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ABSTRACT
Whether to make labor market flexible is a topic of political debate in most developed countries
due to the positive impact of flexibility on economic growth. Using a sample of R&D-oriented
Japanese start-ups, this paper aims to shed the light on the relationship between flexible labor and
innovation of start-ups, which has been overlooked. Our results indicate that numerical flexibility
by using temporary employees contributes positively to technological innovation performance
while negatively to patent application. External labour turnover of regular employees has a
positive impact on patent application. Based on our results, implications to literature and policymakers are discussed.

INTRODUCTION
Over the last two decades, whether to make labor market flexible is a topic of political debate
in most developed countries. Since OECD’s Jobs Study in 1994, a stream of literature have been
developed in favor of flexible labor markets. Flexibility not only contributes to employment but
also allows for higher economic growth and higher productivity growth (Nicoletti & Scarpetta,
2003). In recent years, firm-level analyses on flexible labor contracts as determinants of
innovation have suggested a significant impact of labor relations on innovation through their
influence on knowledge processes (Amabile et al., 1996; Guest, 1997; Trott, 1998). While
functional flexibility through reallocating regular employees in a firm’s internal labor market is
generally suggested good for innovation (Arvanitis, 2005; Chadwick & Cappelli, 2002;
Kleinknecht et al., 2006; Michie & Sheehan, 1999, 2001; Zhou et al., 2011), the effect of
numerical flexibility is rather mixed.
Numerical flexibility reflects the ability of firms to make use of external labor market
through easy hiring and firing regular employees and to make use of temporary employees by
fixed-term contracts or through temporary work agencies, in order to respond quickly to changes
in labor demand (Beatson, 1995; Michie & Sheehan, 2003; Zhou et al., 2010). On the one hand,
numerical flexibility is considered to bring highly skilled workers to infuse the firm with new
ideas and networks that may foster innovation (Malcomson, 1997; Matusik & Hill, 1998); on the
other hand, such flexibility can destroy loyalty and commitment of employees by easy firing
(Naastepad & Storm, 2006). This might not be good for generating firm-specific knowledge and
accumulate knowledge for future learning (Belot et al., 2007; Chadwick & Cappelli, 2002; Michie
& Sheehan, 1999, 2001).

Recent studies furthermore indicate that modes of numerical flexibility and the novelty of
innovativeness do matter in the relationship. For instance, Arvanitis (2005), using Swiss firm-level
data, shows that hiring specialists on a temporary basis has a positive impact on R&D process
while using part-time employees is negatively correlated to innovation. Based on Dutch firm-level
data, Zhou et al (2011) find that using employees with temporary contracts has a positive effect on
new product sales however this effect is mainly captured by the products with less novelty,
namely ‘imitative products’. While separately examining temporary employees with real
‘innovative’ innovation, they observe a significantly negative coefficient. Martínez-Sánchez et al
(2011), using a sample of Spanish first-tier suppliers of automotive systems/components, show
that temporary/fixed-term employees are negatively associated to innovativeness while using
employees from consulting/contracting firms have a positive association. In a nutshell, most of
these empirical evidences were investigated in the context of European countries and focused on
relatively large and old corporations (Laursen & Foss, 2003; Michie & Sheehan, 2003;
Kleinknecht et al., 2006; Arvanitis, 2005; Lucidi & Kleinknecht, 2010; Zhou et al., 2011), there is
little known about labor flexibility in the context of start-up companies and in the context of Japan
whereas empirical evidences in both contexts can be interesting.
For decades, the emergency of start-up companies are generally considered important for
economic development by researchers and policy makers. This is due to their roles in spurring
innovation, opening new industries, and contributing to job creation and wealth generation (Acs &
Audretsch,1987; Audretsch, 1995; Birch, 1987; Folster, 2000; Reynolds, 1997; Rickne &
Jacobsson, 1999; Schumpeter, 1934). Although a number of studies have examined various
determinants of innovation, such as entrepreneur’s personal characteristics (Marcati et al., 2008;
Baron and Tang, 2011), organizational context (e.g. Damanpour, 1991; Nonaka & Takeuchi,
1995) and environment characteristics (Edwards et al., 2005; Romijn & Albaladejo, 2002), there
still exists knowledge gaps on the factors that may boost innovation of start-up companies
(Romero & Martinez-Roman, 2012). To our knowledge, labor flexibility is rarely considered as a
factor while examining the innovation of start-ups. This is regrettable, as flexible labor contracts,
in particularly numerical flexibility can be an important means for start-ups to innovate due to
their resources constraints (Gardon, 2003) and may be critical for new firms such as their growth
given their liabilities of newness and size (Autio, 2005; Baughn & Neupert, 2003; Baughn et al.,
2008; Hoskisson et al., 2002).
Furthermore, very few studies investigate innovation of start-ups in Japan, with the exception
of Lynskey (2004), Honjo et al. (2014) and Kato et al. (2015), due to the fact that there is limited
data available on such firms. This is surprising as Japanese government called for structural
reform through entrepreneurship in order to revitalize its stagnant economy (Lynskey and
Yonekura, 2003; Yonekura and Lynskey, 2000). There is a need for new start-up firms to innovate.
Researchers and policy-makers need to understand the innovation behavior of such firms in order
to introduce most effective mechanisms that efficiently support this type of firms to innovate.
Lynskey (2004) demonstrates that firm-level characteristics such as technological capability,
internal funds, venture capital funding, and university-industry linkages are important
determinants of innovative activities in Japanese technology-based start-up companies. Though
not empirically examine in his paper, he also indicates that lack of labor mobility among
experienced and qualified employees and lifetime employment structure impede Japanese startups to recruit such employees, who may contribute significantly to the innovative activities of the
start-up companies (Lynskey, 2004). The 3rd Arrow of Abenomics advocates promoting
innovation and economic growth through increasing labor mobility in Japan. In addition,

government intends to increase the start-up ratio to 10% to achieve economic growth. Yet, the
question whether these policy stimulus are mutually complementary, concurrent or counteracting
arises1. Using an original panel dataset of Japanese start-ups, we are able to shed the light on the
nexus between labor flexibility, in particularly numerical flexibility, and innovation in the context
of R&D oriented Japanese start-ups. Thereby, we may provide some empirical evidence to current
policy strategies of Japanese government.
The reminder of the paper is organized as follows: In section 2, we describe the
characteristics of labor relations in the Japanese labor market. Section 3 devotes attention to the
existing literature on the relationship between numerical flexibility and innovation. Data and
research methodology are presented in section 4. The estimation results are presented in section 5.
Section 6 presents discussions and conclusions.

LABOR RELATIONS IN THE JAPANESE LABOR MARKET
Japanese labor market is traditionally characterized by its practice of simultaneous recruiting
of new graduates, development of firm-specific skills through lifetime employment for the regular
employees, ranking hierarchy, and utilization of functional flexibility within large internal labor
markets (Bredgaard & Larsen, 2007; Kato, 2001; Keizer, 2009; Passet, 2003). This traditional
lifetime employment system was challenged by the asset bubble collapse in the early 1990s and
the following prolonged recession (Aoyagi & Ganelli, 2013; Bredgaard & Larsen, 2007; Passet,
2003). The subsequent employment reform allows Japanese firms to explore alternative labor
practices, that is, making use of wage flexibility such as performance-based pay and making use of
numerical flexibility such as hiring non-regular employees (Aoyagi & Ganelli, 2013; Keizer,
2009).
In Japan, non-regular employees include part-time employees, ‘Arubaito’ employees,
dispatched employees and contract employees. Except for dispatched employees that have indirect
employment with employers, the rest is directly employed by employers. Both ‘Arubaito’ and
contract employees work on full-time basis while ‘Arubaito’ employees are employed with a
shorter fixed-term contracts. Part-time employees can have both fixed-term and open-ended
contracts but only work on part-time basis (Aoyagi & Ganelli, 2013). Since the reform, the share
of non-regular employees increase to 35% in 2011. Among non-regular employees, Japanese
women accounts for 70% and within total female employees 60% of them are part-time employees
(Aoyagi & Ganelli, 2013). Compare to regular employees that are hired directly by employers on
full-time basis with open-ended contracts, non-regular employees encounter significantly lower
level of job and social security and are paid much less wages (Aoyagi & Ganelli, 2013). The
principal reason of using non-regular employees does not aim for labor flexibility but for the need
of less costly labor and protection against fluctuations in labor demand (Keizer, 2009). Therefore,
non-regular employees are common in low-value added service sectors such as retailing,
restaurant and hospitality services (Aoyagi & Ganelli, 2013; Keizer, 2009).
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De Spiegelaere et al. (2013) raise the same question to the EU policies that aim to increase the
competitiveness of the European economies through promoting innovation and labor flexibility

NUMERICAL FLEXIBILITY AND INNOVATION
While labor flexibility can be categorized into – numerical flexibility, functional flexibility
and wage flexibility - in the literature (Arvanitis, 2005; Beaston, 1995; De Spiegelaere et al., 2013;
Michie and Sheehan, 2003; Zhou et al., 2011), we only focus on the numerical flexibility that
might be more relevant to our interested group: R&D oriented start-up companies. Numerical
flexibility is defined as the ability of firms to make use of external labor market through easy
hiring and firing regular employees and to make use of temporary/fixed-term employees, part-time
employees or hiring through temporary work agencies, in order to respond quickly to changes in
labor demand (Beatson, 1995; De Spiegelaere et al., 2013; Michie & Sheehan, 2003; Zhou et al.,
2010). Common indicators of numerical flexibility are percentages of people on temporary/fixedterm contracts, employees hired from temporary work agencies, freelance workers or external
labor turnover, that is, the percentage of regular employees that join or leave the firm (Arvanitis,
2005; Martínez-Sánchez et al., 2011; Zhou et al., 2011).

External labor turnover and innovation
Many mainstream economists tend to be in favour of ‘Anglo-Saxon’ labor market model that
allows easy hiring and firing regular employees (Kleinknecht et al., 2014; Zhou et al., 2011). A
number of arguments are developed in favor of more numerical flexibility. First, easier firing
enhances the inflow of 'fresh blood' with novel ideas and networks. Ichniowsk & Shaw (1995)
show that long tenured employees are more conservative and reluctant towards significant changes
and novel innovation. This might be due to the ‘lock-in’ effect caused by past investment in
education. Second, redundant employees can be easily replaced and this might encourage laboursaving process innovations (Bassanini & Ernst, 2002; Nickell & Layard, 1999; Scarpetta &
Tressel, 2004). Third, easy firing allows firms to replace weak and underperformed people by
better and productive employees. The (latent) threat of firing can also prevent shirking behaviour
of employees (Zhou et al., 2011). Fourth, easy hiring and firing could help keeping wages low and
this in turn reduces fixed labor cost (Storey et al., 2002; Zhou et al., 2011). Fifth, without strong
protection against dismissal, employees may become less powerful in negotiating high wage
claims on the profits from innovation. This might stimulate investments in innovation (Malcomson,
1997).
Schumpeterian economists, emphasizing on the firm’s stability and continuity of learning
and firm-specific knowledge generation, however, provide the counterarguments against high
numerical flexibility (Zhou et al., 2011). They argue that a high external labor turnover can
diminish the trust, loyalty and committee of employees to their firms (Naastepad & Storm, 2006).
Easy hiring and firing leads to shorter job durations. Employees with an expectation of short-stay
in the firm will be demotivated to acquire firm-specific knowledge and to share information about
knowledge related to their work. The continuity of organizational learning is less likely to occur in
the firm (Belot et al., 2007; Chadwick & Cappelli, 2002; Michie & Sheehan, 1999, 2001). Under
flexible hiring and firing, it is difficult for firms to store firm-specific historical memory,
innovative knowledge and to efficiently implement labor-saving process innovation. This is
because ‘tacit’ knowledge that is ill-documented and idiosyncratic is embedded to individuals
(Lorenz, 1999; Malerba & Orsenigo, 1995; Polanyi, 1966). Less loyal and committed employees
can easily leak knowledge to competitors and this will discourage investment in knowledge
creation and innovation. Short-term employees can conduct shirking behavior as they expect their
contracts will be ended anyway (Bentolila & Dolado, 1994). Furthermore, employers are also less

likely to invest in firm-sponsored training due to the high external labor turnover (Coutrots, 2003;
Ichniowski & Shaw, 1995).
In the context of start-up companies, numerical flexbility might be in favor of innovation.
According to Schumpeter innovation regime I, start-up companies are the drivers of creative
destruction. It is observed that countries with more labor flexibilities, that is those typical AngloSaxon countries, perform much better on radical innovation. Furthermore, based on resourcebased view, start-up companies generally face resource constraints and high risks due to liabilities
of newness and size (Autio, 2005; Baughn & Neupert, 2003). High flexibility allows start-ups to
utilize labor according to the capital interests. They can easily make adjustment if meeting
unexpected changes in demand (Baughn et al., 2008). Less bargaining power of labor allows startups to set up lower wages and this reduces fixed labor cost (Storey et al., 2002). Start-ups can
allocate more capital to innovation. In addition to financial capital constraints, start-up companies
also have limited human capital, therefore, efficiently utilize their personnel is key to success
(Baughn et al., 2008). Innovation performance of start-up companies are more vulnerable to
individual employee’s performance. Therefore, start-ups are less tolerant to underperformed
employees in the firm and there is no room of redundancy. Easy hiring and firing allows start-up
companies to replace unqualified employees and bring highly skilled workers to infuse the firm
with new ideas and networks that may foster innovation (Malcomson, 1997; Matusik & Hill,
1998). Following this logic, we thus propose the following hypothesis:
Hypothesis 1: A high external labor turnover contributes positively to innovation
performance of start-up companies

Temporary employees and innovation
Temporary employees include those hired directly by employers on fixed-term contracts or
part-time contracts, and ‘temporary agency employees’ that hired indirectly through temporary
work agencies (Beatson, 1995; Michie & Sheehan, 2003; Zhou et al., 2010). In Japan, temporary
employees all belong to non-regular employees while non-regular employees are not necessarily
temporary as it is feasible to have an open-ended part-time contract (Aoyagi & Ganelli, 2013).
Temporary employees are normally used when firms meet fluctuations in production, aim to
reduce fixed labor costs or perform certain tasks at some particular time when regular employees
are not available (Storey et al., 2002). Firms rarely consider employees with temporary contracts
as magic sources to promote innovation (Storey et al., 2002). Those firms that make use of
temporary employees for their innovation activities aim for different reasons, such as using the
input of similar knowledge but with a lower labor cost or expecting skilled temporary employees
that can bring new ideas and networks to create and implement new knowledge (Kalleberg &
Mardsen, 2005; Malcomson, 1997; Matusik & Hill, 1998; Martínez-Sánchez et al., 2011). Due to
resource constraints and high internal transaction cost, start-ups typically utilize temporary
employees to fulfill non-core activities such as administration in order to be efficient in operation.
Therefore, using temporary employees might not be beneficial for innovation capacity of the firm.
The negative association between temporary employees and innovation is also supported by
the Schumpeterian view. Temporary workers usually have relatively shorter-term contracts.
Temporary employees hired directly by employers might be less committed compared to regular
employees due to their short job duration (Michie & Sheehan, 2003, 2005; Posthuma et al.,2005).

Ng & Feldman (2008) indicate that organizational commitment is the factor that ties individual
and organization together, which is important to innovation at the firm level. Committed
employees are more likely to devote extra time and efforts for innovation while less committed
employees are reluctant to acquire firm-specific knowledge and are tend to hind their tacit
knowledge on a specific innovation project (Belot et al., 2007; Chadwick & Cappelli, 2002;
Michie & Sheehan, 1999, 2001). Temporary agency employees feel even less associated with the
company (De Ruyter et al., 2008). They are the outsiders of the company (Mitlacher, 2008), and
are hard to organize and often have different objectives from regular employees. This makes them
easily to create tensions in labor relations to others (Pfeffer and Baron, 1988). Temporary agency
employees have low commitment (Svensson and Wolvén, 2010) and likely to withdraw (at least
partially) from work related helping behaviors (Broschak and Davis-Blake, 2006). Therefore,
temporary agency workers may contribute negatively to innovation due to their poorer labor
relations, lower organizational commitment and being involuntarily left out from innovation team
(Martínez-Sánchez et al., 2011; Mitlacher, 2008).
Majority of previous empirical studies support the negative association of using temporary
employees on innovation (Beugelsdijk, 2008; Broschak & Davis-Blake, 2006; Byoung-Hoon &
Frenkel, 2004), furthermore, research also show that types of temporary employees do matter. For
instance, using Swiss firm-level data, Arvanitis (2005) shows that hiring specialists on a
temporary basis has a positive impact on R&D process while using part-time employees is
negatively correlated to innovation. Martínez-Sánchez et al (2011), using a sample of Spanish
first-tier suppliers of automotive systems/components, show that temporary/fixed-term employees
are negatively associated to innovativeness while using employees from consulting/contracting
firms have a positive association. Based on 143 Greek new ventures, Voudouris et al (2005) find
that numerical flexibility affect positively on radical innovation. Following aforementioned
arguments, we thus propose:
Hypothesis 2: A higher share of temporary employees hired directly by employers (including
fixed-term and part-time employments) contributes negatively to innovation performance of
start-up companies.
Hypothesis 3: A higher share of temporary agency employees (including dispatched
employees) contributes negatively to innovation performance of start-up companies.

DATA AND METHODOLOGY

Data sources and samples
This study makes a use of an original panel dataset of Japanese start-ups. To the best of our
knowledge, there exists no publicly available data sources for R&D activities by start-ups in Japan.
In order to construct a panel dataset of start-ups, we conducted four waves of postal questionnaire
surveys in 2008 to 2011. We obtain target firms from a company database compiled by Tokyo
Shoko Research (TSR). In the questionnaire surveys, we asked the founders about firm-specific
characteristics, including R&D activities. In the first survey, we sent questionnaires to 13,582
firms in the Japanese manufacturing and software industries, which had been incorporated
between January 2007 and August 2008. The number of effective responses was 1,514

(approximately 11 percent of the target). Among the responses, we selected 1,060 “real” startups that had started their businesses during 2007 and 2008, by excluding the firms that were
founded before 2006 and incorporated later. One third of the 1,060 start-ups responded to our
repeated surveys from 2008 to 2011. After excluding missing values, we obtained an unbalanced
panel of 514 firms (931 observations) for this study.

Variables
The dependent variable of the study is innovation performance. We use two indicators, that
is, technological innovation including both the number of product and process innovation, and
patent measured by number of patent application. Note that we are not able to distinguish novelty
of innovativeness in the technological innovation proxy. Nevertheless, we hope that patent
variable can compensate this drawback and represents newness in the dimension of innovation.
Our key independent variable is numerical flexibility. We used three different indicators: 1)
external labor turnover is measured by the change of regular labor inflow and outflow between
periods t and t+1; 2) temporary employee is measured by the share of temporary workers
including part-time and fixed-term employees to total number of employees; 3) temporary agency
employee is measured by the share of dispatched workers (‘Haken’ in Japanese context) to total
number of employees. We also include a set of control variables, such as firm size, firm age, R&D
expenditures, industry dummies and year dummies in the model. The descriptions of variables are
demonstrated in Table 1.

Estimation methodology
Due to the nature of our dependent variables are count variables, we use negative binomial
regression model. In order to examine the effect of numerical flexibility on the subsequent
innovation of R&D-oriented start-up companies, we used one year lagged variables for
independent and control variables. This approach to a certain extent also reduces potential
endogeneity problems (Wooldridge, 2010).

RESULTS
Before estimating our empirical model, we show the summary statistics of variables in
Table 2. Regarding dependent variables, the average number of product/process innovations per
year is 1.491. On the other hand, the average number of patent applications is 0.402. With respect
to independent variables, the average for external labor turnover (TURN) is 0.277, indicating that,
on average, 28% of employees is hired or fired every year. The average for the share of temporary
employees is 13.4%, and the one for the share of temporary agency employees is 1.3%. The
correlation matrix of variables is shown in Table 3.
Insert Table 2 here
Insert Table 3 here

Table 4 reports the estimation results. Regarding external labor turnover (TURN), we find a
significantly positive effect to patent applications (PAT) (B=0.846, p<0.05) while there is no
significant association with technological innovation (INN). Regarding temporary employees
(TEMP), our results indicate that TEMP has a significantly positive impact on technological
innovations (INN) (B=1.213, p<0.01) but negatively affect patent applications (PAT) (B=-2.263,
p<0.01). In a similar vein, temporary agency employees (DISP) shows a significantly positive
coefficient on technological innovation (INN) (B=3.114, p<0.01). However, it has no significant
effect to patent applications (PAT).
Insert Table 4 here

DISCUSSION AND CONCLUSION
This paper examines the relationship between flexible labor and innovation performance in
the context of R&D-oriented Japanese start-up companies. From a macro-economic perspective,
promoting start-ups and stimulating innovation through increasing labor mobility are both in the
political agenda of Japanese government. However, it is less known whether these two policy
stimulus enforce, complement or contradict to each other. Using an original panel dataset of
Japanese start-ups, we are able to shed the light on this issue at the firm level. We are able to
provide some empirical evidence on how numerical flexibility affects innovation performance of
R&D oriented start-up companies. To explore this relationship, we used three different indicators,
i.e. external labor turnover of regular employees, share of temporary employees and share of
dispatched (Haken in Japanese) employees, to proxy numerical flexibility. Innovation
performance is measured in two dimensions, i.e. technological innovation outcome and patent
application, to distinguish the level of novelty (low vs. high) in innovation respectively.
Based on negative binomial regression analyses, we first observe a positive impact of external
labor turnover on patent application of start-up companies while there is no effect on technological
innovation performance. This finding supports the perspective from mainstream economists
towards labor flexibility and our hypothesis of such flexibility in the context of start-ups based on
the resource based view. Due to resource constraints and high risks (Autio, 2005; Baughn &
Neupert, 2003), efficiently utilize and manage the regular personnel is key to the success of startups (Baughn et al., 2008). Therefore, start-up companies might be less tolerant to underperformed
employees in the firm. There is no room for redundancy. Easy hiring and firing allows start-up
companies, with a low cost, to replace unqualified and conservative employees and bring highly
skilled workers (fitting their real needs) to infuse the firm with new ideas and networks that may
foster innovation (Ichniowsk & Shaw, 1995; Malcomson, 1997; Matusik & Hill, 1998).
Furthermore, the need for growth also trigger the high external labor turnover in start-up
companies. They need to develop an effective human resource in order to survival and efficiently
implement their growth strategies. Our results in subsample analysis of high-tech vs. low-tech
start-ups also support this explanation. We only find that external labor turnover contribute
positively to patent application in the high-tech start-ups. This is due to the fact that high-tech
companies face even high risks and have a strong need to grow in order to survival in the
uncertain environment.

Second, we find that temporary employees including both part-time and fixed-term employees
have a positive impact on technological innovation performance but a negative effect to patent
application of start-up companies. This finding is consistent to recent findings of Zhou et al.
(2011) using the Dutch firm-level data. Again, due to limited human resources and available
capital, start-ups cannot do everything in-house. Temporary employees can be used to fulfil
routinized tasks during the innovation process and to reduce the cost of innovation. The
requirement of firm-specific knowledge is trivial. However, this is not the case for writing a patent
application in which a need for novel knowledge and the development of firm-specific knowledge
is crucial. In subsample analyses, we further observe that temporary employees contribute
negatively to patent application in high-tech start-ups while contribute positively in technological
innovation performance in both high- and low-tech start-ups. This findings, to a certain extent,
validate our explanation. Given Japanese context, our findings can be also explained by the
characteristics of temporary employees in Japan. As stated in section 2, female employees
constitute the majority of temporary employees in particularly part-time contracts, in order to fulfil
their family responsibilities in the meantime. Therefore, they are normally hired to conduct simple
tasks such as secretary or administrators. Furthermore in Japan, temporary employees are often
found themselves in a grey area of labor law. They might be given the same job profile as regular
employees, but with lower payment, and lower job and social security (see examples in the book
of Ouchi & Kawaguchi (2014)). Therefore, they are not motivated to engage in the firm-specific
knowledge learning.
Last, in a similar vein, we also observe the temporary agency employees have a positive
impact on the technological innovation while have no effect to patent application. This finding
support the arguments on lack of commitment and loyalty of dispatched employees. Compared to
temporary employees that hired directly by the employer, dispatched employees feel even less
associated with the company (De Ruyter et al., 2008). Given different employers and they are
normally on project-based call, dispatched employees are hard to organize and often have different
objectives from regular employees. This can create tension in the labor relationship (Pfeffer and
Baron, 1988). Employers will simply exclude them from specific training for innovation projects
(Broschak and Davis-Blake, 2006; Martínez-Sánchez et al., 2011; Mitlacher, 2008). Therefore,
dispatched employees are de-motivated to contribute to firm-specific knowledge generation.
Further analyses using subsamples validate our explanation and show that dispatched employees
only contributes positively to technological innovation in low-tech start-ups.
This study should be seen as one of the few exploration of the relationship between labor
flexibility and innovation in the context of start-ups and of Japan. Therefore, we contribute new
and fresh empirical evidence to the existing literature, the majority of which focuses on EU larger
and older corporations. Our findings suggest that the characteristics of start-ups might explain the
different relationship between numerical flexibility and innovation in start-up companies
compared to it in established larger companies. Numerical flexibility might not be the practices
only for reducing fixed labor cost. Easy hiring and firing can help start-up companies optimize
their resources for firm-specific knowledge generation. Within non-regular employees, dispatched
employees are different from temporary employees while considering their roles in the innovation
process of start-up companies.
Based on our empirical findings, we derive a few implications to Japanese government’s
current policy interests. Similar to EU countries such as Denmark, Japan experiences dual labor
market model, namely flexicurity. However, differently, Japanese model puts a lot of emphasis on
internal flexibility than external flexibility (Bredgaard & Larsen, 2010). Non-regular employees

are associated with low wages, job and social security. This demotivate non-regular employees,
which might be used often by start-ups due to resources constraints, to contribute to innovation of
start-ups. Japanese government could learn from Denmark’s model, make a transition from job
security to employment security (Bredgaard & Larsen, 2010). When temporary employees enjoy
same level of security as regular employees, they will be motivated to engage in more firmspecific activities, this may in turn foster innovation of start-up companies. Furthermore, our study
indicates that easy using external labor market play an important role in firm-specific knowledge
generation of start-ups. This allows them to effectively and efficiently find a right personnel. Strict
dismissal protection will discourage start-up companies to actively search and hiring right regular
employees. Japanese government might think about some stimulus that can help start-up
companies reduce their transaction cost while exchanging with external labor market. For instance,
Japanese government can introduce a stimuli that allows start-ups to dismiss regular employees
easily in the beginning of the labor relation. The longer the employees stay in the company, the
more difficult the company can dismiss the employees. Thereby, start-ups have freedom in
searching for right personnel and knowledge whereas they are able to motivate right personnel to
engage in firm-specific knowledge learning by giving them security in employment. Last, our
study shows that temporary agency employees indeed play a role in the innovation process of
start-up companies. Japanese government might consider to corporate with temporary worker
agencies to stimulate the commitment and association of these employees to start-ups to which
they are outsourced, in order to promote innovation of start-ups.
Our study has a few limitation, thus we propose several directions for future research that
might help to deeper into the relationship examined in this paper: first, for better policy
implication, it might be interesting to investigate what kinds of employment systems promote
innovation by firms. For instance, an optimal value can be calculated based on the division
between regular employees and non-regular employees in start-up companies. Second, additional
detailed information on employees can bring more insights given types of employees may differ
between industries. Last, though we claim that the characteristics of start-up might explain the
different relationship between numerical flexibility and innovation compared to it in established
companies. Due to the data limitation, we are not able to empirically compare them. Future
research could consider to use a dataset including both samples in order to conduct comparative
studies.

CONTACT: Haibo Zhou; h.zhou@rug.nl; (T):0031-50-363-8284; Nettelbosje 2, 9747AE,
Groningen, The Netherlands

REFERENCES
Acs, Z.J. & Audrestch, D.B. (1987). Innovation, market structure and firm size. Review of
Economics and Statistics, 69(4):567-574.
Amabile, T.M., Conti, R., Coon, H., Lazenby, J. & Herron, M. (1996), Assessing the work
environment for creativity, Academy of Management Journal, 39, 1154-1184.
Aoyagi, C. & Ganelli, G. (2013). The Path to Higher Growth: Does Revamping Japan’s Dual
Labor Market Matter? WP/13/202, IMF Working Paper
Arvanitis, S. (2005). Modes of labor flexibility at firm level: are there any implications for performance and innovation? Evidence for the Swiss economy, Industrial and Corporate Change, 14,
993-1016.
Audrestch, D.B. (1995). Innovation and industry evolution. MIT press: Cambridge, MA.
Autio, E. (2005). Global Entrepreneurship Report, 2005 Report on high-expectation
entrepreneurship. London Business School, London.
Baron, R.A. & Tang, J. (2011). The role of entrepreneurs in firm-level innovation: joint effects of
positive affect, creativity and environmental dynamism. Journal of Business Venturing,
26(1),49-60.
Bassanini, A. & Ernst, E. (2002). Labour market institutions, product market regulation, and
innovation, OECD Economics Department Working Papers 316, OECD, Economics
Department.
Baughn, C.C. & Neupert, K.E. (2003). Culture and national condition facilitating entrepreneurial
start-ups. Journal of International Entrepreneurship, 1, 313-330.
Baughn, C.C., Sugheir, J. & Neupert, K.E. (2008). Labor flexibility and the prevalence of highgrowth entrepreneurial activity, Frontiers of Entrepreneurship Research, 28(18), Article 1.
Beatson, M. (1995). Labour market flexibility, Research Series No.48. Sheffield, Employment
Department.
Belot, M., Boone, J. & van Ours, J. (2007). Welfare-improving employment protection.
Economica, 74, 381–396.
Bentolila, S. & Dolado, J. (1994). Labour Flexibility and Wages: Lessons from Spain, Economic
Policy, 18, 53-99.
Bredgaard, T. & Larsen, F. (2010): External and internal flexicurity: comparing Denmark and
Japan, Comparative Labour Law & Policy Journal, 31(4), pp. 745-772.
Beugelsdijk, S. (2008). Strategic human resource practices and product innovation. Organization
Studies, 29, 821–847.
Birch, D.L. (1987). Job creation in America: how our smallest companies put the most people to
work. Free press: New York.
Bredgaard, T., & Larsen, F. (2007). Comparing Flexicurity in Denmark and Japan. Tokyo: Japan
Institute for Labour Policy and Training (JILPT).
Broschak, J. & Davis-Blake, A. (2006). Mixing standard work and non-standard deals: the
consequences of heterogeneity in employment arrangements. Academy of Management
Journal, 49, 371–393.
Byoung-Hoon, L. & Frenkel, S. (2004). Divided workers: social relations between contract and
regular workers in a Korean auto company. Work, Employment and Society, 18, 507–530.
Cardon, M.S. (2003). Contigent labor as an enabler of entrepreneurial growth. Human Resource
Management, 42(4), 357-372.
Chadwick, C. and Cappelli, P. (2002). Functional or numerical flexibility? Which pays off for
organizations?, Management Department, The Wharton School, University of Pennsylvania,
mimeo

Damanpour, F. (1991). Organizational innovation: a meta-analysis of effects of determinants and
moderators. Academy of Management Journal, 34(3), 555-590.
De Ruyter, A., Kirkpatrick, I., Hoque, K., Lonsdale, C. & Malan, J. (2008). Agency working and
the degradation of public service employment: the case of nurses and social workers.
International Journal of Human Resource Management, 19, 432–45.
De Spiegelaere, S., Van Gyes, G. & Van Hootegem, G. (2013). Labour flexibility and innovation,
complementary or concurrent strategies? A review of the literature. Economic and Industrial
Democracy, 0(0), 1-14.
Edwards, T., Delbridge, R. & Munday, M. (2005). Understanding innovation in small and
medium-sized enterprises: a process manifest. Technovation, 25(10), 1119-1127.
Folster, S. (2000). Do entrepreneurs create jobs? Small Business Economics, 14(2), 137-148.
Guest, D.E. (1997). Human resource management and performance: a review and research agenda,
International Journal of Human Resource Management, 8, 263-276.
Hoskisson, R.E., Hitt, M.A., Johnson, R.A. & Grossman, W. (2002). Conflicting voices: the
effects of institutional ownership heterogeneity and internal governance on corporate
innovation strategies. Academy of Management Journal, 45(4), 697-716.
Ichniowski, C. & Shaw, K. (1995). Old dogs and new tricks: determinants of the adoption of
productivity-enhancing work practices, (pp. 1-65), In Baily, M., Reiss, P. and Winston, C.
(Eds.), Brookings papers on economic activity, Brookings Institute: Washington DC
Kalleberg, A. & Mardsen, P. (2005). Externalizing organizational activities: where and how U.S.
establishments use employment intermediaries. Socio-Economic Review, 3, 389–415
Kato, T. (2001). The end of lifetime employment in Japan? Evidence from national surveys and
field research. Journal of the Japanese and International Economies, 15, 489-514
Keizer, A. (2009). Transformation in- and outside the internal labour market: institutional change
and continuity in Japanese employment practices. International Journal of Human Resource
Management. 20(7), 1521–1535.
Kleinknecht, A., Oostendorp, R.M., Pradhan, M.P. & Naastepad, C.W.M. (2006). Flexible labour,
firm performance and the Dutch job creation miracle, International Review of Applied Economics, 20(2), 171-187.
Kleinknecht, A., van Schaik, F & Zhou, H (2014). Is flexible labour good for innovation?
Evidence from firm-level data. Cambridge Journal of Economics. doi: 10.1093/cje/bet077
Laursen, K. & Foss, N. J. (2003). New Human Resource Management Practices, Complementarities, and the Impact on Innovative performance, Cambridge Journal of Economics, 27(2), 243263.
Lorenz, E.H. (1999). Trust, contract and economic cooperation, Cambridge Journal of Economics,
23(3), 301–316.
Lucidi, F. & Kleinknecht, A. (2010). Little innovation, many jobs. An econometric analysis of the
Italian productivity crisis, Cambridge Journal of Economics, 34(3), 525-546.
Lynskey, M.J. (2004). Determinants of innovative activity in Japanese technology-based start-up
firms. International Small Business Journal, 22(2), 159-196.
Lynskey, M.J. & Yonekura, S. (2003). Nothing ventured, nothing gained: sustaining
entrepreneurship in Japan, in M.-J.Atwater & I. Fujimatsu (eds.), Entrepreneurship in Asia:
Playbook for Prosperity (Proceedings of the Entrepreneurship in Asia Expert Workshop, 8-10
July 2002, Hong Kong), The Mansfield Center for Pacific Affairs: Washington, DC.
Malcomson J. M. (1997). Contracts, hold-up, and labour markets, Journal of Economic Literature,
35, 1916–1957.
Marcati, A., Guido, G. & Peluso, A.M.(2008). The role of SME entrepreneurs’innovativeness and
personality in the adoption of innovations. Research Policy, 37(9),1579-1590.

Martínez-Sánchez, A., Vela-Jiménez, María-José., Pérez-Pérez, M. & de-Luis-Carnicer, P. (2011).
The dynamics of labour flexibility: relationship between employment type and innovativeness.
Journal of Management Studies. 48(4), 715-736.
Matusik, S.F. & Hill, C.W.L. (1998). The utilization of contingent work, knowledge creation, and
competitive advantage. Academy of Management Review, 23(4),680–697.
Malerba, F. & Orsenigo, L. (1995), Schumpeterian patterns of innovation, Cambridge Journal of
Economics, 19, 47-65
Michie, J. & Sheehan, M. (1999). HRM practices, R&D expenditure and innovative investment:
evidence from the UK's 1990 workplace industrial relations survey (WIRS), Industrial and
Corporate Change, 8, 211-234.
Michie, J. & Sheehan, M. (2001). Labour market flexibility, human resource management and
corporate performance, British Journal of Management, 12(4), 287-306.
Michie, J.& Sheehan, M. (2003). ‘Labour market deregulation, flexibility and innovation’.
Cambridge Journal of Economics, 27, 123–143.
Michie, J. & Sheehan, M. (2005). ‘Business strategy, human resources, labour market flexibility
and competitive advantage’. International Journal of Human Resource Management, 16, 445–
464
Mitlacher, L. (2008). Job quality and temporary agency work: challenges for human resource
management in triangular employment relations in Germany. International Journal of Human
Resource Management, 19,446–60.
Naastepad, C.W.M. & Storm, S. (2006). The innovating firm in a societal context: Labourmanagement relations and labour productivity (pp. 170-191), in: R. M. Verburg, J. R. Ortt &
W. M. Dicke (eds.), Managing Technology and Innovation, Routledge: London.
Ng, T. & Feldman, D. (2008). Can you get a better deal elsewhere? The effects of psychological
contract replicability on organizational commitment over time. Journal of Vocational Behavior,
73, 268–77.
Nickell, S. & Layard, R. (1999). Labor market institutions and economic performance, (pp.30293084), in O. Ashenfelter & D. Card (ed.), Handbook of Labor Economics, vol 3C, ed.,
Elsevier: New York.
Nicoletti, G. & Scarpetta, S. (2003). Regulation, productivity and growth: OECD evidence,
Economic Policy, 18, 9-72.
Nonaka, I. & Takeuchi, H. (1995). The knowledge creating company. How Japanese companies
create the dynamics of innovation. Oxford University Press: New York.
Ouchi, S., & Kawaguchi, D. (2014). Understanding in World of Employment: A perspective from
law and economics (new edition), Yuhikaku: Japan.
Passet, O. (2003). Stability and change: Japan’s employment system under pressure (pp. 159-218),
in P.Auer & S. Cazes (eds.). Employment Stability in an Age of Flexibility- Evidence from
Industrialized Countries. ILO: Geneva.
Pfeffer, J. & Baron, J. (1988). Taking the workers back out: recent trends in the structuring of
employment. Research in Organizational Behaviour, 10, 257–303.
Posthuma, R., Campion, M. & Vargas, A. (2005). Predicting counterproductive performance
among temporary workers: a note. Industrial Relations, 44, 550–54.
Polanyi, M. (1966), The tacit dimension, Routledge: London
Reynolds, P.D. (1997). New and small firms in expanding markets. Small Business Economics,
9(1), 79-84.
Rickne, A. & Jacobsson, S. (1999). New technology-based firms in Sweden: a study of their direct
impact on industrial renewal, Economics of Innovation and New Technology, 8(3), 197-233.

Romero, I. & Martinez-Roman, J.A.(2012). Self-employment and innovation: exploring the
determinants of innovative behavior in small businesses. Research Policy, 41, 178-189.
Romijn, H. & Albaladejo, M. (2002). Determinants of innovation capability in small electronics
and software firms in southeast England. Research Policy, 31, 1053-1067.
Scarpetta, S. & Tressel, T. (2004). Boosting productivity via innovation and adoption of new
technologies: any role for labor market institutions?, Policy Research Working Paper
Series 3273, The World Bank.
Schumpeter, J.A. (1934). The Theory of Economic Development. Harvard University Press:
Cambridge, MA
Storey, J. Quintas, P., Taylor, P. & Fowle, W. (2002). Flexible employment contracts and their
implications for product and process innovation, The International Journal of Human
Resource Management, 13(1), 1-18.
Svensson, S. & Wolvén, L. (2010). Temporary agency workers and their psychological contracts.
Employee Relations, 32, 184–99
Trott, P. (1998). Innovation management and new product development, Financial Times: London.
Voudouris, I., Deligianni, I. & Lioukas, S. (2015), Labor flexibility and innovation in new
ventures. Industrial and Corporate Change, doi:10.1093/icc/dtv019.
Wooldridge, J. M. (2010). Econometric analysis of cross section and panel data. MIT press.
Yonekura, S. & Lynskey, M.J. (2000). Why Japan needs start-ups. Journal of Japanese Trade &
Industry, 19(4), 10-13
Zhou, H., Dekker, R. & Kleinknecht, A. (2010). The Impact of Labour Flexibility and HRM on
Innovation. In Innovation in Business and Enterprise: Technologies and Frameworks,
L.Hakim., J.Chen (eds.). IGI Global, Hershey.
Zhou, H., Dekker, R. & Kleinknecht, A. (2011). Flexible labor and innovation performance:
evidence from longitudinal firm-level data. Industrial and Corporate Change 20 (3), 941-968

Table 1: Definitions of variables
Variable

Definition

(Dependent variable)
INN

Number of product/process innovations between period t and t+1

PAT

Number of patent applications between period t and t+1

(Independent variable)
TURN

Number of hired and retired workers between periods t and t+1, divided by total
number of workers at period t

TEMP

Number of part-time and fixed-term employees divided by the number of
employees (incl. the president), at period t

DISP

Number of employees hired from agency divided by the number of employees
(incl. the president), at period t

SIZE

Logarithm of the number of employees (incl. the president), at period t

AGE

Months after the foundation.

B2C

Dummy variable: 1 if B to C industry, 0 otherwise.

RD

Logarithm of annual amount of research and development (R&D) expenditures at
period t.

PROFIT

Dummy variable: 1 if the business is profitable, 0 otherwise.

COMP

5-point Likert scale for perceived competitive pressure (1 less competitive ～ 5
fairly competitive)

IND

Dummy variable: 1 if the firm is an independent start-up, 0 if a subsidiary or
affiliated firm.

Table 2: Summary statistics for variables

Variable
Obs
(Dependent variable)
INN
PAT
(Independent variable)
TURN
TEMP
DISP
SIZE
AGE
B2C
RD
PROFIT
COMP
IND

Mean

Std.Dev.

Min

Max

931
903

1.491
0.402

6.125
3.360

0
0

100
68

931
931
931
931
931
931
931
931
931
931

0.277
0.134
0.013
1.128
3.048
0.063
2.888
0.519
2.766
0.871

0.948
0.229
0.076
0.965
0.650
0.244
2.795
0.500
1.366
0.335

0
0
0
0
1.386
0
0
0
0
0

18
0.946
0.833
5.994
4.060
1
12.388
1
5
1

Table 3: Correlation matrix of variables
Variable

TURN

INN

TEMP

DISP

RD

SIZE

AGE

B2C

PROFIT

COMP

IND

INN

1

PAT

0.045

1

TURN

-0.023

0.035

1

TEMP

0.124

-0.041

-0.082

1

DISP

0.127

0.002

-0.008

-0.017

1

RD

0.142

0.070

0.032

0.038

0.032

1

SIZE

0.084

0.008

-0.088

0.403

0.195

0.157

1

AGE

0.017

0.003

-0.051

0.121

-0.001

0.083

0.215

1

B2C

0.017

-0.021

-0.040

-0.034

-0.025

-0.091

-0.105

-0.273

1

PROFIT

-0.049

-0.044

0.004

0.012

0.058

-0.003

0.156

0.117

-0.120

1

COMP

-0.018

0.016

-0.046

-0.102

-0.005

0.109

-0.144

-0.068

-0.004

0.086

1

IND

-0.019

0.021

0.006

-0.125

-0.097

-0.086

-0.351

0.047

-0.032

-0.037

0.054

1

Table 4: Estimation results: the full sample
Variable
TURN
TEMP
DISP
RD
SIZE
AGE
B2C
PROFIT
COMP
IND
Constant term
Year dummies
Industry dummies
ln(α)
Log likelihood
Pseudo R2
Observations
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

INN

PAT

-0.079
(0.066)
1.213***
(0.309)
3.114***
(0.780)
0.233***
(0.025)
0.061
(0.090)
0.650***
(0.237)
0.588**
(0.292)
-0.366***
(0.142)
0.020
(0.050)
0.615***
(0.224)
-3.565***
(0.951)
Yes
Yes
1.028***
(0.083)

0.846**
(0.333)
-2.263***
(0.821)
2.079
(1.788)
0.359***
(0.060)
0.294
(0.203)
-1.161**
(0.520)
-0.038
(0.665)
-0.506
(0.309)
0.129
(0.108)
1.695***
(0.537)
0.011
(1.997)
Yes
Yes
2.279***
(0.139)

0.070
931

0.078
903

