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Abstract
Purpose – The purpose of this study is to discuss the theory of gender bias in innovation studies, to
illustrate the gender bias of innovation studies by using empirical means and to suggest what is needed
to reduce such bias. Previous studies on innovation have primarily focussed on male-dominated
industries. These studies have been biased and hence unable to capture the range of innovations
covered by theoretical definitions.
Design/methodology/approach – An innovation survey was conducted among entrepreneurs in
the traditionally “female-labelled” health-care industry, avoiding the “male-labelled” concept of
innovation itself in the questionnaire. The authors endeavoured to ascertain whether there is a
significant difference between males and females in terms of innovativeness. Quantitative analyses
were used to analyse the results and draw comparisons with an ordinary innovation survey.
Findings – Using a gender-aware operationalisation of innovation, no significant difference in
innovativeness was found between men and women. This suggests that more attention is needed to
correct the prevailing gender bias in innovation studies. A research model is presented to further
understand the gender-biased operationalisations of innovation. Each of its three dimensions has a clear
impact upon perceived innovativeness: the gender-label of the sector studied, the gender-neutrality of
the operationalisation used in the study and the gender of the actors involved. All dimensions should be
taken into account in future innovation studies that aim for gender neutrality.
Practical implications – Operationalisations for measuring innovations are usually biased.
Therefore, women appear less innovative, which, in turn, leads to less visibility.
Originality/value – Gender perspectives are very seldom employed in innovation studies. In
quantitative studies of this sort, it is even rarer. Our empirical evidence from the quantitative study
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shows the urgency of the need to broaden the concept both in academic, political and public debates.
This is not the least for efficiency reasons in resource allocation and public policy.
Keywords Innovation, Gender theory, Women’s entrepreneurship, CIS, Services industries
Paper type Research paper

Introduction
It is still a commonly held belief that innovations are made of metal (cf. Utbult, 2007), or
are at least technological and product-driven (Blake and Hanson, 2005). There is an
obvious risk that such bias may cause the economy to miss out on the many advantages
of innovation that we fail to even perceive, let alone encourage and support. In the
so-called “innovation-driven economies” (Kelley et al., 2012) of many Western countries
economic growth, to a large extent, takes place in the service sectors. Innovation
research has traditionally focussed on the manufacturing sectors, leaving little attention
to innovations and innovativeness in private- (cf. Gallouj and Weinstein, 1997; Barras,
1986; Miles, 2005) and public- (Mulgan, 2007; Windrum and Koch, 2008; Earl, 2002; Potts
and Kastelle, 2010) service sectors. Lately, there has been a promising increased interest
in studies of innovation in these sectors (cf. Windrum and Koch, 2008; Elg and Kollberg,
2009). However, service innovations are not commonly included in mainstream
innovation surveys (cf. the European Community Innovation Survey [CIS], and also the
Canadian innovation survey, SIBS, and its USA equivalent, BROS). A consequence of
this focus on manufacturing sectors is that it makes men appear to be more innovative
than women (Ljunggren et al., 2010). In this paper, we take the internationally influential
CIS as a case in point.
Applying a gender perspective on innovation gives rise to certain theoretical
implications (Fogelberg, 2013). In this paper, these are illustrated by first conducting an
analysis of the CIS, and second by analysing our own survey in the traditionally
“female-labelled” health-care sector[1].
There is a need to delve deeper into the gender labelling of innovation from both a
theoretical and a practical perspective. There remains a lack of theoretical studies that
problematise and discuss the different dimensions of gender labelling with respect to
innovation. Furthermore, empirical studies that have attempted to capture
innovativeness in female gender-labelled industries are rare. This article contributes to
this nascent field of theoretical knowledge by conceptualising the genderedunderstanding
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of innovation in terms of three dimensions, and by revealing previous
gender-biases by employing a quantitative empirical study.
As indicated above, a new body of literature on gender and innovation is currently
emerging (cf Alsos et al., 2013). One of the relatively early studies in this field was
conducted by Nyberg (2009), who suggests that women’s innovations are made invisible
due to the male gender labelling of innovation as a concept, and its links to technology.
Kvidal and Ljunggren (2010), Ljunggren et al. (2010), Amble (2010) and Lindberg (2010)
have drawn similar conclusions. However, the discussions presented in these studies
have not yet made a significant impact on either mainstream innovation studies or the
policy discussion surrounding important instruments of innovation measurement, such
as the Oslo Manual (OECD, 2005) and the CIS (cf. Eurostat, 2008).
The aims of this paper are:
• to discuss the theory of gender bias in innovation studies;
• to illustrate the gender bias of innovation studies by using empirical means; and
• to suggest what is needed to reduce such bias.
To achieve these aims, we pose the following research questions:
RQ1. Which industries have dominated in previous studies of men’s and women’s
innovativeness?
RQ2. What are the gendered consequences of previous operationalisations of
innovation?
RQ3. Does a gender-aware operationalisation combined with a focus on femalelabelled
industries still indicate significant differences between men and
women’s innovativeness?
This research was conducted using an abductive approach (Alvesson and Sköldberg,
2000) where theoretical and empirical work is conducted interchangeably, one providing
input to the other. For reasons of clarity, the article is structured as follows: RQ1 and
RQ2 are discussed in the literature review, which follows below. The theoretical
arguments are illustrated and supported, first by a section analysing CIS from a gender
perspective and, subsequently, by our own telephone survey, which follows the
literature review. A methodology description precedes the presentation of our results.
The discussion section explicitly addresses the aim of the article and the research
questions, before outlining a tentative model for gender-aware studies of innovation.
The paper concludes with the study’s implications for theory and practice.
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Previous studies
In this section, previous studies with implications for the gendering of innovation are
reviewed and discussed in relation to the research questions listed above.
Models and definitions of innovation
Researchers of innovation and gender argue that the concepts innovation and innovators
build on notions that promote men and certain forms of masculinity as the norm (cf.
Blake and Hanson, 2005; Pettersson, 2007; Nyberg, 2009; Lindberg, 2010). Why this is
the case can be explained in different ways. One explanation can be found in the
dominance of the linear model of innovation, which was the first theoretical framework
for understanding the relationship between science, technology and the economy
(Godin, 2006). As Godin (ibid) also notes, the model has continued to feed public
discourse and academic analyses, despite having been long criticised by not only, for
example, Kline and Rosenberg (1986), but also by Schmookler (1966), Price and Bass
(1969) and Meyers and Marquis (1969). In the linear model, innovation is regarded as a
result of basic research, applied research, development, production and diffusion, which
all take place in a chronological and sequential order. R&D has become a proxy for
measuring innovation and, thereby, a “rhetorical entity” (Godin, 2006, p. 659) used by
administrators and agencies that fund R&D. Allowing R&D to become a proxy for
innovation is problematic, as all firms d o n ot c onduct R &D. F or e xample, in
knowledge-intensive service sectors, only 44 per cent of the innovative firms that were
surveyed actually conducted R&D (Nählinder, 2005). This implies that R&D is thus an
especially poor proxy for innovation in service sectors. Note too that female employment
is concentrated in the service sector (Salazar and Holbrook, 2004) and if those sectors do
not conduct R&D females are overlooked.
Among those who, without success, have tried to replace the linear model are Kline
(1985), Kline and Rosenberg (1986) and Rothwell (1992). Kline and Rosenberg (1986)
argue that the linear model only holds for a minority of innovations, as innovations are
not results of a linear chain of causation. According to them, firms innovate because they
see a commercial need for it; their starting point is using knowledge they already
possess in a novel way. When firms do not manage, the authors argue, the firms consider
investing in scientific research. Consequently, it is the customer who is an experienced
user and who is the source of innovation. This point is also stressed by von Hippel (1988)
and Lundvall (1988).
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The resilience of the linear model is surprising against the backdrop of how
innovation is defined in current research. See, for example, The Oxford Handbook of
Innovation edited by Fagerberg et al. (2005). In this influential book, the authors argue
that the linear model is only applicable to a minority of innovations. Today, there are
several inclusive definitions of innovation. One definition is made by Kanter (2000,
p. 168): “the creation and exploitation of ideas”. This definition can, however, be
criticised for being too vague. The 1997 Oslo Manual (OECD, 1997), in contrast,
differentiates between “process innovation” (when goods or services can be produced
with fewer resources); “product innovation” (the improvement or development of a new
product, goods or services); and “organizational innovations” (new forms of
organisation). Edquist et al. (2001) suggest that process innovations should be further
divided into “technological process innovations” and “organizational process
innovations” so as to facilitate analytical distinctions. Here, we use the inclusive
definition provided in the Oxford Handbook of Innovation; “Invention is the first
occurrence of an idea for a new product or process, while innovation is the first attempt
to carry it out into practice” (Fagerberg et al., 2005, p. 4). This definition distinguishes
between two requirements, both of which must be fulfilled for a specific change to be
regarded as an innovation. The first requirement is the first occurrence of an idea. The
second requirement is that this idea is put into practice, in one way or another. It should
be noted that the definition does not include connotations of whether the products are
goods or services, nor in which sector, industry or organisational form they are carried
out. Hence, we argue that these inclusive definitions are not gender-biased as such. As
we will see, it is the operationalisation of innovation that is often considerably more
restrictive.
Three additional themes have been identified in the review of the emerging body of
literature on innovation and gender: men and women as innovators, the
operationalisation of innovation and the industries that are studied. Below, these are
discussed in turn.
Men and women as innovators
Consistent with Kvidal and Ljunggren (2010), innovation processes are considered to be
gender neutral. A plausible reason for this claim is that mainstream innovation studies
seldom focus on the person, i.e. the innovator. However, women are still marginalised
and are less visible as innovators than are men (Nyberg, 2009; Nählinder et al., 2010).
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This point can be illustrated by the observation that The Oxford Handbook of
Innovation (Fagerberg et al., 2005) only mentions “women” four times, and never as
innovators. There is a tendency to view women as actors at the receiving end of
technology, or as users instead of as possible innovators (Cockburn and Ormrod, 1993).
A somewhat limited and disparate discussion on innovation and gender does take place
in other disciplines, however, including entrepreneurship (Ljunggren et al., 2010),
economic geography (Blake and Hanson, 2005), political science (Lindberg, 2010) and
among policy analysts. An attempt to explain the underrepresentation of women as
innovators is found in the image of the inventor himself (sic!) – as a nerd. There are many
women who cannot identify with this image (Nyberg, 2009).
As the social visibility of technology is higher in some (male-dominated) sectors
(Nyberg, 2009), these sectors become the dominant ones (i.e. in the era of a resilient linear
model). However, there is also the question of how industries are perceived. One example
is the women-dominated textile industry, which is a technological industry without
being regarded as such. An explanation for this could be found in the engineering
profession, which is discussed by Nyberg (2009). She argues that the concept of
innovation (or rather invention) is based on the engineering profession, which is strongly
male-dominated. Note that women-dominated health care is a problem-solving activity,
but it is seldom seen as innovative. Lindberg (2010) shows how male-dominated areas in
the Swedish economy receive innovation funding more often than others. Almost 80 per
cent of all projects that receive funding come from male-dominated sectors. Kvidal and
Ljunggren (2010) discuss why innovation support tends to promote male-dominated
sectors, and explore the possibility of changing the gender-pattern through promoting
female-dominated sectors.
The operationalisation of innovation
Even if some definitions of innovation per se are inclusive, operationalisations of the
concept are usually more restricted (cf. Acs et al., 2002; Green et al., 1995). In fact, it is
common to use a patent, for example, as an operationalisation of innovation (Archibugi
and Pianta, 1996). Comparing investment in R&D with the number of applied patents
makes it possible to measure output. However, counting patents implies that only the
first of the two requirements of an innovation are captured because a patent is an
invention rather than an innovation (i.e. the patent might end up in a drawer and never
be realised as a product; it is never put into practice). Furthermore, these
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operationalisations underpin a gender bias.Weknow that among those seeking patents,
men largely dominate (Nyberg, 2002). In Sweden, the geographical context of our study,
only approximately 5 per cent of patent holders are female (Nyberg, 2009). Thus, even
though the academic discussion has developed from the linear model, it still influences
how innovations are operationalised. As explained by Godin (2006), this state of affairs
exists because the linear model can be supported by statistics, while new models cannot.
We argue that it is highly probable that the same type of gender labelling previously
seen in entrepreneurship, self-employment and invention (Cohen and Jennings, 1995;
Sundin, 2002; Ahl, 2004; Bruni et al., 2004; Brush et al., 2006, 2009; Tillmar, 2007; Sundin
and Tillmar, 2010a, 2010b; Marlow and McAdam, 2012), also relates to innovation. In the
field of entrepreneurship, there is an increasing awareness of gender bias, measured by
the number of scholars focussing on the issue. This shift has, however, not yet taken
place in the field of innovation studies, where the key concept is still seen as gender
neutral (Ljunggren et al., 2010). Attempts have been made to redefine innovation, for
example, by Blake and Hanson (2005), who take the geographical and social context of
innovation into account.
The Oslo Manual (OECD, 2005) is an important tool for understanding innovation,
and the CIS is internationally relied on by many scholars (cf. Fagerberg et al., 2012).
However, while these studies are not left un-criticised, (cf. Salazar and Holbrook, 2004),
the criticism is, with a few exceptions, not directly related to gender. As Amble (2010,
p. 10) explains:
In principle, a seemingly gender-neutral word such as “innovation”, put into practice through
policy documents […] can involve practices which are heavily gendered and context
dependent without saying so. In the description of Norway today, innovation is claimed to be
something masculine and perceived to be connected to something new, physical and technical,
with the ability to compete in a globalised reality.

Amble (2010) argues that since the female workforce is employed to a very high extent
in services and welfare, a suitable definition must take this into account, and not
systematically exclude these activities from potentially innovative activities. In other
words, the commercial aspects of the definition of innovation must be downplayed, and
this can be done through replacing words such as commercialisation and economic value
with utilisation and exploitation, thus disconnecting the concept of “innovation” from
“pecuniary value”. The author compares three definitions of innovation and concludes
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that words such as production, market and economic value are male-labelled, whereas a
definition focussing on use and usability is more inclusive from a gender perspective.
Other researchers have suggested the inclusion of gender by considering it as a
dimension of innovation (Blake and Hanson, 2005). They argue that activities not
ordinarily carried out as innovations should be regarded, as such, as an innovation,
according to these authors, as women do not usually run auto repair shops.
Based on these previous studies, we suggest that distinguishing the definition of
innovation from the operationalisation of innovation is an important stepping-stone to
understanding the relationship between gender and innovation. That is to say, most
definitions of innovation cover a wider range of innovations than the common
operationalisations, which, in turn, are more gender-biased.
To conclude our review of the previous studies in this field, there are multiple and
complex layers of gender-bias with respect to innovation. It is difficult to distinguish
between the extent to which studies of innovativeness report gender-differences and the
extent to which these differences actually exist.
Empirical studies and analysis
Before presenting our own survey data, we devote a section of this paper to presenting
an analysis of the influential CIS study from a gender perspective.
CIS from a gender perspective
This analysis deals with RQ1. Which industries dominate in previous studies of men
and women’s innovativeness? We have noted above that the industry sectors that are
included in innovation surveys tend to be gender-biased. To illustrate this observation
in more detail, we have analysed the industries that are covered in one of the most
influential innovation surveys currently available,[2] the Swedish CIS 2008 (Statistics
Sweden, 2009). There exist a number of innovation surveys such as the European CIS,
and also the Canadian innovation survey, SIBS, and its USA equivalent, the BROS.
However, one of these surveys is of particular interest – the CIS. The CIS is based upon
the very influential Oslo Manual (OECD, 2005), which is a joint publication of OECD and
Eurostat. What makes the CIS special is that it collects firm-level micro data
longitudinally. Further, it was jointly launched in several (European Union) countries,
which facilitates international comparisons (Eurostat, 2008). When the first CIS was
launched in 1993, it was the first one ever to be internationally coordinated. For
researchers, the CIS is very important and is often used for research purposes
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(Fagerberg et al., 2012). Because our survey, which is reported on below, was conducted
in a Swedish context, we used the Swedish CIS (Statistics Sweden, 2009) as a source of
information.
Statistics Sweden provided us with the number of men and women active in the
economy according to industry. The RAMS database contains information on the
Swedish labour force according to, inter alia, industry and gender. This has enabled us
to compare the CIS selection of industries from a gender perspective. All 52 industries in
the RAMS database were sorted into male-dominated industries (up to 40 per cent of all
employees are female), gender-neutral industries and female-dominated industries (up
to 40 per cent of all employees are male). The statistics are presented on an aggregated
level, where the industries varied considerably in size. The smallest industry had 2,432
employees, while the largest industry was more than 191 times that number. The
analysis of the horizontal segregation is thus hampered by the considerably different
sizes of industries, a problem to which we will return.
Table I presents all 52 industries divided into horizontal segregation and inclusion in
the CIS 2008. We can see that 30 of 52 industries were included in CIS, and the industries
included are either male-dominated or gender-neutral[3]. We also note that very few
industries (6 of 52) are female-dominated[4]. Although the CIS 2008 is a very valuable
and widely used instrument for analysing innovation in Europe, it does not cover all
industries; thus, we cannot generalise patterns of innovation based on a skewed
selection of industries. We may also question why the CIS 2008 (Statistics Sweden, 2009)
contains neither a discussion nor an explanation of the selection of industries that were
covered in the survey.
Due to the remarkable differences in industry size, it is also important to mention the
number of men and women working in the different industries.
Table II focusses on the number of employees working in industries according to
gender-dominance and inclusion in the CIS 2008. The aggregated sums of the columns
and the rows in Table II have been used to calculate the expected values of the other
cells, given an equal distribution. In other words, the expected values are a mechanical
calculation of the value of each cell assuming an equal distribution along the columns
and rows. For example, 41.2 per cent of all employees are working in male-dominated
sectors, and 67.6 per cent of all employees are working in sectors included in the CIS.
Because the labour force consists of 4,515,371 employees, and 4,515,371 _ 0.412866 _

9 (28)

0.676838 _ 1,261,790, we would expect approximately 1,261,790 employees to work in
the male-dominated sectors excluded in the CIS. However, as we saw in Table II, fewer
people work in these sectors (568,144). Further, the table shows that, for example,
1,296,099 employees were working in the 23 male-dominated industries included in the
CIS, whereas 1,571,256 employees were working in the 6 female-dominated industries.
When analysed in terms of the number of employees, Table II shows that
male-dominated industries prevailed in the CIS 2008.
The distribution in Table II is not even remotely what would be expected assuming
an equal distribution along columns and rows. In sum, these simple analyses show that
the CIS 2008 has a strong gender-bias towards male-dominated sectors. One
contributory factor to this state of affairs is that women are overrepresented in service
sectors, both private and public; i.e. industries with a shorter tradition in innovation
studies. As a consequence of this, women appear less innovative than they probably are,
as they, to a lesser extent, work in sectors that are surveyed in more detail for innovation.
The HCSFS study
This section presents our empirical survey, its context and how it was conducted. First,
it should be clarified that we refer to owner-managers as “entrepreneurs”. For empirical
reasons, we find this adequate to our current purposes, despite the theoretical
distinctions between the concepts[5].
Geographical and industrial context
The HCSFS study was conducted in Scania, southern Sweden, in 2009. The survey was
launched with the purpose of investigating the impact of policy changes on the
health-care sector.Afurther discussion on the intended and unintended consequences of
this is outside the scope of this paper, and we refer the reader to Sundin and Tillmar
(2010a, 2010b).
Population of firms included
In terms of industrial context, the ISIC codes 86-88, representing health-care and care
services, were included in the present study. The entrepreneurs in the sample were
active in the following six industries:
(1) housing and accommodation;
(2) primary health care;
(3) other public medical services;
(4) specialist care;
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(5) social work; and
(6) non-institutional care[6].
There were 2,318 health-care firms in the defined population in the region. As many as
1,638 of those companies had no employees, i.e. about 70 per cent were run by sole
entrepreneurs. Because of this large group, we stratified a random sample, i.e. we
interviewed 100 sole entrepreneurs and 100 entrepreneurs with employees. Interviews
were conducted with 203 firms, of which 120 entrepreneurs were women, and 83 were
men. Of the 120 women, 66 were sole entrepreneurs, while 33 of the 83 men were sole
entrepreneurs. The HCSFS survey was responded to by the owner, and thus the sex of
the owner could be extracted from the survey. When the firm had several owners, one
owner responded to the survey. This implies that there might be a slight error in the
distribution of gender in the survey, but we have no reason to assume a systematic error.
Details of the non-response rate and the questionnaire are discussed in Nählinder et al.
(2010). The sample was not stratified by the size of each firm, but a follow-up analysis
has shown that the firm-size distribution in the sample does not differ from that of the
population at large (ibid).
The entrepreneurs in the study
The sample covers an array of different care services, all of which are gender-labelled or
dominated by women. Table III shows the industry and profession, and the number of
men and women.
The proportion of male and female entrepreneurs in the sample is on a par with the
proportion of men and women working in the industry as a whole (cf Nählinder et al.,
2010, 2012). In Table III, we observe that a considerable number of “NEC” (not elsewhere
classified) have chosen to start up a firm in care services. We further note that medical
doctors are over-represented as entrepreneurs, and that assistant nurses are
under-represented.
Questions in the survey
When formulating the questions on innovation, we adopted Fagerberg et al.’s (2005)
definition rather than the every-day familiarity with the concept. In constructing the
survey, we were inspired by the questions asked in the CIS, but we aimed at phrasing the
questions in a more encompassing way. Consistent with the CIS’s approach, we
distinguish between product innovation and process innovation, but not primarily
because we suspect gender differences in the actors’ propensity to carry out product
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innovation and/or process innovation. Rather, we wanted to ask about innovations
without explicitly using the word itself. We argue that this approach improves the
validity of the study through measuring the extent of innovative behaviour rather than
one’s mere familiarity with the word itself. Table IV shows the questions and industries
that were included.
First, we note that the CIS uses the terms production methods, supply methods and
support methods, while the HCSFS uses the term working methods. We believe that
using working methods is likely to turn respondents away from health-care and/or the
public sector in line with Amble’s (2010) argument. Both operationalisations explicitly
mention the product (good/service), and, in the case of the CIS, its sale as well. Both
operationalisations make reference, to different extents, to the commercialisation (of
goods/services) and pose the question by using business terminology.
With regard to the term innovation, the CIS mentions the word in the heading, in
contrast to the HCSFS, which does not. Therefore, we argue that the HCSFS uses more
gender-neutral operationalisations than the CIS[7].
Methodology and analysis
Based on the HCSFS sample, we created two groups, men and women, to compare their
innovativeness. We report on the proportion of men and women who created
innovations during the period, and the proportion of men and women who carried out
product or process innovations. We also performed one-way analysis of variance
(ANOVA) tests which are univariate non-parametric tests to identify statistically
significant differences between the two groups of entrepreneurs. Such tests are
appropriate when analysing subsamples with a varying number of respondents. The
tests incorporate less rigorous assumptions than parametric tests because they are not
dependent on assumptions of the precise form of distribution of the sampled population.
Consequently, they can be used on a variety of measurement scales.
Findings
We have used univariate non-parametric tests, as described above, to test whether we
could identify statistically significant differences between men and women in our study
of a female-labelled sector with relatively gender-neutral operationalisations. When we
analysed whether the firms made any innovations during the period, we included both
of the questions presented above, i.e. whether the entrepreneurs carried out either a
product innovation (a new or improved good or service) or a process innovation (a new
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or improved method of producing goods or services) or both. We also used
innovativeness as the dependent variable and gender as a factor in the one-way
ANOVA. The results are presented in Table V.
The first important observation is that the proportion of innovative firms is very
high, regardless of the gender of the entrepreneur. Thus, it is possible that the inclusive
operationalisations used here capture more innovations carried out by both women and
men than the CIS does. We further observe that there are small differences in
innovativeness between men and women, and that these differences are not statistically
significant. The significance value is 0.412, i.e. not statistically significant. In other
words, when treated as statistical categories, there are no differences in innovativeness
between men and women in the HCSFS.
As a second step in our analysis, we looked closer into the type of innovation carried
out by the entrepreneurs. Our analysis is presented in Table VI.
As Table VI shows, we find that women appear slightly more inclined towards
process innovation, whereas men engage in product innovation somewhat more.
However, neither of these differences is statistically significant. To come to this
conclusion, two different one-way ANOVAs were performed, both with gender as a
factor. In the first ANOVA, product innovation was considered to be the dependent
variable and, in the second ANOVA, process innovation was considered to be the
dependent variable. The first ANOVA had a significance level of 0.394, and the second
had 0.915. In other words, not even when innovation is broken down into product
innovation and process innovation do we find any statistical differences between men
and women in the HCSFS study.
The analysis thus contributes to the present knowledge on innovativeness among
men and women by suggesting that there are no significant differences between men
and women if the study itself is not gender-biased. However, the survey data reveal
limited information about the underlying motivation to innovate. Furthermore, a
possible explanation as to why the respondents are so innovative could be that they are
in a developing industry. Thus, we suggest that the gender-aware approach to
innovation used in the HCSFS study has revealed previously invisible innovations in the
health-care sector, in general, and among women, in particular.
Discussion
The aims of this paper are:
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• to discuss the theory of gender bias in innovation studies;
• to illustrate the gender bias of innovation studies by using empirical means; and
• to suggest what is needed to reduce this bias.
We fulfil these aims by answering the three research questions:
RQ1. Which industries have dominated in previous studies of men’s and women’s
innovativeness?
RQ2. What are the gendered consequences of previous operationalisations of
innovation?
RQ3. Does a gender-aware operationalisation combined with a focus on femalelabelled
industries still indicate significant differences between men’s and
women’s innovativeness?
These three research questions are discussed in turn.
The first point concerns the industries that have been studied in previous research on
men and women’s innovation. The emerging literature on gender and innovation has
shown how innovation is supported and investigated in male-dominated sectors. Our
analysis of the horizontal segregation in the Swedish CIS 2008 shows how
male-dominated industries prevail in the selection of industries that were surveyed. The
(gendered) selection of industries is taken for granted to the point where it is not even
discussed in the report (Statistics Sweden, 2009).
The concept of “innovation” was developed within the realm of manufacturing,
which, by tradition, is male-dominated. This creates a pattern of assumptions where
the operationalisations of innovation are closely linked to these industries. The
assumptions are strengthened by layers of gender labelling – of the occupations,
the industries and of the activities per se. Innovation has become a male activity,
which is reflected in policy and funding (Lindberg, 2010). Changing this underlying,
yet strong, pattern requires an awareness of the phenomenon and its consequences.
The gender-bias in the industries that were investigated needs to be given further
credence. An important step towards this goal would be to systematically map the
gendered pattern of the industries that are usually included in innovation surveys
(other than the CIS), and to question the selection of particular industries found
therein.
The second research question concerns the gendered consequences of previous
operationalisations of innovation. Both previous research and our CIS analysis have
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shown that innovation, just as entrepreneurship, is still gender-labelled as “male”. If we
are to investigate the phenomenon of innovation, rather than merely the perception of
the word, we may have to avoid using the word itself. In re-expressing the concept of
“innovation”, i.e. in operationalising it, we also need to be aware of the gender-label
invoked by other words. Amble (2010) discusses the gender-labelling of innovation and
points out that some words associated with innovation, such as production, market and
economic value, do not contribute to the perception of female-labelled activities as being
innovative. CIS 2008 includes the words innovation, production methods, supply methods
and support methods, all of which, assuming the veracity of Amble’s argument, are
male-labelled. In formulating the questions on innovation in the HCSFS, we have partly
succeeded in operationalising innovation in gender-neutral terms, as seen in Table IV.
However, as the questions are still formulated by using business terminology, the
HCSFS also includes some male-labelled words. The operationalisation trap is ominous
as well as inevitable. Notwithstanding this, the HCSFS has taken a big step towards a
gender-neutral goal. Arguably, this operationalisation is likely to have captured a wider
range of innovations from both men and women.
The third research question we address in this study concerns the differences between
males and females regarding innovativeness in a relatively gender-neutral study. We
have seen that the somewhat sparse research on innovation and gender does reveal
gender differences. However, the HCSFS does not actually present any statistically
significant differences between men and women regarding innovativeness. A plausible
explanation is that we have taken into account the dimensions of gendering identified
through the literature review. We suggest that this is the main reason why we do not
find differences in innovativeness between men and women.
Theoretical and methodological conclusions
The findings that arise from addressing the three research questions are interlinked.
Together, they give us several pieces of the puzzle of how innovation is gendered in
research, policy and practice. We have chosen to express our theoretical and
methodological categories as three dimensions, which we suggest should be considered
in future studies. Those dimensions are foundational to our analysis:
• gendered operationalisations;
• gender-labelling of the sectors that are investigated; and
• the gender/sex of innovator.
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This model is used to explain the invisibility of women’s innovativeness in previous
studies. Thereafter, we suggest a model to enable gender neutrality in future innovation
studies.
Dimension 1: gendered operationalisation. We found that the operationalisation of
innovation may be gender-biased to differing degrees. HCSFS uses a more
gender-neutral operationalisation of innovation than studies that are still heavily
influenced by the linear model, like, for example, the CIS in Europe, BROS in the USA or
SIBS in Canada. Our contention is that the (more) gender-aware operationalisation of
innovation used in our survey has had a strong positive impact on the range of
entrepreneurs who identify themselves as innovative. In consequence, we identify a
very high level of innovativeness among both male and female entrepreneurs. Our
operationalisation of innovation has contributed to making many previously invisible
innovations visible, which confirms our observations from previous studies on
innovativeness. The visibility of innovation is important, not least because it is more
difficult to support invisible innovation. The relatively gender-neutral
operationalisation of innovation that was applied in the HCSFS survey is a prerequisite
for understanding why – in contrast to previous studies – there are no statistically
significant differences between men and women in our analysis. Thus, we contend that
there is empirical support for using not only inclusive definitions but also inclusive
operationalisations of innovation.
Dimension 2: gender labelling of the sectors that are investigated. The sectors that
are investigated may be gender-labelled. HCSFS covers female-labelled sectors, but
it is puzzling why this has been done so infrequently. The lack of gender-awareness
in previous studies can be explained by the fact that the CIS is perceived and used by
researchers and policymakers as the definitive tool for measuring innovations (cf.
Schubert, 2010). A consequence of this is a focus on male-labelled sectors.
Furthermore, the general understanding that innovations are perceived as tangible
products implies a focus on certain sectors. The high innovation level in the HCSFS
is a clear indication that this type of sector should also be included in surveys of
innovation, such as the CIS. The exclusion of the health-care industry from Sweden’s
CIS 2008 reproduces a skewed understanding of innovation, and reinforces the
vicious circle in which employees in certain industries do not see their creative
problem-solving as innovative. A fundamental issue from a gender perspective is
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that the male labelling of innovation makes the phenomenon invisible among
employees in female-labelled industries.
Dimension 3: gender/sex of innovator. Our findings from the HCSFS appear to be in
contrast to previous studies (Ljunggren, 2002; Nyberg, 2009), as we do not find a
statistically significant relationship between the gender of an innovator and
innovativeness. What appears to be a disproportionate number of innovative women in
the HCSFS, appears to be less strange when the operationalisation (Dimension 1) and the
sectors that are chosen (Dimension 2) are taken into consideration. Based on the HCSFS
analysis, we suggest that women and men may be equally innovative, but that the
visibility of innovation is hampered in the three dimensions, and if Dimension 1 and
Dimension 2 are properly considered, the third dimension may prove to be of less
significance. Nonetheless, to further develop a theory of gender and innovation, it is still
relevant to generate data that distinguish between men as innovators and women as
innovators. Because both men and women are socialised into a gendered society,
differences in innovativeness in some future studies would by no means be surprising.
Notwithstanding this, as Nyberg (2009) argues, invisibility is also related to the gender
of the innovator.
The three dimensions are interrelated in the model below[8]. All three should be
taken into account simultaneously to understand the complex issue of innovation
and gender. Primarily, men are visible as innovators with a gender-biased
operationalisation of innovation. When the gendering of operationalisation enters
the picture (i.e. the right side of Figure 1), many more innovations, from both male
and female innovators, are visible. We observed this in the HCSFS study. In short,
the way we measure innovation will have a great impact upon the (number of)
visible innovations of men and women.
The discussion here shows the need for further studies and theory development of
both a quantitative and qualitative nature. The model we present above should be
scrutinised and further elaborated. Of particular importance is the further investigation
of the empty cells in the figure. Conducting a gender-neutral study of innovation would
also be valuable in studies of male gender-labelled sectors. In fact, the formulation of the
HCSFS survey questions has probably had a positive impact on the number
of innovations reported by both men and women, presumably eliciting more, otherwise
invisible, innovations. A similar discussion could of course be based on other
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intersectional perspectives, incorporating such issues as class and/or ethnic minorities
into the analysis.
Specifically, we suggest that a gender-neutral operationalisation of innovation
should:
• exclude references that make operationalisation difficult to apply to welfare or
public-sector activities (such as the explicit reference to commercialisation);
• exclude the word innovation, as the concept that is associated with this word is
male-gendered;
• exclude references, including words, that are primarily used within
manufacturing-, engineering- or high-tech contexts, for example, patents;
and
• use a typology of innovation that clearly includes innovations other than
goods and technological process innovations. One way is to use the extended
taxonomy of “product innovation” and “process innovation” (Edquist et al.,
2001; Nählinder, 2005), as it includes both organisational and service
innovations.
Implications for policy and practice
The implications of these findings for policy and practice are profound in the sense
that potentially successful innovations may come from other sectors and actors than
previously assumed. This is of particular importance when allocating resources and
designing support programmes. Are female gender-labelled sectors, in particular,
those with steady growth, such as the health-care sector, perhaps the most
important and the most promising when it comes to innovations? Sectors commonly
understood as un-innovative might, thus, quite the contrary to common thinking, be
very innovative.
There is a need to re-think how innovation studies are conducted, and on which
sectors they are conducted. Some questions that arise from our findings are: Are
previous studies on innovation gender-biased, conducted with a male norm perspective
and a male-orientated definition of innovation? How should we understand the
connection between entrepreneurship and innovativeness? How does the gender
labelling of a sector or industry affect the innovativeness of men and women in that
sector/industry?
Lindberg (2010) concludes that almost 80 per cent of the innovation systems and
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clusters that received financial support from national and regional policy
programmes involved industries dominated by men. She finds in her study that
sectors employing many women are marginalised when the clusters and innovation
systems are promoted. Lindberg stresses the need for operationalising innovation in
new ways. In this paper, we argue that it is of importance to rethink where and how
innovation is studied. This is especially important as research and policy should be
closely linked. If our understanding of innovation continues to follow the linear
model of innovation, as a sequential process originating from basic research, only
certain types of industries will be deemed important; industries that are dominated
by men. This is ironic, because we know that future growth industries, such as the
health-care industry, are currently dominated by women and, furthermore,
dominated by services and processes. To create space for industries such as the
health-care industry in innovation policy, the measurement and common
understanding of innovation has to be adjusted.
Throughout the paper, we have shown that the way in which questions are
formulated in surveys, and how industries are selected for inclusion in said surveys,
have gender implications. We strongly argue that not only must the selection of
industries be extended to include more (and female-dominated) sectors, but questions
must also be asked in a gender-neutral manner. If surveys become gender-aware, we will
also gain a more nuanced understanding of what innovation incorporates, and what
may strengthen innovation in the future. There may also be other obstacles to
innovation, such as a lack of non-monetary resources and self-esteem (Nählinder, 2010),
which may hamper the realisation of innovation. In conclusion, if we do not survey the
occurrence and nature of innovation in these sectors properly, important factors will be
missed.

Notes
1. The health-care sectors are of great importance when sustainable growth is targeted in the
Western context. According to the World Bank, 10 and 17 per cent of gross domestic product
is used for health care in the European Union and the United States, respectively
(www.data.worldbank.org).
2. http://epp.eurostat.ec.europa.eu/portal/page/portal/microdata/cis
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3. That is to say, an industry is male-dominated if more than 60 per cent are male, and gender
neutral if the percentage of males and females are within the frame of 60-40 per cent. Statistics
Sweden contains information on the Swedish labour force, i.e. men 2,364,148 and women
2,151,223. In total, women thus constitute 47.6 per cent of the Swedish labour force.
4. This is a well-known phenomenon which is related to the breakdown of industries, where
male-dominated industries are typically described on a finer level than female-dominated
industries, which are often described on a more aggregated level.
5. This is in line with mainstream entrepreneurship theory. When working on the sample
(further explained below), we did not possess any criteria for examining whether the
owner-manager was acting in an entrepreneurial manner. An entrepreneur, relying on
Schumpeter’s (1934/1994) definition, is a person who, at least, does one of the following five
things: introduces new goods to the market; introduces new methods of production; opens up
a new market; exploits a new source of supply of raw material or half-manufactured goods; or
carries out new organisation of any industry, such as the creation of a monopoly or the
breaking up of a monopoly. Generally speaking, most owner-managers in the health-care
sector carry out one or several of the activities above, as they are acting in a market which is
in transition – as a monopoly is opened up for private actors. We thereby argue that they fulfil
the definition of an entrepreneur. Furthermore, an argument for using the term entrepreneur
and not owner-manager is in agreement with the main argument of the paper – the health-care
sector deliberately needs to reflect on concepts like “entrepreneur”, “entrepreneurship” and
“innovation”.
6. Some industries were excluded: dentists and dental hygienists, medical laboratories,
children’s care, operation of refugee camps and humanitarian services and physiotherapy
services. The ISIC physiotherapy services code covers quite a large group of firms, with many
run by sole entrepreneurs.
7. A methodological problem that was identified – once our analysis was complete – concerns
the length of the time for which the firm reports to be innovative so as to actually qualify as
innovative. In the CIS, it is clearly stated that it is a three-year time period, which is under
scrutiny. The HCSFS, however, vaguely refers to the last few years. It is not possible with
certainty to interpret the length of the time period understood by a “few years”, but we assume
that the respondents interpreted this as approximately three years, making the time-length
roughly equivalent of the CIS.
8. This model, although with a less developed discussion, we previously presented in a
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book-chapter (Nählinder et al., 2012).
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Male
dominated

Gender
neutral

Female
dominated

Number of
industries

Included in
CIS

24

6

-

30

Partly
included

-

1

-

1

Excluded in
CIS

5

10

6

21

Total number
of industries

29

17

6

52

Table 1. The industries (ISIC rev 4) of the Swedish economy divided according to
horizontal segregation and in relation to the CIS 2008. Sources: Statistics Sweden
RAMS database 2011 and Statistics Sweden (2009).

Maledominated

Genderneutral

Femaledominated

Number of
employees

Included in
CIS

1,296,099

112,311

0

1,408,410

Partly
included

0

50,788

0

50,788

Excluded in
CIS

568,144

916,773

1,571,256

3,056,173

Total number
of employees

1,864,243

1,079,872

1,571,256

4,515,371

0+0
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1+2

Total

1+0

Nec

0+2

Psychologist

0+0

Trained social worker

1+2

Physical therapist

14+7

Assistant nurse

Other public medical service

Nurse incl. midwife

Male+female

M.D.

Table 2. The actual number of employees in Sweden according to industry (ISIC rev
4), horizontal segregation and relation to the CIS 2008. Sources: Statistics Sweden
RAMS database 2011 and Statistics Sweden (2009).

17+13

Other non-institutional care

3+0

0+6

0+3

1+5

3+4

6+16

11+28 24+62

Housing and accommodation

0+0

0+4

1+0

0+0

1+0

1+0

10+5

13+9

Primary health care

2+2

0+0

0+0

0+0

0+0

0+0

0+1

2+3

Specialist care

8+3

0+2

0+0

0+0

0+0

0+0

3+4

11+9

Social work

0+0

0+2

0+0

0+0

1+4

1+15

10+0

12+21

Total

27+12

1+15

1+3

1+7

6+8

8+16

35+55 79+11
7

Table 4. Industry and profession, and the number of men + women

2008

HCSFS

Sectors (ISIC rev 4 for
CIS; ISIC rev 3 for
HCSFS)

5-9, 10-33, 35-39, 46, 49-53, 58, 61-63,
64-66, 71, 72.

86212, 86909, 87100, 87201, 87202,
87203, 87301, 87901, 87902, 86211,
86102, 86221, 86222, 88101, 88102,
88992, 88993

Question(s)
regarding
product innovation

During the 3-year period [1 January
2006 – 31 December 2008] did the
business introduce:

Of the products you are selling, are there
any goods/services that you have
developed or developed further during
the last few years?

a) New or significantly improved
goods? Exclude the simple resale of
goods purchased from other businesses
and changes of a solely aesthetic nature.
b) New or significantly improved
services?
Question(s)
regarding
process innovation

During the 3-year period [1 January
2006 – 31 December 2008] did the
business introduce new or significantly
improved processes for producing or
supplying goods or services?

Have you, during the last few years,
developed new working methods in
your company to produce
goods/services?

Between 2006-2008, did your firm
introduce…
•
•
•

New or considerably
improved production
methods?
New or considerably
improved supply methods?
New or considerably
improved support activities
for the company’s processes?

Table 5. Comparison of the operationalization of product and process innovation in
CIS and HCSFS.
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Has the firm made any innovations?

Yes

F

p

Men

81 % (67)

F(1,202)=0,675

0,412

Women

76 % (91)
Table 6. Proportion of men and women who made innovations during the period
under investigation. (Source: HCSFS).

Percentage
Product
of
firms
which made innovation

F

Men

F(1,202)

64 %

p

Process

F

p

F(1,202)

0,915

innovation
0,394

65 %

=0,731

=0,011

Women

60 %

68 %

Total

62 %

67 %

Table 7. Proportion of men and women who have carried out product or process
innovation. (Source: HCSFS).
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