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The article comprehensively reviews the theoretical and empirical work on
gender and the knowledge society and introduces the articles of the special
issue. Three ways in which the knowledge society and economy are gen-
dered are distinguished: the gendering of human capital; the gendering of
networks and the gendering of the definitions of the knowledge society.
Using data from the Labour Force Survey, an original analysis of the
gendering of the UK knowledge economy is presented. It finds that the
choice of definition of the knowledge economy makes a difference to its
gender composition: the more centred on technology and fixed capital, the
more masculine, the more centred on human capital, the more gender
balanced. The knowledge economy provides better work and conditions.
Gender gaps are narrower in the knowledge economy than the overall
economy: occupational hierarchies are narrowed to women’s advantage,
while differences in work temporalities are narrowed to men’s advantage.
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Introduction

Is the knowledge society gendered? The development of the knowledge
society has the potential to change the nature of gender relations, with

implications for work and organization. The knowledge society and
economy draw on increases in human and social capital. If human capital
and social capital are gendered, then this has the potential to change
the gendered nature of the workplace, with implications for work and
organization.

There has been much celebration of the knowledge economy as the next
stage of economic development (Castells, 1996), from early accounts of the
coming of post-industrial society (Bell, 1973) and the second industrial divide
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(Piore and Sabel, 1984) that requires flexibility in working practices (Handy,
1994) and delivers human capital-rich work (Reich, 1993) with horizontal
networks and personal autonomy replacing vertical hierarchies (Leadbeater,
2000, 2008). Some writers extend this celebratory approach to gender rela-
tions: Castells (1997) looks forward to the end of patriarchalism, with
women’s employment leading to the transformation of family life.

Numerous governmental reports have asserted the simultaneous potential
benefits of more women in science and technology for both gender equality
and the economy in the UK (Blackwell and Glover, 2008), the European Union
(EU) (European Commission, 2005) and internationally (UNESCO, 2007). UK
governmental reports from the 1960s onwards including the Dainton Report in
1968, the Finniston Report in 1980, the White Paper, Realising Our Potential, in
1993, Excellence and Opportunity in 2000, Maximising Returns to Science, Engi-
neering and Technology Careers, and the Department of Trade and Industry
Greenfield Report in 2002 promoted this synergy (Blackwell and Glover, 2008).
In parallel, the EU’s Lisbon Agenda seeks to develop the European economy
into the leading knowledge economy in the world (Kok, 2004; European
Commission, 2005) and simultaneously to narrow gender gaps in employment
and pay; these agendas overlapping in the European Employment Strategy
(European Commission, 2005) and in policies for gender equality (Pascual
et al., 2001; Rees, 1998; Walby, 2004, 2005, 2009).

However, there are also hesitations, caveats and critiques. Castells (1998) is
careful to note that not all are likely to participate and that there will be areas
without the skills and connections to benefit. Boltanski and Chiapello (2005)
show that autonomy can be recuperated to a fierce work ethic to the benefit of
modern capitalism. Quah (2003) notes that the sale of easily multiplied prod-
ucts made by a few can increase the gaps in rewards between the top and the
bottom. There has long been ambivalence as to the implications of science and
technology for women and pessimism about the implications of deeply
embedded gender inequality in its practices, cultures and institutions (Adam,
1998, 2005; Etzkowitz et al., 1994; Haraway, 1997; Wajcman, 1991, 2004).
Reviews of the evidence on the emerging knowledge economy do not
suggest a clear increase in gender equality and suggest that governmental
interventions have made little impact (Mósesdóttir et al., 2006; Stanworth,
2000; Walby et al., 2007).

In this context, how should the implications of the emerging knowledge
society and economy for gender relations and gender equality be analysed?
This article over-viewing the possible answers to this question has four sec-
tions. Firstly, is the increase in human capital that underpins much of the
knowledge economy gendered? Secondly, are the networks through which
the knowledge economy is increasingly organized gendered? Thirdly, what
are the implications of the different definitions of the knowledge economy for
gender relations? Fourthly, what are the gendered contours of the knowledge
economy?
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Firstly, in a knowledge economy and society, human capital has an
increased importance in production and many social activities. Since women
are increasingly more successful than men in gaining school-based and
university-based education and qualifications they might be expected to
do well in the knowledge economy and society. But many doubt that this
has happened. Is this due to women gaining the wrong sort of qualifications
or cultural stereotypes, inappropriate governmental regulation or for
other reasons? These issues are addressed in the articles in this issue by
Mósesdóttir and Caprile and Pascual.

Secondly, in a knowledge economy and society there is a shift in organi-
zational form away from domestic relations, markets and hierarchies towards
networks. Since women are often seen as more likely than men to possess the
social skills that make for successful networking, this change in organiza-
tional form might be expected to be advantageous to women. But has this
occurred? Do the informal practices in networks instead facilitate various
forms of informal social closure against women? These issues are addressed
in articles in this issue by Banks and Milestone and by Durbin.

Thirdly, what are the different definitions of the knowledge society and
economy and what are their implications for the understanding of gender
relations here? Does a more technological focus produce a more masculinist
picture than one that includes a wider range? How explicit and formal must
knowledge be in order to be counted as such? Boundary issues in the defi-
nition and construction of knowledge are addressed by Nishikawa in this
issue.

Fourthly, the article provides an empirical overview of conditions of
work in the gendered knowledge economy, using data from the UK in 2005
from the Labour Force Survey, comparing the implications of different defi-
nitions of the knowledge economy. This addresses gendered inequalities in
occupational hierarchies and the gendered variations in the quality of work
conceptualized as spatialities, contractualities and temporalities, and mul-
tiple engagements with space, different forms of contracts, and different
ways of organizing working time. Distinctive spatialities include working at
or from home, especially with the use of information and communication
technologies (ICT) such as computers and telephones. Contractualities
include distancing from the employer in practices such as self-employment
and temporary rather than permanent contracts. Temporalities include part-
time working, special working hours’ arrangements, overtime and shift
working (Aneesh, 2006; Gottfried, 2003; Gottschall and Kroos, 2007;
Holtgrewe, 2007; Huws et al., 1999; Sassen, 2000; Walby, 2009; Walby et al.,
2007).

The articles in this special issue of Gender, Work & Organization on the
knowledge society address these issues in original and innovative ways. In
this introductory overview article, the contours of the various debates are
mapped out.
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Is human capital gendered?

The early understanding of capital was developed in relation to fixed capital:
capital institutionalized in machines, buildings and technologies. However, it
is possible to identify three additional major forms of capital that are becom-
ing more important in the information age: finance capital (Soros, 2008),
human capital (Becker, 1964) and social capital (Bourdieu and Wacquant,
1992; Putnam, 2000).

There is an increasing separation between fixed or industrial capital and
finance capital. Finance capital is not made up of fixed objects but circulates in
a virtual form as money, credit, debt, mortgages, shares, including stock
options and securitized debt obligations (Strange, 1986; Tavakoli, 2003). Its
increased prominence is dependent upon the development of electronic
information, communication and computing technologies that increase the
speed of transactions and facilitate specific forms of risk and speculative
assessments, as well as a specific politico-regulatory environment that allows
(or did allow, until 2009) new financial instruments to operate and be
deployed at a distance from other forms of capital (Stiglitz, 2006; Krugman,
2008).

Knowledge can be understood as a form of capital, as human and social
capital, when capital is understood broadly as a set of resources and a social
relationship that is stabilized and institutionalized. One advantage of using
the concept of capital is that it embeds the concept of social relations at the
centre of discussions of economic forms. The knowledge economy and
society is distinctive in the increased use of knowledge as a factor of produc-
tion (Castells, 1996) and in the reflexive constitution of social relations and
institutions (Beck, 2002; Beck et al., 1994).

The concept of human capital is intended to capture the resources brought
by workers to their jobs. It is composed of the skills, qualifications and
experience owned by individuals and embedded in their person, which can
be sold on the labour market. Human capital can be acquired through edu-
cation in schools, universities and adult education courses and also through
training on the job (Becker, 1964). How human capital is gendered is the main
focus of this section.

In the ‘old’ economy the most important form of capital was that of fixed
capital, though there has always been some small presence of the other three
forms. In the ‘new’ economy there is an increase in the significance of human
capital, finance capital and social capital, as well as changes in the form of
fixed capital. The discussion of the knowledge society and economy is most
usually focused on human and social capital; however, all these four forms of
capital, their gendering and their relationship with other social relations are
interrelated.

The knowledge economy and society privilege those with greater amounts
of human capital. In both qualifications and social skills women appear to be
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advantaged. Young women have not only closed the gender gap in enrol-
ments and exam passes at school and university but have overtaken young
men in most countries of the global North, although among older people,
gender gaps in education remain. Women more often than men have highly
developed and effective social skills. This might mean that women would do
well in the knowledge economy. However, this does not appear to be hap-
pening (Mósesdóttir et al., 2006). There are several potential explanations for
this, including gaps in education policy, specialized rather than general
human capital, motherhood, occupational segregation, gender stereotypes
and the devaluation of women’s human capital.

Are there still significant gendered educational gaps resulting in gender
gaps in human capital? Although gender gaps among young people do not
favour men there are still gender gaps that favour men among older people.
Educational policy in the UK that is supposed to increase educational levels
among older people through a strategy of life-long learning is not as focused
on older people, as might have been expected. Instead it benefits most those
aged 16–19, thereby doing little to address gender inequalities among older
people (Appleby and Bathmaker, 2006).

While women do well in acquiring the general forms of human capital that
can be acquired in formal education, they do less well in acquiring the specific
technical skills that appear most relevant to science, engineering and tech-
nology (SET). They may achieve high levels of general human capital, but not
necessarily the specific types of human capital needed for high technology
jobs (Tam, 1997; Tomaskovic-Devey and Skaggs, 2002). The gender segrega-
tion in education and training can feed through to segregation in employ-
ment. The debates here are not so much over the fact of segregation but, more
importantly, over the reasons for the lesser value placed on women’s skills
and areas of work and the reasons for the segregation of women in areas
other than SET. Why are the skills and qualifications that women possess
treated as being of so little value in the knowledge economy? Why do women
acquire the wrong sort of skills for the knowledge economy?

The traditional explanation for the absence of women from higher levels of
jobs and pay is that motherhood precludes the equal development of
women’s human capital (Budig and England, 2001). Blackwell and Glover
(2008) find that women in science-based employment have both low rates of
motherhood and very low retention rates, suggesting that women leave such
occupations when they have children and have lower rates of return than in
other sectors of the economy. This implies that SET occupations are worse
than others in providing the environment needed to combine paid work and
care work.

One explanation for the relative absence of women in higher positions is
that the value of their human capital is underestimated as a result of the
cultural devaluation of women’s skills (Kilbourne et al., 1994), which is often
considered to be a general process. This type of explanation focuses on
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culture and gendered stereotypes. In this approach, educational and occu-
pational sex segregation is said to be due to gendered culture, ideas and
stereotypes while technology is seen to be masculine.

These gendered ideas, stereotypes and discourses about women’s capa-
bilities that limit women in SET can be held by women (their choice, their
fault), employers or male colleagues, or by all of these groups (Erwin and
Mauratto, 1998; Frenkel, 2008; Knights and Kerfoot, 2004; Phipps, 2007). In
many cases the focus of the analysis is largely on the stereotypes of SET work
held by girls and women. This approach has long been important in UK
programmes that seek to increase the proportion of women in science and
engineering, offering as a remedy a revisioning of science and engineering as
gender neutral and the provision of additional routes of access to education
and training (Henwood, 1996). In other cases the approach to cultural stereo-
types focuses instead on the beliefs held by dominant groups, thereby avoid-
ing the tendency to blame the victim. One way in which this process operates
is by the naturalizing of skills found in women’s work, treating them as if
they are always available to women as a consequence of their human nature,
so they do not need a financial or status reward. This approach is found in a
wide variety of works in the literature, as discussed by Adkins (1995, 1999)
and Adkins and Lury, (1999).

In some studies it is suggested that women, bosses and co-workers share
these cultural stereotypes. Ruiz Ben (2007) considers the continuing gender
gap in software development and Germany’s information technology (IT)
sector more broadly, finding that women are a very small proportion of
workers in the technical side of the software industry. Although she is inter-
ested in the use of the concept of profession and its relationship to power, her
reported empirical findings concern the definition of expertise: the ideas held
by men and women about technology and customer service. The women
defined themselves as using social rather than technical skills, and this cor-
responds with the expectations of the personnel managers. Thus, the article
focuses on the ideational world, on the role of stereotypes. In a similar way
Peterson (2007) focuses on the way stereotyped images of gendered qualities
are used to justify the exclusion of women from IT consultancy.

While some studies appear to show men and women agreeing on gen-
dered valuations of science and technology, others find diverse multiple
co-existing gendered discourses that indicate a less than perfect mapping of
practice and ideology. This is perhaps made most visible when jobs are
restructured and there are potentially new opportunities for new gender
configurations. An example of this is the development of new hybrid posi-
tions in information systems that need not only high level technical skills
but also social skills to engage appropriately with the user and customer
(Woodfield 2002; Moore et al., 2008). Woodfield (2002) investigates whether
this was an opportunity in which women who have both technical and social
skills could do better than men who only have technical skills and much
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poorer social skills. The outcome, however, was not one in which women did
better. This was despite the official rhetoric celebrating the opportunities the
new hybrid positions offered to women while simultaneously meeting an
industry need. Rather, two alternative discourses became dominant. In one
women’s social skills were treated as naturally available to women and thus
not important enough to be rewarded, while in the other, men’s social skills
to ‘close the deal’ and to shine with wizardry were fêted. Woodfield draws the
conclusion that the general devaluation of women’s skills in society is the
main cause of the disappointing outcome for these female hybrid workers.
However, while Woodfield’s description of this situation is fascinating, her
explanation is unpersuasive. The curious absence at the heart of this work is
any analysis of power. In the context of multiple existing discourses, who had
what power to make some discourses, rather than others, hegemonic? This
requires an investigation of the resources available to different groups to
produce hegemony.

While the perception that science and technology are culturally masculine
clearly exists in some locations, it is a leap too far to conclude this is a major
cause of the gender composition of this field. This is because the gendered
culture of science and technology might be a consequence rather than a cause
of its gendered composition, a mere correlation, or they might be mutually
determining. Critical discourse analysts, such as Fairclough (1992), caution
against simple cultural determinism, suggesting that the relationship
between discourse and the social environment requires investigation. Hege-
monic discourses are the outcome of struggles in which a variety of resources
are deployed by contesting groups (Gramsci, 1971).

In some accounts the contestation between competing discourses is made
more visible. Henwood (2000) finds that young women did just as well as if
not better than young men in educational courses in technology in terms of
their exam results but did not report to the interviewer the same level of
confidence in their abilities as did the young men, describing themselves as
less competent despite their exam achievements. Henwood (1996) draws
attention to studies (such as Devine, 1992) that show prejudice, negative
attitudes, discrimination and active hostility towards women from the ‘male
culture of the workplace’ in science and engineering.

To conclude: human capital is gendered in various ways. Although women
are increasingly gaining educational qualifications this has not had the sig-
nificant impact on their position in employment that might have been
expected. This is partly because education and training are themselves gen-
dered, so that women are slightly less likely than men to acquire the special-
ized human capital that is needed for jobs in science and technology. A
further aspect of this is the devaluation of women’s human capital as a
consequence of the uneven distribution of gendered power that allows mas-
culinist discourse to become hegemonic despite multiple competing dis-
courses on gender and human capital.
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Are networks gendered?

The development of the knowledge society and economy is linked
with the development of networked forms of the organization of work.
There are four main forms of work organization: domestic, markets,
hierarchies and networks. The increase in the network forms of organiza-
tion is linked with the increased significance of social capital as compared
with human capital: ‘who you know, not only what you know’.
These changes have complex and contested implications for gender
relations.

The most traditional form of work organization is the domestic form; not
all work organization is modern. Knowledge work still depends on the per-
formance of care work (Perrons, 2007). Further, there are remnants or rein-
ventions of domestic relations in some contexts, such as the use of couples as
the employment unit in some aspects of the hospitality trade (Adkins, 1995,
1999). With modernity, the major form of work organization is that of
markets. However, alongside markets there exist also hierarchies and net-
works. The very existence of the firm implies the existence of practices to
organize work other than markets (Coase, 1937; Williamson, 1975). Networks
are the form of work organization most often associated with knowledge
work (Leadbeater, 2008).

While there is often a presumption that there is an ongoing change from
hierarchies to networks, the changes in the organization of highly educated
labour are not entirely one way. In some universities there has been an
increase in commodification and marketization, on the one hand, and an
increase in bureaucratization (linked to an increase in audit) on the other
(Fletcher et al., 2007). There appear to be contrary trends in the industrializa-
tion of the academy and the collegialization of industrial research, suggesting
a partial or asymmetrical convergence. While traditional hierarchical man-
agement practices are entering the academy, collegiality and networking are
increasingly found among some workers in some high technology firms
(Kleinman and Vallas, 2001).

The most important new form of organization in the knowledge economy
is that of networks (Castells, 1996). Networks are linked to informal, flexible
working practices that enable nimble responses to rapidly changing economic
opportunities (Powell, 1991). The concept of network is linked to that of social
capital; indeed, access to networks is the key resource that constitutes social
capital (Portes, 1998).

Networks have been seen as producing more egalitarian forms of working
relations than markets or hierarchies (Leadbeater, 2008). Much of the enthu-
siasm for the knowledge economy is built around its potential for a better
quality of working life. But are network forms of work organization more
egalitarian than other forms; do they deliver a better quality of working life
(Gill, 2002; Walby et al., 2007)? There are strong divides in the literature as to
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the implications of networked organizational forms for equality in general
and gender equality in particular.

A key contrast is between hierarchical and networked forms of organiza-
tion. Are formal hierarchies worse than networks for gender equality? The
answer to this question depends on whether the hierarchies are governed by
principles that support or reduce gender equality. Traditionally it has been the
former (Walby, 1986; Witz, 1992). However, the bureaucratic nature of hier-
archical work organization has proved more open than networks to recent
intervention by states and other polities such as the EU that seek to regulate
inequalities in the workplace. The documentation and evaluation of work
tasks and the regularization of recruitment and promotion means that equali-
ties issues can be made visible and subject to controls (Walby, 1999). Fordism
is vulnerable to feminism in so far as this has become embedded in trade
unions and the polity.

Powell (1991) compares networks with markets and hierarchies. He sug-
gests that networks have methods of conflict resolution that involve norms of
reciprocity, as compared with haggling, court enforcement, administrative
fiat and supervision. The tone or climate of networks is open-ended with
mutual benefits, as compared with precision, suspicion, formal and bureau-
cratic structures. Leadbeater (2000, 2008) is a leading proponent of the advan-
tages of networked organizational forms, in that they deliver creativity,
sharing, egalitarian, independent and fulfilling working lives. He celebrates
the development of horizontal connections between people in networks,
rather than hierarchal relations. While noting that there are some inequalities
due to variations in connectedness to the e-world, he counters this with the
advantages to the global South of easier access to knowledge.

However, networks are not only about horizontal connections and sharing
but concern resources and power. Varied access to networks that have power
and uneven power resources available from different networks means that
power is central to the operation and consequences of networks (Burt, 1992).
Indeed, the concept of social capital is predicated upon networks collectively
providing access to resources to those who are in the network and not to
those who are not (Bourdieu and Wacquant, 1992; Putnam, 2000). Often,
networks are made up of people of the same sex, the same ethnicity, the same
religion and the same sexual orientation. Networks may be centred on occu-
pational groups, professions, trade unions and professional associations,
which use their resources to maintain and enhance their positions (Devine,
1992). Networks can thus act as forms of gendered social closure in a variety
of ways. Male subcultures in employment can act as old boys’ networks that
create barriers to women in technical areas of work (Lindsay, 2008). Their
exclusiveness can be maintained by informal practices and shared leisure
activities, from golf to football to lap-dancing clubs, as financial services
work in the City (of London) involves various shared post-work activities
(McDowell, 1997). They can: provide privileged access to information about
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job and promotion opportunities to members of strong or weak networks
(Burt, 1992; Granovetter, 1973); create informal rules of preferment that
contain criteria that benefit insiders, such as long hours and presenteeism that
are hard for care-givers to meet (Rutherford, 2001); provide support and
encouragement to insiders to help them over difficulties, but offer a hostile
(Devine, 1992) or chilly climate (Blickenstaff, 2005) to others; as well as gang
up on, bully, or harass outsiders (Stanko, 1988).

New organizational forms can be associated with new contractualities,
new spatialities and new temporalities. There is a tendency to shift away from
long-term employment by a single employer with standard hours of 9–5 on
weekdays towards shorter contracts with more employers and unsocial
hours. In this way, workers rather than employers tend to bear the risks
associated with employment, such as the costs of sickness, unemployment
and pensions. The work, while highly skilled, may be precarious. However,
this varies significantly between different sections of the knowledge economy
(Walby et al., 2007).

New organizational forms offer different forms of gendering of working
relations. While networks are often celebrated for increasing the likelihood of
horizontal and collegial forms of working relations, their informality reduces
the possibility of using conventional equal treatment laws and opens the door
to informal social closure.

Are the definitions of the knowledge society and
economy gendered?

The definitions of the knowledge society and knowledge economy vary in
what they encompass, with significant gender implications. The knowledge
society is a more encompassing term than the knowledge economy, for
example including education and governance. The definition of the knowl-
edge economy varies in the extent to which ‘knowledge’ is centred on the
technical or broadened to include a wider range of forms of science or struc-
tured knowledge, with implications for the picture of the gender composition
of the knowledge economy.

In a knowledge society a wide range of social institutions have been
restructured or inflected by new forms of knowledge, from education to
governance. Institutions may be more reflexive, drawing on expertise (Beck
et al., 1994). There may be new ways of doing politics as a result of new ways
of circulating information by e-mail and the Internet and the development of
epistemic communities (Haas, 1992; Leadbeater, 2008). There may be new
forms of sociality from Facebook to virtual games, with consequences for
identity (Agger, 2004). There are new forms of online consumption, from
shopping to gaming to porn (Adam, 2005). Education is a social institution
with key implications for the shape of social relations in the knowledge
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economy (Appleby and Bathmaker, 2006; Brine, 2006), although not all are
convinced that the development of the knowledge economy has been held
back by insufficient development of human capital (Livingstone, 1999).

These changes have varied implications for gender equality. While there is
greater inclusion of women in some areas, such as education, this is not
uniform. There are forms of relative gendered digital exclusion in society, in
the differential gendered use of the computer and Internet, e-mail, informa-
tion searching and online services, buying goods and services online and
interaction with public authorities. Women can be information-poor because
of their income levels, socioeconomic situations and traditional cultures. New
forms of Internet provision, such as pornography, may reproduce traditional
gender imagery. The use of market mechanisms may exacerbate these gender
divides. There are both increases and decreases in gender equality (Adam,
2005; Törenli, 2006).

Governmental institutions are important in regulating and shaping the
knowledge society and economy, including its gendering. The EU has pro-
moted both the development of the knowledge economy (European Com-
mission, 2005) and the development gender equality (European Commission,
2007) and argued for a synergy between the two in the European Employ-
ment Strategy (EES) (European Commission, 2005). However, there has been
a softening in the priority accorded to gender equality over the last decade.
Gender mainstreaming was once one of 10 policy goals of the EES. However,
the revised 2005 EES, following the Kok Report (2004), has increased the
focus on growth and jobs at the expense of the reduction in the visibility of
gender equality goals. As Mósesdóttir et al. (2006) have argued, the lack of
equal participation of women in economic decision-making holds back the
full integration of gender equality policies.

The choice of definition of the knowledge economy has important impli-
cations for its gendered image. There are a range of definitions in use, includ-
ing SET, ‘science, technology, engineering and mathematics’, ‘information’,
IT, ICT, ‘new media’ and ‘cultural creatives’. Most recent empirical work
provides accounts that are specific to particular small parts, industries or
occupations including the new media (Gill, 2002), IT (Jansson et al., 2007;
Peterson, 2007), ICT (Crump et al., 2007; Moore et al., 2008), software devel-
opment (Ruiz Ben, 2007) and information systems development (Woodfield,
2002). The choice of definition is gendered. Is call centre work knowledge
work because it uses new ICTs or not, since most of the work is done by
women and is routine (Durbin, 2007)? Is care work, often performed by
women, knowledge work because it involves tacit knowledge or not, because
little of the knowledge is made explicit (Lam, 2002; Nishikawa and Tanaka,
2007; Nonaka and Nishiguchi, 2001; Nonaka and Takeuchi, 1995)?

There are three main ways of drawing boundaries around the industries
that make up knowledge work put forward by statisticians in the UN (2005),
OECD, 2005) and EU (Eurostat, 2005a, 2005b). These define the knowledge
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economy as one of three sets of relevant industries: high technology manu-
facturing, information or ICT and knowledge-intensive services (Shire, 2007).
These vary crucially by whether or not technology is given the central place in
the conceptualization of the knowledge economy. The first definition restricts
the knowledge economy to high technology in manufacturing, the second
focuses on the new technologies’ associated information and crosses the
conventional manufacturing/service divide and the third focuses on the
human capital rather than fixed capital aspects of knowledge economy, in
including service industries where the labour force is usually educated to
university level (Shire, 2007; Walby et al., 2007).

The choice of definition affects the picture of the gender composition of the
knowledge economy. In the two categories centred on technology and fixed
capital, women are a minority of the workers, in the category centred on
human capital, the gender balance is nearly even, with women comprising a
slight majority of the workers (Labour Force Survey, 2005a, 2005b; Shire, 2007;
Walby, 2006).

The selection of definition has implications for both theory and for policy.
If the knowledge economy is defined in relation to fixed or human capital,
then the knowledge economy appears to be masculine. But if it is defined in
relation to human capital, then it is gender-balanced. This has serious impli-
cations for policy. If the state promotes the development of the knowledge
economy using a technologically centred definition it helps predominantly
male workers but if a human capital-centred definition is used then it helps
both male and female workers.

Is the knowledge economy better for women than the
old economy?

Are women or men more likely to be found in the knowledge sector or the
rest of the economy? Are the jobs in the knowledge economy of higher quality
than the rest of the economy and are the gender gaps in the quality of
working life narrower here? This section draws on an analysis of employment
in the UK in 2005 using data from the Labour Force Survey, a large nationally
representative sample survey (Walby, 2006). It compares the gender compo-
sition of the knowledge economy with the rest of the economy and investi-
gates the effect of using three different definitions. It compares employment
in the knowledge economy with the economy as a whole, assessing the
quality of working life and its gendered constitution along a range of char-
acteristics including occupational levels, spatialities, contractualities and
temporalities.

There are three major definitions of the knowledge economy: high tech-
nology manufacturing, the information sector and knowledge-intensive ser-
vices (Shire, 2007; Walby, 2006). High technology manufacturing includes:
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office machinery, computers and other information-processing equipment;
electronic communication equipment, including radio, television, telephone,
sound or video recording or reproducing equipment; and scientific instru-
ments, especially those for measuring, checking and testing (Eurostat, 2005a,
2005b). The information sector includes: publishing, printing and reproduc-
tion of recorded media; post and telecommunications; computer and related
activities including software publishing, data processing and database activi-
ties; and television, video, news and library (UN, 2005). Knowledge-intensive
services are service industries that have knowledge-intensive work practices,
as indicated as the average level of education of the workforce in these
industries. They include water transport, air transport, post and telecommu-
nications, financial intermediation, insurance and pensions, auxiliary finan-
cial intermediation, real estate, renting equipment, computing, research and
development, other business, education, health and social work and recre-
ation, culture and sport (Eurostat, 2005a, 2005b).

When the most technologically focused definition, ‘high technology manu-
facturing’ is used the proportion of employment in the economy that is
‘knowledge’ is just 1% and the proportion of women is 32%, as shown in
Table 1. When the category ‘information’, which straddles the traditional
divide between manufacturing and services, is used, then the proportion of
employment in the economy that is knowledge is just 4% and the proportion
of women is 36%. When the definition that focuses most on human capital,
‘knowledge-intensive services’ is used, then 42% of total employment is in the
knowledge sector and the proportion of women in it is 61%. The more the
definition centres on fixed capital and technology, the smaller is the propor-
tion of women working in it, while the more it is centred on human capital the
larger is the proportion of women. The gender composition of the knowledge
economy depends on the definition of the knowledge economy that is used.

Table 1: Gendered composition of the knowledge economy according to three
definitions

% of
employment % female

High technology manufacturing 1 32
Information sector 4 36
Knowledge intensive services 42 61
Manufacturing — 26
Services — 56
All economy 100 48

Source: Labour Force Survey 2005a.
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The proportion of women is higher in the knowledge sectors than in the
economy overall (48%). The proportion of women in high technology manu-
facturing (32%) is higher than in all manufacturing (26%). The proportion of
women in the knowledge-intensive services is greater (61%) than in all
service industries (56%).

Gendered occupational hierarchies

Occupational location is associated with social inequality and the quality of
working life. Those in higher level occupations, such as managers, profes-
sionals and associate professionals (for example, nurses or teachers), are
likely to earn more and have more social prestige and more influence than
those in lower level occupations. This section investigates the extent to which
the knowledge economy is associated with higher level occupations and the
extent to which this association varies according to gender.

The definitions of the knowledge economy used so far have used classifi-
cations of industries. Within each industry and enterprise there is a range of
occupations. There is a question as to whether occupations in the knowledge
economy are on a higher level and are more skilled than those in the economy
overall (as implied in the European Council Lisbon declaration 2000). If so the
development of the knowledge economy would lead not only to more jobs
but also to better jobs. On the other hand there may be no necessary relation-
ship between changes in industrial and occupational structure.

The occupations in the knowledge economy are typically at a higher level
than those in the economy as a whole, as shown in Table 2. A higher propor-
tion of workers are to be found in the three top occupational groups of
managers, professionals and associate professionals in the knowledge
economy: high technology manufacturing 59%, information 69%,
knowledge-intensive services 54%, compared with the economy as a whole
(42%) or manufacturing (37%) or services (45%).

The gendering of the occupational hierarchy in the knowledge economy is
different from its gendering in the economy as a whole, as shown in Table 3.
In each of the knowledge economy sectors, high technology manufacturing,
information and knowledge-intensive services, women are more likely to be
in the three higher level occupational groupings than when working in the
economy as a whole, as are men also.

A slightly different way of looking at the gendering of the occupational
hierarchy is to compare the gender gaps in the composition of the higher level
occupations between the knowledge sectors and the economy as a whole.
Looking just at the gender composition of the top three occupations there is
little difference between high technology manufacturing and manufacturing
as a whole, while when comparing knowledge intensive services and services
as a whole, women are in slightly higher occupations in knowledge-intensive
services, as shown in Table 4.
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The implications are that more workers in the knowledge sectors of the
economy are in the higher level occupations than in the economy as a whole;
but the gender gap between men and women has only slightly narrowed —
a little in the knowledge intensive services but has not in high technology
manufacturing. The knowledge economy is good for the occupational level of
both women and men but there is little difference in gender inequality
between the knowledge sector and the whole economy.

Gendered spatialities, contractualities and temporalities

Occupational hierarchies are not the only source of variation in the quality and
equality of working life.

The knowledge economy is associated with new spatialities in the organi-
zation of work (see Table 5). The information sector is the most associated
with working at home. In each of the knowledge sectors (high-tech manufac-
turing, information, knowledge intensive services) those employed were
slightly more likely to work at different places with home as a base in the
economy as a whole. Working at home often involved using a phone and
computer (men 80%, women 73%).

These spatialities are gendered but in non-traditional ways, in that men are
much more likely than women to work at home or in different places with

Table 5: Spatialities in knowledge work

Own
home

Different
places with
home as
a base

Not worked
at home
during
reference
week

High-tech manufacturing
Men 2 9 89
Women 2 5 92

Information
Men 21 6 72
Women 15 3 82

Knowledge-intensive services
Men 4 11 84
Women 4 4 92

Whole economy
Men 8 5 86
Women 8 2 90

Source: Labour Force Survey 2005a.
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their home as a base (see Table 5). It is not the case that gender patterns of
caring have led to women disproportionately working from home; rather it is
men who are more likely to work away from their employer, either at home or
at different places using their home as a base.

Is the knowledge economy linked to new contractualities, such as self-
employment and temporary employment? This is not the case in the UK, with
only small exceptions. Self-employment is not more common in the knowl-
edge economy than the economy as a whole, with the exception of software
publishing and data processing (see Table 6). In the UK self-employment is a
mixed category: for example, it more prevalent among men than women and
is common in the construction industry. Temporary work is relatively uncom-
mon in the UK and is not significantly gendered (men 5%, women 6%). The
knowledge economy is not generally associated with greater temporary rather
than permanent employment except in education (men 13%, women 12%).

The knowledge economy has been associated with new temporalities of
working life, with a move away from standard to non-standard working
hours (see Table 7). The temporalities of work take many forms; some new,
some old, some constituting an increase in the quality of working life, others
a decrease. Temporalities include special hours working arrangements, espe-
cially flexitime, but also annualized hours contracts, term-time working, job
sharing, a 9-day fortnight or a 4.5 day week, a zero hours contract, part-time
working, overtime, unsocial hours working including working in the evening
or at night, working at the weekend and shift working. Working time

Table 6: Contractualities in knowledge work

Self-
employment

Temporary
working

High-tech manufacturing 3 4
Men 4 4
Women 1 4

Information 13 5
Men 15 7
Women 8 4

Knowledge-intensive services 11 7
Men 17 7
Women 7 7

Whole economy 13 6
Men 18 5
Women 7 6

Source: Labour Force Survey 2005a.
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practices in the knowledge economy are different from those in the overall
economy in several important respects; these differences are gendered.

Special hours working arrangements are slightly more common in most of
the knowledge economy (high technology manufacturing 23%, knowledge-
intensive services 27%) than in the economy as a whole (21%). Women are
more likely to use special working time arrangements than men in the
economy as a whole (men 16%, women 27%) including manufacturing (men
17%, women 18%) and services (men 18%, women 28%) but the gender gap
is different in the knowledge economy. In high technology manufacturing
men are slightly more likely than women to use special working time
arrangements (men 24%, women 22%), while women are more likely to use
these in information (men 17%, women 21%) and knowledge-intensive ser-
vices (men 20%, women 31%).

There is very slightly less part-time working in the knowledge economy
than in the equivalent total sectors (high technology manufacturing 7%,
manufacturing 9%; knowledge-intensive services 31%, services 32%). Part-
time work remains gendered in that women are more likely to follow this
practice than men but the gender gap is smaller in the knowledge economy
than in the economy overall, primarily as a result of less part-time working by
women in these sectors (high technology manufacturing; men 2%, women
17%; manufacturing; men 3%, women 26%; knowledge-intensive services:
men 13%, women 42%, services; men 15%, women 46%).

Overtime working is more prevalent in each sector of the knowledge
economy (high technology manufacturing 54%, information 45%,
knowledge-intensive services 42%) than in the economy as a whole (39%).
Men are more likely to work overtime than women in each sector of the
economy, whether knowledge or not (high technology manufacturing men
60%, women 42%; manufacturing men 53%, women 36%; knowledge-
intensive services: men 45%, women 41%; services overall: men 41%, women
36%).

Unsocial hours working (usually working nights, Sundays and shifts) is
generally lower in the knowledge economy than in the overall economy. This
is slightly the case for working nights: high technology manufacturing 7%,
information 9%, knowledge-intensive services 11%, manufacturing 11%, ser-
vices 11%, overall economy 11%). This is also the case for Sunday working:
high technology manufacturing 6%, information 13%, knowledge-intensive
services 16%, manufacturing 11%, services 20%, overall economy 18%. It is
most clearly the case for shift working: high technology manufacturing 10%,
information 8%, knowledge-intensive services 13%, manufacturing 19%, ser-
vices 15%, overall economy 14%.

Men do more of this unsocial hours working than women. However,
the gender gap in unsocial hours working has disappeared in the know-
ledge economy as compared with the economy overall (high technology
manufacturing, men 9% women 10%; information, men 8% women 7%;
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knowledge-intensive services men 12%, women 14%; manufacturing men 23%
women 8%; services men 17%, women 13%; overall economy men 16% women
12%. Women’s previous advantage in this unsocial hours working dimension
in the quality of working life disappears in the knowledge economy.

Summary

Work is organized differently between the knowledge sector of the economy
and the economy as a whole. The quality of work in the knowledge economy
in the UK in 2005 is better than that in the economy as a whole. This applies
whichever definition of the knowledge economy is used, whether high tech-
nology manufacturing, information or knowledge-intensive services.
However, the choice of definition affects the gender composition of the
knowledge economy: high technology and information are predominantly
male areas of employment while knowledge-intensive services are slightly
more female areas.

The occupations in the industrial sectors of the knowledge economy are at
a higher level than those for the economy as a whole, in that a higher
proportion of jobs fall into the top three occupational groups. This has been to
the advantage not only of the women but also to the men in those positions.
The gender gap in occupational hierarchy is very little narrower in the knowl-
edge economy than in the economy as a whole.

Work practices in the knowledge economy tend to be different from those
in the economy as a whole in respect to some aspects of spatialities, contrac-
tualities and temporalities. Working conditions in the knowledge economy
tend to be better than in the economy as a whole, in relation to temporalities
involving greater use of special hours working arrangements and a lesser use
of unsocial hours working (nights, Sundays and shifts). The gender gaps in
these temporalities has narrowed somewhat. However, since these gender
gaps had previously been to women’s advantage, this is not an improvement
in the position of women relative to men.

Thus, the knowledge economy does provide better work and conditions
for those working in it. Gender gaps are narrower in the knowledge economy
than in the overall economy. When the focus is on occupational hierarchies,
this narrowing of the gender gaps is to the advantage of women. When the
focus is on work temporalities, the reduction in the gender gap has been to
the advantage of men.

Articles in this special issue

The knowledge society and economy are gendered in varied and contested
ways. The comparison of the knowledge economy with the overall economy
in the UK shows that knowledge workers typically occupy a higher
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occupational level than other workers and work more flexible and fewer
unsocial hours. While women in the knowledge economy narrow the gender
gap in their favour when the focus is on occupational level, it is men who
narrow the gender gap in their favour when the focus is on flexible and
unsocial hours.

There are three main issues in explaining this complex gendering of the
knowledge economy, to which the articles in this special issue offer innova-
tive contributions: human capital, networked organizational forms and
definitions of knowledge work.

The development of human capital is of special importance to the knowl-
edge economy. While women do well in education this has not proved
sufficient to eliminate gender inequalities in the knowledge society. This
gender inequality is linked to the different gendering of the specialized
human capital used in the technical side of the knowledge economy, the
devaluation of women’s human capital, segregation, discriminatory practices
and the absence of sufficient regulatory intervention. These issues are
addressed further in the articles by Mósesdóttir and by Caprile and Pascual.

The development of networked organizational forms is a feature of key
areas of the knowledge economy. However, the organizational form in the
knowledge economy is not exclusively that of networks but involves also
markets, hierarchies and remnants of domestic relations. This is investigated
in the analysis of retraditionalization in the article by Banks and Milestone.
While some have fêted networks for leading to flatter hierarchies, networks
can also constitute forms of informal closure against women. This is explored
in the article by Durbin.

The selection of the definition of the knowledge economy makes a differ-
ence to the gender composition and size of the sector. The more the definition
is centred on technology and fixed capital, the more masculine the gender
composition; the more it is centred on human capital, the more gender bal-
anced the gender composition. The relationship between tacit and explicit
knowledge is key to a different tradition in the conceptualization of knowl-
edge, explored by Nishikawa’s article.

Mósesdóttir in ‘Gender (in)equalities in the knowledge society’ asks why
the advantage that young women have over young men in education does not
lead to the reduction of gender inequalities in the economy. While these
women have better overall educational qualifications than men, they are
concentrated in the arts and humanities rather than in science and engineer-
ing, which are seen as more important for the knowledge economy. In addi-
tion, there are still gender inequalities in the division of care work, which has
an impact on gender inequalities in employment. Mósesdóttir et al. (2006) ask
why the EU’s policy instruments have been so slow to address these issues,
despite their privileging of the development of a knowledge economy and
their recognition of the significance of women’s labour for achieving this
goal. She describes how the importance attached to gender equality in the EES
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appears to have diminished over the last decade, with a failure to identify and
challenge the problematic issues. Only if women actively participate in politi-
cal decision-making will the contribution of women to the knowledge
economy and to gender equality be adequately addressed. This would require
a challenge to the market forces underlying gender inequality.

In ‘The move towards the knowledge-based society: a gender approach’,
Caprile and Pascual examine whether there has been a decrease in gender
inequality associated with the development of a knowledge economy. The
knowledge-based society is treated as a new production paradigm, involving
increasing use of new ICTs, together with new forms of knowledge, the
tertiarization of the economy and new forms of work organization and regu-
lation. The authors challenge the notion that the knowledge-based society is
reducing gender inequality, although noting the narrowing of the gender gap
in employment rates. They show that high-level engagement in the new
technologies is less common among women than men and note the tenacity of
gender stereotypes and segregation. They develop an analysis of key dimen-
sions of gender inequality: gender gaps in employment rates, in pay and in
childcare, and find that variations in education and institutional diversity are
important in explaining the differences between countries. They conclude that
there is no simple association between different dimensions of equality.

Banks and Milestone, in ‘Individualization, gender and cultural work’,
critique the notion that work in the new economy is ‘cool’ and egalitarian,
suggesting a much more ambiguous and multifaceted set of changes. They
argue that processes of detraditionalization, such as suggested by Beck and
Giddens, have been much overstated and that there are, even in the cultural
work of the new economy, patterns of gender inequality that have much in
common with traditional practices. These forms of retraditionalization
include the use of couples led by a husband rather than individuals as the
unit employed in some service industries, as noted by Adkins: individualiza-
tion is not universal. In the new media sector, often considered to be at the
forefront of new economy developments, they find that women are often
expected to adopt traditional female roles of caring and support rather than
to contribute to the technical and creative side.

Durbin, in ‘creating knowledge through networks’, discusses gender seg-
regation in the formal and informal networks through which so much of the
work at the managerial level in the knowledge economy is organized. Reject-
ing the simple assumptions that networks provide a route to equality for
women and men, Durbin discusses the different ways in which homophily
occurs. Women have skills in networking but these can have limited effects if
they are predominantly confined to women-only networks. She shows the
implications of this gender segregation not only for the position of women in
the occupational hierarchy but also for the exclusion of women from the
creation of the tacit knowledge that is essential for the effective working of a
knowledge-based organization. The exclusion of women from the production
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and exchange of tacit knowledge as a consequence of gender segregated
networks can have significant implications for the effective working of an
organization.

Nishikawa, in ‘(Re)defining care workers as knowledge workers’,
addresses some of the fundamental questions of the definition of knowledge
itself and the significance of the interplay between its varied tacit and explicit
facets. She explores the issues in an intricate analysis of a traditionally female
area of work, that of care work. Are care workers, with their specific ways of
exchanging and developing knowledge, tacit knowledge workers? Or should
the designation of knowledge workers be retained exclusively for those
engaged in the exchange and development of explicit knowledge? Nishikawa
argues that care workers could become and, indeed this is an essential change
if the quality of care is to be improved.

Together the articles address the themes of the contested definitions of
knowledge and of gender, the constitution of human capital and the impli-
cations of different organizational forms such as networks to collectively
constitute an original and innovative contribution to the field.
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