef]

10. Fini, R.; Grimaldi, R. A multi-country, process-based approach to academic entrepreneurship. In World
Scientific Reference on Entrepreneurship; Fini, R., Grimaldi, R., Eds.; World Scientific Publishing: Singapore,
2016; Volume 4.

11. Makela, M.; Maula, M. Cross-border venture capital and new venture internationalization: An isomorphism
perspective. Ventur. Cap. 2005, 7, 227–257. [CrossRef]

12. McDougall, P.; Oviatt, B.; Shrader, R. Comparison of international and domestic new venture. J. Int. Entrep.
2003, 1, 59–82. [CrossRef]

http://dx.doi.org/10.1007/s10961-006-9000-4
http://dx.doi.org/10.3280/POLI2014-004011
http://dx.doi.org/10.1057/palgrave.jibs.8400138
http://dx.doi.org/10.5465/AMR.2006.22527465
http://dx.doi.org/10.1080/13691060500258877
http://dx.doi.org/10.1023/A:1023246622972


Adm. Sci. 2017, 7, 1 19 of 20

13. Oviatt, B.; McDougall, P. Toward a theory of international new ventures. J. Int. Bus. Stud. 1994, 25, 45–64.
[CrossRef]

14. Fernhaber, S.; McDougall-Covin, P. Venture capitalists as catalysts to new venture internationalization:
The impact of their knowledge and reputation resources. Entrep. Theory Pract. 2009, 33, 277–295. [CrossRef]

15. Cumming, D.; Sapienza, H.J.; Siegel, D.S.; Wright, M. International entrepreneurship: Managerial and policy
implications. Strateg. Entrep. J. 2009, 3, 283–296. [CrossRef]

16. Manolova, T.; Manev, I.; Gyoshev, B. In good company: The role of personal and inter-firm networks for
new-venture internationalization in a transition economy. J. World Bus. 2010, 45, 257–265. [CrossRef]

17. Rasmussen, E.; Moen, O.; Gulbrandsen, M. Initiatives to promote commercialization of university knowledge.
Technovation 2006, 26, 518–533. [CrossRef]

18. Perkmann, M.; Tartari, V.; McKelvey, M.; Autio, E.; Broström, A.; D’Este, P.; Fini, R.; Geuna, A.;
Grimaldi, R.; Hughes, A.; et al. Academic engagement and commercialisation: A review of the literature on
university–industry relations. Res. Policy 2013, 42, 423–442. [CrossRef]

19. Rothaermel, F.T.; Agung, S.D.; Jiang, L. University entrepreneurship: A taxonomy of the literature.
Ind. Corp. Chang. 2007, 16, 691–791. [CrossRef]

20. Haeussler, C.; Colyvas, J.A. Breaking the ivory tower: Academic entrepreneurship in the life sciences in UK
and Germany. Res. Policy 2011, 40, 41–54. [CrossRef]

21. Klofsten, M.; Jones-Evans, D. Comparing academic entrepreneurship in Europe–the case of Sweden and
Ireland. Small Bus. Econ. 2000, 14, 299–309. [CrossRef]

22. Bonaccorsi, A.; Colombo, M.G.; Guerini, M.; Rossi-Lamastra, C. University specialization and new firm
creation across industries. Small Bus. Econ. 2013, 41, 837–863. [CrossRef]

23. Wennberg, K.; Wiklund, J.; Wright, M. The effectiveness of university knowledge spillovers: Performance
differences between university spinoffs and corporate spinoffs. Res. Policy 2011, 40, 1128–1143. [CrossRef]

24. Ensley, M.; Hmieleski, K. A comparative study of new venture top management team composition, dynamics
and performance between university-based and independent start-ups. Res. Policy 2005, 34, 1091–1105.
[CrossRef]

25. Colombo, M.; Piva, E. Firms’ genetic characteristics and competence-enlarging strategies: A comparison
between academic and non-academic high-tech start-ups. Res. Policy 2012, 41, 79–92. [CrossRef]

26. Styles, C.; Genua, T. The rapid internationalization of high technology firms created through the
commercialization of academic research. J. World Bus. 2008, 43, 146–157. [CrossRef]

27. Bolzani, D.; Fini, R.; Grimaldi, R. The Internationalization of Academic Spin-Offs: Evidence from Italy.
In Process Approach to Academic Entrepreneurship: Evidence from the Globe; Fini, R., Grimaldi, R., Eds.;
World Scientific Publishing: Singapore, 2016.

28. Teixeira, A.A.C.; Coimbra, C. The determinants of the internationalization speed of Portuguese university
spin-offs: An empirical investigation. J. Int. Entrep. 2014, 12, 270–308. [CrossRef]

29. Cassiman, B.; Golovko, E.; Martinez-Ros, E. Innovation, exports, and productivity. Int. J. Ind. Organ. 2010,
28, 372–376. [CrossRef]

30. Hymer, S.H. The International Operations of National Firms: A Study of Direct Investment; MIT Press: Cambridge,
MA, USA, 1976.

31. Zaheer, S. Overcoming the liability of foreignness. Acad. Manag. J. 1995, 38, 341–363. [CrossRef]
32. Andersen, B. Intellectual Property Rights: Innovation, Governance and the Institutional Environment;

Edward Elgar: Northampton, MA, USA, 2006.
33. Drejer, I.; Vinding, A. Location and collaboration: Manufacturing firms’ use of knowledge intensive services

in product innovation. Eur. Plan. Stud. 2005, 13, 879–898. [CrossRef]
34. Audretsch, D.; Carree, M.; Van Stel, A.; Thurik, R. Impeded industrial restructuring: The growth penalty.

Kyklos 2002, 55, 81–98. [CrossRef]
35. Taheri, M.; van Geenhuizen, M. How human capital and social networks may influence the patterns of

international learning among academic spin-off firms. Pap. Reg. Sci. 2011, 90, 287–311. [CrossRef]
36. Audretsch, D.; Feldman, M. R&D spillovers and the geography of innovation and production. Am. Econ. Rev.

1996, 86, 630–640.
37. Capello, R. Regional Economics; Routledge: London, UK, 2006.
38. Azoulay, P.; Ding, W.; Stuart, T. The impact of academic patenting on the rate, quality and direction of

(public) research output. J. Ind. Econ. 2009, 57, 637–676. [CrossRef]

http://dx.doi.org/10.1057/palgrave.jibs.8490193
http://dx.doi.org/10.1111/j.1540-6520.2008.00289.x
http://dx.doi.org/10.1002/sej.75
http://dx.doi.org/10.1016/j.jwb.2009.09.004
http://dx.doi.org/10.1016/j.technovation.2004.11.005
http://dx.doi.org/10.1016/j.respol.2012.09.007
http://dx.doi.org/10.1093/icc/dtm023
http://dx.doi.org/10.1016/j.respol.2010.09.012
http://dx.doi.org/10.1023/A:1008184601282
http://dx.doi.org/10.1007/s11187-013-9509-5
http://dx.doi.org/10.1016/j.respol.2011.05.014
http://dx.doi.org/10.1016/j.respol.2005.05.008
http://dx.doi.org/10.1016/j.respol.2011.08.010
http://dx.doi.org/10.1016/j.jwb.2007.11.011
http://dx.doi.org/10.1007/s10843-014-0132-6
http://dx.doi.org/10.1016/j.ijindorg.2010.03.005
http://dx.doi.org/10.2307/256683
http://dx.doi.org/10.1080/09654310500188407
http://dx.doi.org/10.1111/1467-6435.00178
http://dx.doi.org/10.1111/j.1435-5957.2011.00363.x
http://dx.doi.org/10.1111/j.1467-6451.2009.00395.x


Adm. Sci. 2017, 7, 1 20 of 20

39. Wooldridge, J.M. Introductory Econometrics: A Modern Approach, 4th ed.; South-Western: Cincinnati, OH,
USA, 2009.

40. Baum, J.R.; Locke, E.A.; Smith, K.G. A multidimensional model of venture growth. Acad. Manag. J. 2001, 44,
292–303.

41. Ogura, M. Academic Start-Ups Survey FY2008 and Survey on Universities’ Attitudes toward Business-Academia
Collaboration; NISTEP Research Material No. 189; National Institute of Science and Technology Policy: Tokyo,
Japan, 2010. (In Japanese)

42. Teikoku Databank. Investigation on Academic Venture. 2014. Available online: http://www.tdb.co.jp/
report/watching/press/pdf/p140802.pdf (accessed on 22 July 2016). (In Japanese)

43. Small and Medium Enterprise Agency. 2012 White Paper on Small and Medium Enterprises in Japan; Small and
Medium Enterprise Agency: Tokyo, Japan, 2012. (In Japanese)

44. Saka, A.; Kuwahara, T. Benchmarking Research & Development Capacity of Japanese Universities 2011; NISTEP
Research Material No. 213; National Institute of Science and Technology Policy: Tokyo, Japan, 2012.
(In Japanese)

45. Ministry of Economy, Trade and Industry. Census of Manufactures 2009; Ministry of Economy, Trade and
Industry of Japan: Tokyo, Japan, 2009. (In Japanese)

46. Bjørnåli, E.S.; Aspelund, A. The role of the entrepreneurial team and the board of directors in the
internationalization of academic spin-offs. J. Int. Entrep. 2012, 10, 350–377. [CrossRef]

47. Podsakoff, P.M.; MacKenzie, S.B.; Lee, J.Y.; Podsakoff, N.P. Common method biases in behavioral research:
A critical review of the literature and recommended remedies. J. Appl. Psychol. 2003, 88, 879–903. [CrossRef]
[PubMed]

48. Hsu, D.H. What do entrepreneurs pay for venture capital affiliation? J. Financ. 2004, 59, 1805–1844. [CrossRef]
49. Folta, T.B.; Delmar, F.; Wennberg, K. Hybrid entrepreneurship. Manag. Sci. 2010, 56, 253–269. [CrossRef]
50. Kochenkova, A.; Grimaldi, R.; Munari, F. Public policy measures in support of knowledge transfer activities:

A review of academic literature. J. Technol. Transf. 2016, 41, 407–429. [CrossRef]
51. Meoli, M.; Vismara, S. University support and the creation of technology and non-technology academic

spin-offs. Small Bus. Econ. 2016, 47, 345–362. [CrossRef]
52. Munari, F.; Rasmussen, E.; Toschi, L.; Villani, E. Determinants of the university technology transfer

policy-mix: A cross-national analysis of gap-funding instruments. J. Technol. Transf. 2016, 41, 1377–1405.
[CrossRef]

53. Grimaldi, R.; Kenney, M.; Siegel, D.S.; Wright, M. 30 years after Bayh–Dole: Reassessing academic
entrepreneurship. Res. Policy 2011, 40, 1045–1057. [CrossRef]

© 2016 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC-BY) license (http://creativecommons.org/licenses/by/4.0/).

http://www.tdb.co.jp/report/watching/press/pdf/p140802.pdf
http://www.tdb.co.jp/report/watching/press/pdf/p140802.pdf
http://dx.doi.org/10.1007/s10843-012-0094-5
http://dx.doi.org/10.1037/0021-9010.88.5.879
http://www.ncbi.nlm.nih.gov/pubmed/14516251
http://dx.doi.org/10.1111/j.1540-6261.2004.00680.x
http://dx.doi.org/10.1287/mnsc.1090.1094
http://dx.doi.org/10.1007/s10961-015-9416-9
http://dx.doi.org/10.1007/s11187-016-9721-1
http://dx.doi.org/10.1007/s10961-015-9448-1
http://dx.doi.org/10.1016/j.respol.2011.04.005
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Existing Research and Hypotheses 
	Empirical Method and Sample 
	Model and Data 
	Variables and Sample 

	Empirical Results 
	Conclusions 

