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— Behavioural skills: many people must work together on the same project, not in sequence
but all at the same time and in parallel, as part of multi-disciplinary development teams,
which are often international and located on different sites. Behavioural skills also include
motivation for competency development through continuous learning.

Education levels of computer professionals are also evolving. Studies of the skills shortage
often emphasise the lack of high-level specialists. This is however not the only observable
trend. A more important trend is the diversification of training curricula and the increasing
importance of skills acquisition though vocational training, should it be organised by public
institutions or by private institutes linked to enterprises. Referring to the four categories of
tasks presented in table 1, Bibby observes that the diversification of curricula and the process
of continuous learning entail an overlapping of graduate levels.

Table 3 : graduate levels of computer professionals, according to the categories of table 1

Secondary | Technical high | High school University PhD or 3"
school school (short) (long) master degree degree
Designers occasional occasional occasional frequent frequent
Developers - - common common occasional
Modifiers / extenders - occasional common common occasional
Supporters / tenders occasional frequent common occasional -

Source: Bibby, 2000, p. 36

3.2 Internet and multimedia professions

Under this heading we gather emerging professions in the area of new products and on-line
services linked to the diffusion of the Internet and multimedia tools. Professions linked to the
technical aspects of the Internet (protocols, networks, digital commuting, etc.) rather belong
to preceding category (core ICT professions).

These emerging professions are characterised by a mix of ICT skills and communication
skills: graphic design, marketing and advertising, public relations, video, etc. They are
involved in the design and production of a wide range of products and services: web sites, on-
line services, cd-roms, computer games, leisure or educational software, synthetic images for
TV and movies, etc.

Training curricula or career trajectories leading to these professions may take two paths:
coming from core ICT jobs or coming from communication jobs. In the first case,
communication skills are acquired either as complementary initial training, or through
vocational training or on-the-job training. This the case of many analysts-programmers,
converted to web design or web management because of the obsolescence of their initial
skills. In the second case, ICT skills become an essential and obligatory component in training
curricula that were oriented to artistic matters, marketing or pedagogy. Team working is very
frequent in this area. Teams can easily combine the range of required skills, rather than one
person.
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Since the commercial expansion of the Internet only dates from a few years, most of these
professions are very recent and still less stabilised than the computer professions. The start-up
bubble of 1999-2000 contributed to add confusion in the Internet-based professions. It is
however possible to distinguish some basic categories of professions, as summarised in
table 4.

Table 4 : categories of emerging Internet and multimedia professions

Production

Design

—  Web publisher or multimedia publisher
—  Web or multimedia production manager
— Digital production engineer or assistant

Digital artistic manager

Digital scenario maker

Web designer

Web content strategist , web information specialist
Web ergonomist, human /machine interface
designer

Multimedia architect

Web or multimedia illustrator

Realisation

Implementation and exploitation

— Digital graphic designer, web graphic designer
— Digital video director

—  Synthetic image or 3D specialist

— Web developer or programmer

—  Multimedia programmer

—  Web art specialist

Web administrator

Net provider

Multimedia packaging specialist
Post-production specialist

Distribution

Use

— On-line distributor or vendor
—  Technical-commercial specialist

Net-surfer
Web and multimedia librarian
Web and multimedia trainer

Sources: De Baenst, Lobet, Noirhomme, 1999; Career Space, 2001a

3.3 Applicative professions

Applicative professions are linked to the development of new categories of ICT applications,
requiring business-oriented ICT skills, to be implemented at the enterprise level:

— Enterprise Resource Planning (ERP): major ERP suppliers (SAP, Oracle, JD Edwards,
Baan, Peoplesoft) have their own licensed consultants, in charge of customisation,
parameterisation and implementation of their software package at the enterprise level.

— Customer Relationship Management (CRM), Supply Chain Management (SCM): if not
included in a ERP, these packages are often implemented by specialised CRM or SCM
consultants. Although they are less tied with single supplier licences than ERP
consultants, their main job also consists of adapting the package to the required business

needs at the enterprise level.

— e-Commerce: specialists are required for the design and implementation of e-commerce
platforms, electronic data interchange, auction platforms, etc.
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ERP consultants are a typical case of these “applicative” professions. They are mostly trained
by the ERP supplier, or by an institution licensed by the supplier. Training may be very short
(3 to 6 months), starting from any high school graduation, preferably in the commercial
domain than in the ICT domain. They are specialised in a limited number of modules of the
ERP package (often one or two modules). They must not only implement and parameterise
the modules, but also contribute to the training of key-users at the enterprise level. Some
studies show that client companies often claim that there are up to now two important gaps in
their training: communication and didactical skills, and business skills related to the business
domain where they are working (Lemaire L., 2002).

IDC doubts that the demand for ERP and CRM consultants would continue to increase at
same rates than during the last years. Customisation tasks would decrease as automated
implementation methodologies and pre-configured templates are increasingly used by ERP
suppliers (Milroy and Rajah, 2000, p. 12). This is not confirmed by recent case studies, which
show that customisation, parameterisation and users training are systematically more time-
consuming (and expensive) than estimated by the ERP supplier (Lemaire L., 2002).

3.4 Advanced users

This category is not easy to define, as it belongs to the “grey zone” of the diagonal separating
ICT occupations and ICT-enabled occupations in figure 1. Examples of such occupations or
professions are:

— Information brokers: those who retrieve, select, edit and manage on-line information,
including bibliographical information (librarians), financial information (brokers),
strategic economic or technological information (analysts, technology watchers), etc.

— Electronic publishers and editors: those who design, publish and realise e-books, on-line
newspapers or reviews, professional databases (juridical, technical, medical, etc.); those
who structure existing written information into hypertexts.

— Designers of e-learning systems, who need a mix of ICT skills and didactical skills. Team
working with other ICT or multimedia professionals is frequent.

— Help desk specialists: those who are specialised in on-line advising, technical support,
software support, after-sales services, either in call centres or at the suppliers’ premises.
Help desk not only concerns ICT products and services, but also other on-line services:
home banking, e-commerce B-to-C, e-learning, etc.

— Call centre professionals: not the call centre operators, but those professionals who design
the work process and the on-line procedures in call centres, who prepare the scripts for the
operators, and who manage the on-line marketing or on-line service development (Go
Digital, p. 15)

This list is obviously not exhaustive, and does not intend to be. The purpose of this category
is to avoid to exclude emerging professions that are not easy to categorise in other groups.
From the WWW-ICT point of view, it is also worthwhile to test if the gender aspects are
similar or different to other ICT professional groups.
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Chapter 1l
Mapping gender gaps in employment and occupations

Juliet Webster, RCWE (UK), and Gérard Valenduc, FTU (B)

Understanding the extent of the gender gap in ICT-professions necessarily involves first and
foremost conducting an assessment of available quantitative data on women’s representation
on the ICT labour market, in ICT training and ICT use. In this part of the report, we examine
this data, focussing particularly on the countries covered by the WWW-ICT project. We also
comment on the quality of the information this provides and implications for future data
collection.

1. Background data on women and the labour market

1.1 Women in European labour markets

Women constitute over half the population in most European countries. They also form a
growing proportion of European labour forces. Their activity rates have risen significantly in
almost all countries in the past decade, as Figure 1 shows.

Figure 1: female activity rates 1991-2001
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Source: European Commission (2002) Employment in Europe 2002,
our diagram generated from data in report.

One of the most important developments during the past years has been the large influx of
new female entrants to the labour market. The increase in female labour market participation
is partly a result of demand-pull, and partly one of younger women remaining in the labour
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market for longer after marriage and childbirth. This is particularly evident in countries where
female participation is relatively low (European Commission, 2001). As Figure 2 shows, in
the countries covered by WWW-ICT (as in the rest of the EU15), the gap in activity rates
between men and women has narrowed considerably between 1996 and 2001. This is because
women account for the majority of the overall rise in labour market participation; men’s
participation rates have remained relatively stable.

The gender gap in participation rates remains, however, markedly higher in the southern
countries and in Ireland, than in the Nordic countries. While in the southern countries (with
the notable exception of Portugal), only around 50% of women are active in the labour force,
in the Nordic countries around 75% of women are. Of the WWW-ICT countries, Italy had the
lowest rate of female labour market participation in 2000 at 46%, whilst the UK had the

highest at 68%.

Figure 2: gender gap in activity rates in selected EU countries
(difference between men’s and women’s activity rate)
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Source: European Commission (2002) Employment in Europe 2002.

Women’s labour force activity rates do not match their overall presence in the population,
however. Even in the countries where their participation rates are highest (for example, the
UK), there is still a discrepancy of around 6 percentage points between their overall
representation in the population at large and their representation in the labour force. It is one
of the key areas for action identified during the Luxembourg Summit and singled out to be
addressed under the rolling European Strategy for Employment.

1.2 Women and wage gap

Gender differences in employment patterns, career progression and earnings persist in the EU,
in addition to the remaining differences in activity rates and employment rates between men
and women in most Member States.

According to the European Commission, “women’s gross hourly earnings remain, on aver-
age, 16% below those of men. The gender pay gap ranges from less than 10% in Portugal,



WWW-ICT — State of the art 27

Italy and Belgium to more than 20% in the Netherlands, Austria and the UK.” (EC,
Employment in Europe 2002, p. 20).

Such differences are particularly evident with respect to horizontal and vertical segregation,
I.e. gender segregation by sector and occupation and by job status. Employment shares of
women are often higher in sectors where the average wage level is lower (health and social
services, services for private households, retail trade, hotels and restaurants, etc.). Women
also work more often in unskilled occupations than men. Women are further more often in
non-standard employment such as fixed-term and part-time work (EC, Employment in Europe
2002, p. 36).

Women have supervisory responsibilities much less frequently than men: 16% of men in paid
employment in the EU had supervisory responsibilities and an additional 19% intermediate
responsibilities in 1998 compared to less than 9% and 16%, respectively, of women. Men
were overall twice as likely to occupy such supervisory functions. This is a general feature in
all Member States, with women least likely to be in supervisory functions relative to men in
Italy, Greece and the Netherlands. Men are thus not only more concentrated in higher paid
sectors and occupations, but within these sectors and occupations they are also more likely
than women to hold supervisory responsibilities.

Figure 3 : Female employment share among employed
in supervisory and intermediate positions in the EU
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1.3 Women and non-standard work status

Compared to 6.2% of all employed men, for instance, 33.4% of all women work in part-time.
In the Netherlands, more than two thirds of all employed women, and 40% or more in the UK
and Germany, work part-time. The share of women in part-time employment exceeds 80% in
Luxembourg, Germany, Austria, Belgium and France. Women’s employment shares in fixed-
term employment also exceed female employment shares in total employment in all Member
States except Germany (EC, Employment in Europe 2002, p. 36).
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Figure 4 : Female employment shares
in non-standard employment in the EU, 2001
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2. Women in ICT jobs

WWW-ICT is concerned with identifying the situation of women in ICT professions and with
addressing the ways in which women’s under-representation may contribute to the shortage of
key professional skills that threatens to handicap the development of the Information Society
in Europe.

In general terms, employment in the ICT sector has been growing very markedly across the
EU in recent years. In most countries, employment growth in computer services alone was
over 10% in 1998 alone (Eurostat, 2001a). By 1998, employment in both computer services
and manufacturing stood at 4.3 million, of whom 1.6 million were employed in ICT
manufacturing and 2.7 million in ICT services (including about 1 million in
telecommunications services) (Eurostat, 2001a). The sector is increasingly dominated by
specialist firms, which have taken over the provision of computing services for client
companies. Computer services in the EU are dominated by SMEs; 93% of computer services
businesses are micro-businesses employing less than ten employees. Despite the
predominance of micro-businesses, there is a huge concentration of employment in bigger
companies. This is the context within which women are employed in ICT.

In order to examine the employment of women in ICT professions, two types of data need to
be considered: data on employment in “ICT sectors”, and data on employment in “ICT
occupations”. The first ones are related to sectoral employment data (NACE codes), the
second ones to occupational data (according to the International Standard Classification of
Occupations, ISCO).

2.1 Women’s representation in ICT sectors

How these sectors are identified and defined in the first place is an issue for discussion. There
are many sectors in which ICT related activity takes place, some exclusively ICT-related (for
example, hardware consultancy), others more generic but including ICT activity (for example,



WWW-ICT — State of the art 29

office machine manufacturing). In this project, we follow the approach used by Millar (2001)
in the STAR project and Vendramin and Valenduc (2002). In the STAR data, the following
sectors at the NACE two-digit level are included:

— Computer services and related activities (NACE code 72),
— Telecommunications and postal services (NACE code 64),
— Electronics manufacturing (NACE codes 30, 31, and 32) (4).

The cluster of sectors in which ICT activities take place (according to the STAR project,
Millar, 2001) produces the picture of women’s employment shown in Figure 5.

Figure 5: women’s employment in ICT sectors, 1999
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Source: Millar (2001), our tabulation from her data.
UK data not available.

A narrower definition of the ICT sectors (Vendramin and Valenduc, 2002) focuses more
precisely on the core ICT activities, at a desegregation level where reliable data are available
in some countries only, but where European statistical data are mostly not reliable (5):

— Computer services and related activities (NACE 72),

— Telecommunications and network services, excluding postal services (NACE 64.2),
— Wholesale and maintenance of computer and office equipment (NACE 51.64) (6),
— Manufacturing of computer and office equipment (NACE 30),

— Manufacturing of electronic components (NACE 32.1),

— Manufacturing of emission and transmission devices (NACE 32.2).

(4)  As Millar points out, NACE is an international classification scheme into which national data are usually
reconfigured. In the UK, for example, the Standard Industrial Classification (SIC) scheme is used, but
strong similarities between this and the NACE scheme make Europe-wide comparison feasible.

(5)  Eurostat data come from the Labour Force Survey, which is a sample survey conducted every year in a
standard and comparable way in all European countries. The size of the sample does however not allow
for reliable employment data in the concerned NACE 3-digits sub-sectors.

(6) In small countries where there is no computer manufacturing (for instance: Belgium), the activity of
major ICT firms (IBM, HP-Compaq, Dell, NEC, etc.) is classified under “Wholesale and repair of
computer and office equipment”. Employment data of these firms are neither included in NACE 72 nor in
NACE 30, which may cause a significant bias in international comparisons.
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The next table includes the only reliable data available from Eurostat (Labour Force Survey),
concerning NACE 72 and NACE 30.

Table 1:
Evolution 1997-2001 of M/F employment in ICT sectors in the WWW-ICT countries
(thousands of employees)

1997 2001
Female ‘ Male %F Female Male %F
NACE 72: computer services
EU15 279.9 727.1 28% 531.5 1387.3 28%
Belgium 6.8 20.4 25% 13.3 35.2 27%
France 485 119.8 29% 80.0 203.1 28%
Ireland 35 6.4 35% 9.6 18.4 34%
Italy 39.4 82.1 32% 67.3 135.5 33%
Austria 3.3 9.0 27% 8.9 225 28%
United Kingdom 713 183.7 28% 119.7 362.3 25%
NACE 30: manufacturing of computer and office equipment
EU15 118.8 317.6 27% 116.4 280.5 29%
Belgium 1.8 6.1 22% 1.9 7.0 22%
France 14.6 254 37% 13.1 28.3 32%
Ireland 8.4 12.6 40% 8.1 13.8 37%
Italy 16.6 43.0 28% 15.4 23.6 39%
Austria 1.9 4.2 32% 1.7 7.3 19%
United Kingdom 33.1 103.6 24% 36.3 95.7 27%

Source: Eurostat, data from the Labour Force Survey.
LFS data on Portugal are below the threshold of reliability.
All data on self-employment are below the threshold of reliability.

Occupying less than 30% of IT sector jobs across the EU, women were significantly under-
represented in the sector. Moreover, as Millar’s figures show, there were key national
differences, with the sectors in France, Portugal, Italy and Ireland having above average
representation of women in the sector but Austria and Belgium having slightly below average
representation of women (7). A similar analysis by the European Commission in Employment
in Europe 2001 confirms that employment in high technology sectors is still extremely male-
dominated, with some countries (Belgium, Greece, Netherlands, the UK) having gender gaps
of over 50% between male and female representation (8).

We are able to look in more detail at the IT sub-sectors within which women are represented
using national data from Belgium, the UK and Ireland for 2000 (Figure 8). These show that
women are most strongly represented in the data bank and hardware production sectors, and
least well represented in the computer maintenance and repair sector. This suggests that the

(7)  Figures for the UK are not provided.

(8)  High technology sectors are more broadly defined here, however, and include chemical, motor vehicle,
transport and medical instrument manufacturing, and research and development activities.
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occupational segregation of women within the IT sector persists: women have traditionally
been clustered in data entry jobs and in hardware assembly work, and these data imply that
this continues to be the case. However, it is worth noting that the IT sector is quite differently
constituted in different countries. In Belgium, for example, there is very little computer
manufacturing activity, so most ICT jobs are classified as being in the service sector.

Figure 6: women’s employment in IT sectors in Belgium,
the UK and Ireland, 2000

Women's Representation in IT Sector
Employment, 2000
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Sources: Belgium, National Institute for Statistics, figures for June;
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Ireland, Millar and Jagger, 2001.

Table 2: changes in men’s and women’s employment in ICT sectors, UK, 1997-2000

1997 1998 1999 2000 % change
1997-2000
SIC code and sector M F M F M F M F M F
3002: Computer 21542 | 9133| 25630| 11999 27824 12981 28278 12217 31 34

manufacturing

7210: Hardware consultancy 12047| 4225 7434| 5604| 10295 7175| 10999 7913 9| 87
7220: Software consultancy 139057 | 54081 | 131100| 90265| 145850| 100384| 162021 110578| 17| 104
and supply

7230: Data processing 17809| 10643| 23122| 15442| 23566| 17131| 31357| 21393 76| 101
7240: Data base activities 4872| 2386 3279| 3436 4468 4759 5037 4372 3] 83
7250: Maintenance/repair: 21959 | 7719| 17828| 7972| 19253 8580| 17998 8704| -18| 13
office machinery etc

7260: Other computer related 28315| 11246| 35077| 28161| 50070 38926| 61887 48308| 118| 330
activities

Total 245600 | 99433 | 243470| 162878 | 281327 | 189937| 317577| 213485| 29| 115

Source: Office for National Statistics, Annual Business Inquiry, successive years.
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Time series data for the UK and for Belgium show how women’s and men’s employment in
the sector has developed during the late 1990s. In the UK, data for selected IT sectors shows
that women have gained substantially from employment growth, particularly in the areas of
software supply and consultancy, data processing, and other computed related activities
(Table 1). Although men made considerably fewer gains (in the case of the hardware
consultancy and maintenance sectors, they lost jobs between 1997 and 2000), they still held
around 60% of jobs in the sector.

Given that the sector in Belgium is principally composed of service activities, it is worth
specifically considering trends in women’s non-manual employment in the sector. Time series
data for Belgium for 1995 and 2000 show that the proportion of women “intellectual workers”
in telecommunications services has increased, despite overall job losses in the sector. The
balance of job creation and destruction has been favourable to women in this part of the
sector. In computer services, by contrast, despite a doubling of total employment between
1995 and 2000, the proportion of women has decreased. Job creation in this sector has
favoured men at the expense of women.

Table 3: changes in women’s employment as intellectual workers in computer-related services,
Belgium, 1995 to 2000

1995 2000 % Increase

Total F %F Total F %F Total F
Wholesale computer and office | 14595 3701| 25.4%)| 18549 4977 26.8%| 27.1%| 34.5%
equipment (5164)
Telecommunication (Belgacom | 24854 5053| 20.3%| 20864 5868 | 28.1%| -16.1%| 16.1%
and subsidiaries) (64201)
Other telecom services and 2484 583| 23.5%| 10288 3088 | 30.0%)| 314.2%| 429.7%
cable networks (64202)
IT system consultancy (7210) 8584 2584| 30.1%| 13107 3470 26.5%| 52.7%| 34.3%
Programming and software 6377 1607 | 25.2%| 17540 4290 24.5%)| 175.1%| 166.9%
production (7220)
Data processing (7230) 1745 648| 37.1% 2766 909| 32.9%| 58.5%| 40.3%
Data banks (7240) 287 128| 44.6% 1116 486 | 43.5%| 288.9%| 279.7%
Computer maintenance and 379 59 15.6% 1808 309| 17.1%| 377.1%| 423.7%
repair (7250)
Other IT-related activities 70 25( 35.7% 166 47| 28.3%| 137.1%| 88.0%
(7260)
Sub-total computer services 17442 5051 29.0%| 36503 9511 26.1%| 109.3%| 88.3%
(NACE 72)

Source: National Institute of Statistics, Brussels (INS).

2.2 Women’s representation in ICT occupations

ICT employment is not confined to the ICT sector, but is spread widely across the European
economy. In 1999, for example, only 21% of people working in ICT occupations were
working in the ICT sector, as discussed above. The large majority were working in other areas
of the economy, in sectors that use rather than produce ICTs. Employees here are more likely
to be involved in configuring and maintaining technologies according to the specific needs of
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their organisations, and this has to be taken into account in discussions of ICT skills and skills
shortages (Millar 2001).

Quantitative data on ICT occupations must be handled with care, because they generally come
from sample surveys, for instance the European Labour Force Survey (LFS). Sampling small
professional groups, such as women in engineering or ICT professions, raises a lot of
problems of reliability and interpretation.

One statement is however clear: while women are under-represented in ICT sector
employment, they are even more severely under-represented in ICT occupations, making up
only 15% of ICT workers across the EU as a whole in 1999 (according to Millar, 2001,
figure 7), 17% of IT professionals in 2001 (according to LFS data, table 4). The STAR data
show considerable variation between the countries covered by WWW-ICT (women held less
than 10% of ICT occupations in Austria, against 18% of Portugal), while LFS data are much
more homogenous.

Distinguishing different types of ICT occupation within which women are employed in the
different countries is somewhat problematic (9), but it is very clear that women are
particularly poorly represented in the occupations with which WWW-ICT is particularly
interested — IT professionals and engineers.

Figure 7: women’s representation in ICT occupations
in selected EU countries, 1999
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Data from the European Labour Force Survey (1997 and 2001) allow for a comparison
between IT professionals (ISCO category 213) and engineers (ISCO category 214), which
could be interesting as both occupation groups are considered as highly technical and mainly
masculine (Table 4).

(9)  This is partly because national data on occupations comes from Labour Force Surveys which are sample
surveys. Disaggregating by three-digit ISCO or SOC codes generates insignificant numbers, particularly
in small countries like Austria, Belgium and Portugal.
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Table 4:
Evolution 1997-2001 of M/F employment in ICT occupations in the WWW-ICT countries

(thousands of employees)

1997 2001

Female ‘ Male %F Female Male %F

ISCO 213: information technology professionals
EU15 180.5 796.7 18% 265.4 1264.8 17%
Belgium 8.5 36.8 19% 8.8 49.7 15%
France 30.0 161.0 16% 50.3 250.3 17%
Ireland 6.0 14.6 29%
Italy (2.3 (6.5) (26%) (2.0) 9.0 (18%)
Austria .7 53 25% (1.4) 8.8 (14%)
United Kingdom 56.9 254.0 18% 63.5 351.1 15%

ISCO 214: engineers
EU15 274.6 2210.3 11% 3215 2322.0 12%
Belgium 4.9 55.6 8% (3.8) 47.7 (7%)
France 35.8 362.9 9% 55.0 423.7 11%
Ireland 6.2 31.2 17% (3.3) 24.9 (12%)
Italy (6.5) 56.5 (10%) 13.1 70.1 16%
Austria (1.0) 14.6 (7%) 4.8 14.0 25%
United Kingdom 46.8 496.2 9% 37.0 476.9 7%
ISCO 312: computer technicians

EU15 127.1 486.6 21% 2375 861.1 22%
Belgium (0.3) (3.1) (9%) - 5.4 -
France 26.7 77.3 26% 26.7 109.0 20%
Ireland - - - - - -
Italy 17.9 102.0 15% 404 139.0 23%
Austria 2.9 23.7 11% 7.5 36.2 17%
United Kingdom 52.2 134.1 28%

Source: Eurostat, data from the Labour Force Survey, calculations FTU.
Data in brackets are considered as poorly reliable by Eurostat.
LFS data on Portugal are below the threshold of reliability.

All data on self-employment are below the threshold of reliability.

Within the limits of reliability mentioned at the bottom of the table, some findings are
interesting. The proportion of women is significantly higher among IT professionals than
among engineers in all concerned countries (excepted doubtful data about Austria), which
should indicate that informatics is more feminine than engineering as a whole. This statement
must be attenuated by the fact that engineers are mainly working in manufacturing industries,
where male employment predominates, while IT professionals are mainly working in services
and administrations, where there is an overall higher share of women employment.

Comparison between 1997 and 2001 shows a considerable increase in the number of IT
professionals in all countries, but a decrease in the proportion of women. The important job
creation process between 1997 and 2001 is likely to have been more favourable to men than
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to women. Other data from the UK confirm that 1999 was a peak year for women’s
employment in ICT occupations, and that since then there has been some decline (Millar and
Jagger 2001). Whilst in 1999 16% of ICT jobs were held by women, in 2000 this had declined
to 13%. In the professional areas of computer systems management and computer
analysis/programming, women made up about 20% of the UK workforce in 2000. However,
women’s employment in the latter group declined as a proportion of the whole between 1999
and 2000.

If this trend is more generalised, and persists through into the early years of the 21% century,

then the prospects for improving the representation and deployment of women in professional
areas of computing and ICT might be severely hampered.

3. Women in ICT Education

It is widely agreed that, for a variety of reasons, women have traditionally been much less
likely than men to participate in science, technology and engineering subjects in schools and
colleges. Their under-representation is seen as one of the key reasons why they have not
progressed into employment in these areas.

Statistical evidence on the gender gap in ICT education continues to support this picture of
women’s under-representation in the educational sphere, and there are concerns that this is a
growing rather than a declining problem. A Europe-wide analysis of women’s place in ITEC
courses and professions which examined data up until the academic year 1996-97 showed that
in the EU overall, women comprised about 27% of mathematics and computer science
students, and that this actually represented a drop in their relative participation over the
previous two years (Millar, J., 2001). Figure 8 presents the data relating to the countries
covered by WWW-ICT.

Figure 8: women as a percentage of Maths and
Computer Science students, 1994-96
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Source: Millar, J. 2001, our table constructed from Millar’s data.



36 WWW-ICT — State of the art

Across the EU, there are important differences. While in most countries there was a decline in
women’s enrolment in these courses, in the UK there was a small increase and in Portugal a
more substantial one. In both these countries, the participation of women in ITEC occupations
was also above the average for Europe in 1999. Increasing the proportion of women in ITEC
degree courses, in particular Mathematics and Computer Science, seems to have a positive
effect on their later employment in ITEC occupations. It is also noteworthy that the enrolment
of women on such degree courses is well above the EU average in both Italy and Portugal,
though this does not necessarily feed through into the employment sphere.

Figure 9: women as a percentage of maths and
computer science graduates, 1993-96

Women as percentage of Maths and
Computer Science graduates 1993-1996

60

50 A

40 A @ 1993
W 1994

30 H 1995

20 A 00 1996

10

0 -

LTE T E
Belgiurn
France
Italy

]
Ireland
Fartugal
ELI

Source: Millar, J. 2001, our table constructed from Millar’s data.

The proportion of Maths and Computer Science graduates who were women also declined
slightly in the four years to 1996-97, when women made up 30% of these graduates across the
EU. Again, in Italy and Portugal their representation was particularly high at around 50%, and
in Portugal there was an increase from 1993 to 1996-97. In Austria, the UK and Ireland, the
representation of women declined during this period, and was in any case at a low level
compared with the higher performing countries and with the EU as whole.

In order to ascertain whether this picture still holds some years later, we have assembled
national data from national educational authorities on the participation of women in Computer
Science degree and postgraduate education for the years 1997/98 and 2000/01 (Figure 4). This
data covers a selection of the countries involved in this study. Despite incomplete coverage,
taken together with the picture provided by the STAR study, it is still clear that there has been
very little positive change in the representation of women in ITEC degree-level education.
Only in the UK has their representation raised substantially. Moreover, removing
Mathematics students from the picture shows that the under-representation of women in
Computer Science is even more pronounced than is at first apparent. In Austria and Belgium
they made up only 10% of Computer Science students, though in the UK they did constitute
25% of these students in 2000.
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Table 5: women as a percentage of computer science
undergraduate students, 1997-2001

Austria Belgium UK
1997 9.4% 9.6% 20.2%
2000 9.4% 9.3% 25.5%

Sources and Notes:

Austria: Statistik Austria. Figures are for total enrolments on Informatics and Telematics
courses in Technical Studies. Figures not disaggregated by degree level.

Belgium: Council of French Speaking Rectors and Ministry of Flemish Community. Data are
collected separately by and for the French and Flemish speaking communities, and there are
slight differences in degrees in the two parts of the country.

UK: Higher Education Statistics Agency.

The picture is a little more encouraging at postgraduate level. From the very limited data
available, we can suggest that there has been some increase in the representation of women in
the recent past. In the UK women now make up nearly 30% of Computer Science
postgraduate students, and at the very least, it is clear from our data that at both undergraduate
and postgraduate levels, the representation of women in this country has improved
considerably since the STAR report was completed. However, in Belgium and Italy, the other
countries for which we have our own reliable data, the proportions of women postgraduates
are still lower (17 % in Italy, 10% in Belgium), at much the same levels as reported in the
STAR project. (Even this may be positive, since the STAR data covered both Computer
Sciences and Mathematics, and graduates rather than postgraduate enrolments, whereas our
data covers only Computer Sciences and refers to women enrolled on postgraduate degrees
rather than those who have graduated with first degrees.)

In addition to these qualifications, it is important to note that different countries collect data in
different ways and covering different phenomena. First, differences in education systems
make comparisons between countries (and even within countries) problematic. For example,
in Belgium, the French and Flemish speaking communities offer slightly different ITEC
subjects and courses of different lengths in their universities. To facilitate comparisons, we
have taken aggregate data for all undergraduate and postgraduate informatics-related courses,
regardless of course length. For Austria, we have concentrated on enrolments on “technical
studies” courses and have presented combined data for both degree levels in Figure 5, as we
are not able to disaggregate undergraduate from postgraduate students. For the UK, the
relevant degree courses upon which we have focussed are known as “computer science”
courses, though there are myriad other types of university courses which incorporate an
element of informatics training. Combined or joint degrees in the UK may include informatics
or information technology as part of a wider programme of study (for example, “Innovation
Studies”), though the approach to information technology may not always be as a technical
subject.

In addition to differences in education systems, there are differences in national methods of
data gathering and reporting both between countries and over time. These are particularly
apparent in relation to employment data, where there are still national differences in coding
systems and different rates of adoption of international systems.
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4. Women as ICT users

A general indication of women’s everyday relationship to ICTs in general is in their use of the
main technologies of information and communication — the personal computer and the
Internet. As workers and as consumers, women’s access to these technologies helps to
sharpen our understanding of their likely facility with them, and the extent to which they
experience them as inclusive or alien artefacts.

Gender aspects of the use of personal computers and the Internet are not always the subject of
market research. National statistical agencies and Eurobarometer also conduct regular
household surveys, which include data on the possession and use of computers, though again
these are not always disaggregated by sex.

In the European Union, the proportion of women using the Internet is lower than the
proportion of men. According to Eurobarometer (November 2000), 30.9% of men were
Internet users, against 20.9% of women. One year later (November 2001), the respective
percentages were 40.1% and 28% according to Eurobarometer, 43.3% and 32.6% according
to Gallup (10). In other words, women are representing about 40% of Internet users, while
more than a half of the population. The growth rate is more important among women, but the
absolute gender gap is persisting. During the last years, the gender gap has decreased in some
countries (notably the Nordic countries), while increased in others (Belgium). There are more
women using the Internet in the countries where the diffusion rate of Internet access is higher.
In Canada and the US, the gender gap in Internet access nowadays disappears. According to
OECD, the gender gap is anyway smaller if the aged people (more than 55 or 60 years
according to various sources) are excluded from the comparison, because women are very few
represented among aged people using the Internet (Vendramin and Valenduc, 2003).

Table 6
Percentage of women among Internet users
Nielsen Netvalue
Germany 37% 40.2%
Denmark 45% 43.3%
Spain 40% 37.6%
Finland 46%
France 39% 42.1%
UK 41% 41.8%
Italy 37% 34.8%
Norway 43% 44.5%
Netherlands 41%
Sweden 45% 42.0%
Canada 51%
USA 52%
Australia 48%

Sources: Nielsen (May 2001), Netvalue (January 2002),
quoted by Stewart J. (SIGIS), 2002.

(10) Eurobarométre 55.2, Les Européens et la e-inclusion, Printemps 2001.
Eurobarometre 56, Les Européens et les TIC dans le cadre de leur travail, Hiver 2001
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Eurobarometer 56.0 (Winter 2001) also shows that women are as numerous as men among
computer users at work (48.9%). The gender gap mainly concerns the users at home: only
27.6% of women, against 39.5% of men.

Table 7: PC and Internet use by gender in selected EU countries, 2000 (%0)

PC Internet

Men Women All Men Women All
Austria:
Work 43 39 41 29 25 27
Home 11 6 33 9
Work or Home 52 48 42 34 24 29
Belgium:
Work 46 43
Home - Work 24 20
Home - other 34 24
UK (11) 56 47
EU15 46 35 40 31 21 27

Source: Eurobarometer

As table 6 indicates, there is a gender imbalance in the use of both PCs and the Internet,
though the imbalance between the two sexes as ICT consumers is nowhere near as
pronounced as that between them as ICT workers. Of course, there is some overlap between
these two groups, as people can be both ICT consumers and ICT users at work.

Across the EU as a whole, there is roughly a 10% disparity between men’s and women’s use
of ICTs, and both are more likely to use PCs than they are to use the Internet, for work and for
leisure. This may simply reflect the Internet’s relatively new existence compared with
personal computers.

5. Concluding comments

5.1 Interpretation of quantitative data: no obvious correlations

Our overview of available statistical data reveals a considerable diversity among European
countries in general, among the WWW-ICT countries in particular. Moreover, it does not lead
to any clear correlation between the gender gap in ICT professions and various potentially
explicative variables: women’s activity rate, women’s employment share in higher positions,
women’s share among ICT students or graduates.

The next tables illustrate the difficulty to establish correlations between existing data. For
example, among the seven WWW-ICT countries, there is no one where a high gender gap in
women’s activity rate could explain a high gender gap in ICT occupations.

(11) Figures are from the Omnibus Survey conducted by the Office for National Statistics and are for July
2001.
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Table 8: women’s activity rate and women’s share in ICT occupations

Lower gender gap in women’s Higher gender gap in women’s
activity rate activity rate
Lower % women in ICT Austria, Belgium, UK None of the WWW-ICT countries
Higher % women in ICT France, Portugal Italy, Ireland

Table 9: women’s share in ICT degrees and women’s share in ICT occupations

% women in ICT degrees much % women in ICT degrees slightly % women in ICT degrees higher
lower than % women in ICT lower or equal to % women in ICT | than % women in ICT occupations
occupations occupations

Austria, Belgium, UK Portugal, Ireland, France Italy

The last table indicates that, excepted in Italy, there are less women among the ICT graduates
than among the ICT professionals. This is an evidence of the importance of continued
education and vocational training in the professional trajectories of women in ICT.

5.2 Methodological issues

Some methodological issues are also raised by the above discussions:

Difficulty of comparing educational data. 1CT courses in higher education vary both
within and between countries, in coverage, length and standard. ICT graduates are often
mixed with all engineers or with maths and sciences, despite the considerable enlargement
of ICT skills and curricula (business, communication, etc.). As some national statistics
agencies do not disaggregate by every possible kind of computing-related course, it is
often difficult to make reliable Europe-wide assessments of women’s precise location in
ICT higher education.

Employment and occupational data coding systems remain differentiated. The persistence
of national coding systems again contributes to difficulties in making international
comparisons. Even with progressive movement to the international NACE and ISCO
systems, and with new revisions of these systems, there are compatibility problems that
make time-series analysis and particularly cross-national time-series analysis problematic.
Constant technical changes and the need to reflect new ICT activities and professions into
coding systems may well perpetuate this problem in years to come.

Difficulty of combining sectoral and labour force data — levels of disaggregation. While
sectoral data is collected nationally based on exhaustive data collection, national and
European labour force surveys (which contribute to the European Labour Force Survey)
are sample surveys. High levels of disaggregation often produce insignificant results using
this data, particularly in small countries, and this makes it difficult to build up a nuanced
picture of gender divisions in ICT professions, particularly when differentiating ICT
occupations within the ICT sector, as the STAR report recommends.

Coding systems need to be constantly revised to take account of new developments in ICT
work. The ICT sector and its activities are constantly changing, in ways that are not
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always well reflected in sectoral and occupational coding systems. Efforts are underway to
develop modifications and new codes which reflect new activities (for example, the IST
STILE project is attempting to do this) but there is a danger that ICT research will by
definition always be drawing on a dated picture of the ICT sector and labour market as
statistical tools struggle to keep pace with real-life developments.

5.3 Substantive issues

Women now make a large minority of the European labour force, and their labour market
participation is growing all the time. The bulk of new jobs being created in Europe are being
taken by women. In the context of their growing participation, how, if it all, is this reflected in
ICT professional work? The evidence of European-level data, together with our own analyses
of selected countries, tells us that the under-representation of women in both ICT education
and employment remains significant, and disproportionate to their representation in the labour
market as a whole. Women continue to form a maximum of around one-quarter to one-third
of ICT students and professionals, though in many countries their representation is much
lower than this.

Is representation in education a good predictor of representation in later employment? In
some countries, there is some evidence to indicate that relatively high levels of women’s
representation in ICT courses is matched by similarly high levels of representation in ICT
professions (for example, Portugal and to a lesser extent, Ireland), while in others (for
example, Italy), there seems to be little connection between substantial proportions of women
participating in ICT courses in higher education, and their representation in the ICT labour
market. This is probably because of national differences in both the constitution of ICT
courses in higher education (for example, the extent of ‘management’ rather than ‘technical’
orientation which seems slightly more attractive to women), and equally because of
differences in the behaviour and requirements of ICT labour markets in different countries.
But in general terms it is also the case that not all ICT professionals learn their skills or move
into the ICT labour market via formal higher education in ICT related subjects. Many join the
ICT labour market afterwards and through different routes. This may become an increasing
phenomenon with the development of some of the more artistically-oriented ICT professions
— for example, web design, graphic art, internet publishing, and so on.

Is the situation improving over time? The STAR report presents a rather negative picture of
slow but steady decline in women’s participation in ICT courses in higher education, at least
during the mid- to late-1990s. Our own more recent evidence, at least from the UK, suggests
some growth in women’s participation, and recent secondary school examination results
shows that teenage girls now outperform boys not only in their traditionally strong subjects,
but also in maths and science subjects too. Whether this level of achievement will translate
into professional equality (or even dominance) is an issue, which will have to be monitored in
the longer term. At the moment, the employment picture is varied across countries and
segments of the ICT sector. So in Belgium, women are gaining from job creation in the
telecommunications sector, but not from the growth in computer services. In the UK, women
have gained a stronger foothold in all parts of the ICT sector, but particularly in software
consultancy, data processing and other computer-related activities. Problems of
disaggregation do not allow us to determine, however, whether these all involve professional
jobs, and it may be that what we are witnessing here is partly a growth in clerical and sales
activities.
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What is to be done? If, as we may tentatively conclude from the data available, the
representation of women in some areas of ICT education and some ICT professions is very
slowly improving, what action, if any, is required to reinforce this trend? Is the trend a
‘natural’ outcome of the development of the sector as a whole? Does the slow but steady entry
of women reflect a progressive erosion of the gender segregation of the computing world? Is
it simply a reflection of the wider entry of women into the labour market in larger numbers
and their tendency to remain there for longer? If it were a naturally occurring process, then
this would imply that employment and equal opportunities policy might concentrate on
supporting rather than intervening in processes which are taking place already. If, however, it
is the first result of strenuous policy efforts to support and promote women’s entry into non-
traditional as well as traditional areas of the labour market, then more policy efforts should
surely be focussed in this direction, stressing intervention as much as enabling activities.
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Chapter Il
Gender issues in European
socio-economic research on the Information Society

Juliet Webster, RCWE (UK)

The development and nature of the Information Society has been central to the European
research agenda for nearly ten years now. Following the publication of the Delors White
Paper “Growth, Competitiveness and Employment” in 1993, it has been a key concern of the
European Union to foster a competitive and sustainable Information Society. This policy
agenda has been underpinned and supported by wide ranging socio-economic research.

Despite the widely recognised problems surrounding women’s representation and
participation in the Information Society, and despite an insistence that gender issues be
mainstreamed into both European research and policy, it is only relatively recently that the
equality dimensions of the Information Society have received much attention in socio-
economic research on the Information Society. In this part of the report, we assess the results
of selected socio-economic research projects undertaken under the 4™ Action Programme on
Equal Opportunities and the 5" Framework Programme on Research and Technological
Development for our understanding of the gender structure and relations of the European
Information Society.

1. Two ways of approaching gender

A review of European socio-economic research on the Information Society shows that the
issues surrounding women’s participation and equal opportunities are gradually entering the
research agenda, and that the gender-blindness which used to characterise a great deal of
information technology and Information Society research and policy development is steadily
being overcome. There are two main ways in which gender issues are addressed in this body
of research:

— First, there are projects, which focus on research and policy questions that affect both
sexes, such as the nature of employment, the evolution of economic life, the nature of
civic society. In these projects, gender issues are explicitly recognised, but tend to be
treated as one dimension, rather than the sole focus, of the analysis. In other words, gender
issues are explicated, but are mainstreamed into a broader analysis of the socio-economic
changes taking place.

— Second, there is the body of research, which treats gender or gender inequality as the
central problematic of its analysis. Such research is directly concerned with women’s
place in the Information Society, in terms of their participation, the nature of their work,
the work/family/life interface, and so on. It aims to shed light on the processes that
contribute to gender inequality and to suggest equal opportunities policies, practices and
solutions.
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It is striking that there are now a number of research projects, which mainstream equal
opportunities issues, but that there is still a very small number of research projects that treat
equal opportunities as the central issue. WWW-ICT is one of these few. Table 1 presents the
titles of the projects concerned, their approach (gender as a mainstreamed issue or as the

central problematic), and their topic of research.

Table 1: EU socio-economic research projects
on the Information Society and ICTs treatment of gender

Project Acronym & Title EU Subject of Research Approach to
Programme Gender
EMERGENCE - Estimation and IST Extent and nature of e-work | Mainstreamed
Mapping of Employment Relocation in a — defined as remote working
Global Economy in the New
Communications Environment
FAMILIES - Families, Work and IST: A | IST Mutual effects of e-work and | Mainstreamed
study of the interactions between family families.
trends and new work methods in the
Information Society
FLEXCOT - Flexible Work Practices TSER The role of ICTs in the Mainstreamed
and Communication Technology development of flexible
work practices
NESY — New Forms of Employment & | TSER Changes in employment and | Mainstreamed
Working Time in the Service Economy working time patterns in five
service sectors, and the
forces driving change.
New Media: Working Practices in the No Freelance new media Mainstreamed
Electronic Arts programme. workers and gender
Funded by inequalities in new media
DG- work.
Employment
NUEWO - New Understanding of TSER Emerging forms of Mainstreamed
European Work Organisation employment contract in the
new economy
SOWING - Information Society, Work | TSER Technological practices in Mainstreamed
& the Generation of New Forms of organisational settings, their
Social Exclusion social and micro-economic
implications, particularly
social exclusion and
integration
SERVEMPLOI - Innovations in TSER The nature of work done by | Central
Information Society Sectors — women in junior positions in | problematic
Implications for Women’s Work, retail and financial services,
Expertise & Opportunities in European and their prospects of
Workplaces moving into ‘good work’
using skills and knowledge.
SIGIS - Strategies of Inclusion: Gender | IST Women in the design & Central
& the Information Society development of ICTs. problematic
STAR - Socio-economic Trends IST Changes in socio-economic | Mainstreamed
Assessment for the digital Revolution systems, new ways of
working, skills development.
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WWW-ICT - Widening Women’s Work | IST Reasons for and extent of Central
inICTs gender disparities in ICT problematic
professions
WOWIS - Work Opportunities for ISPO Study of call centre Central
Women in the Information Society teleworking and its problematic
implications for women’s
skills, training and careers

One of the key arenas of social life to be affected by technological change — including
information and communications technologies — is the sphere of employment and work. It is
therefore understandable that a significant proportion of European research on the Information
Society concentrates on new or emerging forms of work and employment associated with the
development and use of ICTs. In most of this research, gender relations and equal
opportunities are not the central research concerns; instead, the treatment of gender is
generally part of an analysis of the overall social relations, which characterise these new
working arrangements.

2. The Information Society labour market —
quantitative indicators and gender dimensions

As the Information Society evolves, the need for developing quantitative tools and techniques
for mapping and measuring its characteristics and effects becomes increasingly pressing. Two
IST projects to date have been concerned with this task. STILE (Statistics and indicators on
the labour market in the e-economy) is concerned with developing and updating statistical
indicators of the Information Society labour market and working patterns so that they provide
more accurate information to policymakers and researchers (12). The research is still in its
early stages and the gender dimensions of the project are not explicitly spelt out. However, it
is to be presumed that the STILE project will map and differentiate the place of the two sexes
in the Information Society labour market.

The STAR project (Socio-economic Trends Assessment for the digital Revolution) assesses
the development of the digital economy and the socio-economic changes it is bringing about.
Part of this project involves a mapping of the “ITEC” (information technology, electronics
and communication) labour market (13). It uncovers a rapid expansion in the ITEC labour
force in most European countries in the late 1990s, with the numbers of ITEC professionals
growing at double the rate of other occupational groups, to 10.26 million in 19909.
Nevertheless, the report confirms a range of other anecdotal and statistical evidence to suggest
that there is a marked and increasing strain on the supply of people with ITEC qualifications.
This is forecast to have a particularly negative effect on the development and growth of the
ITEC sector in Europe. The project also maps the under-representation of women in ITEC
occupations. While in 1999 women constituted 32.8% of employment in the ITEC sector,
they formed only 14.8% of ITEC occupations. Although this represents some increase in the

(12) For information, see www.stile.be

(13) Millar, J. (2001) ITEC Skills and Employment — assessing the supply and demand.: an empirical analysis,
STAR Issue Report No. 11, University of Sussex Science Policy Research Unit.
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representation of women in Europe overall, there are countries in which their representation
actually decreased during the late 1990s. Women’s under-representation in ITEC work
continues to be a problem, despite the fact that they are better educated than men in ITEC
work. Part of the explanation for this under-representation lies in the lack of opportunities for
non-standard working in the sector, a state of affairs which is also highlighted in the
examination of new forms of working undertaken for the TSER NESY project (see section
4.1 below).

The STAR project also shows that women are also under-represented in ITEC education and
training, and that in mathematics and computer science degree courses their participation
declined from the early to the late 1990s. However, where women were relatively well
represented on these courses, they were also comparatively well represented in ITEC
professions and occupations. This suggests a strong link between women’s participation in
ITEC degree courses and their flow through into ITEC jobs. Some of the factors which affect
women’s choices and decisions concerning their careers and employment pathways are
uncovered in other, qualitative research, which examines the nature of work and the quality of
working life in the Information Society.

3. The Information Society and the quality of working life —
gender dimensions

Several types of emerging working arrangements are identified in European socio-economic
research, the implications of which are profound for women in the labour market and for
gender equality in employment, in both ICT work and beyond. All the research agrees that
these working arrangements are to be found across economic sectors in both manufacturing
and services, including ICT manufacturing and services. It is also widely agreed that these
forms are associated with, though not determined by, the implementation of ICTs. In the
following discussion, the main innovations in working arrangements uncovered by European
socio-economic research are discussed. Issues relating to gender equality are drawn out,
though these are not always identified in the original research. In the following discussion, we
indicate both the researchers’ and our own assessment of the gender dimensions of the
research issues and results.

3.1 Flexible working time

A move away from standardised working hours has been found in several European research
projects (FLEXCOT, NESY, SERVEMPLOI, FAMILIES) (14). This is generally driven by
the employer, but is sometimes also designed to suit the employee. In front-line services,
flexible working is also driven by customer demand and service requirements. ICTs facilitate
the extension of opening and operating hours and the management of flexible working time
arrangements. The most widespread form of flexible working time is part-time working and

(14) FLEXCOT - Flexible Work Practices and Communication Technology, DG-Science, Research and
Development, TSER project 1998-2000. NESY — New Forms of Employment and Working Time in the
Service Economy, TSER project 1999-2001. SERVEMPLOI - Innovations in Information Society
Sectors: Implications for Women’s Work, Expertise and Opportunities in European Workplaces, TSER
Project 1999-2001. FAMILIES - A study of the interactions between family trends and new work
methods in the Information Society, IST Project 2000-2002.
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this is particularly common in sectors where large proportions of women are employed.
Shiftworking, term-time working and several other forms of flexible working time
arrangement have also been analysed as important forms of working in the Information
Society.

Projects NESY and SERVEMPLOI have also specifically examined the low end of the
service sector, where there is evidence of a trend towards the fragmentation of employment
and working times, which is dubbed “service-sector Taylorism” (15). This entails the
fragmentation of the total volume of work into many small employment and working time
units, with complex arrangements of part-time and shift-working being implemented.

Gender dimension:

The high proportion of women working in non-complex service work is a major factor
favouring the growth of part-time employment, and as the research makes clear, the bulk of
part-time working is carried out by women in all countries of the EU. Where flexible working
like part-time working and shiftworking, is designed to suit both employer and employee, it
has important consequences for women’s ability to participate in the labour market in
contexts where childcare support is not widely available or affordable. All projects, however,
show that “involuntary part-time” or other involuntary flexible working does not allow
women (or, it might be added, men) to design their working hours in order to balance paid
and unpaid work, and this tends to restrict their employment options.

The NESY study shows very well how the apparent skills shortage in the IT sector is in fact a
“homemade problem” arising out of the male dominance of the sector and the female-
unfriendly working arrangements. In IT services, the “typical” IT employee is young, male,
highly educated, and highly paid. 75% of IT service workers are male, compared with 55% in
the EU15 labour force overall. Traditional full-time employment prevails, with most
employees on permanent contracts. The “typical” IT employee is constantly reinforced by the
ideal which employers seek. IT firms have a clear profile of their “ideal employees” (young,
dynamic, trendy) and try to recruit them.

The sector is not only numerically male-dominated. It is organisationally and culturally so. IT
services tend to be intangible, time-consuming, tailor-made and often provided on location.
“This is a (highly competitive) men’s world with long working hours and a culture of
overwork” (16). IT service work involves variable, longer than average, working hours and
working away from the employer’s premises, and sometimes away from home with nearly
96% of men and 76.5% of women working more than 35 hours a week. Both temporal and
locational forms of flexibility tend to be problematic for women with domestic or other caring
responsibilities.

The NESY project shows that the long hours culture is now proving a serious obstacle to the
long-term and sustainable development of the IT sector. As a result, some IT services firms
are experimenting with family friendly policies (particularly part-time working) in order to
attract female employees. This has been noted especially in the Netherlands.

(15) Bosch, G., Lehndorff, S. et al (2002) NESY Final Report.
(16) Lehndorff, S. et al (2001) NESY Report No 69:41.
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The FAMILIES project has an explicit concern with gender relations. It examines the forms
and effects of “e-work” (defined in the project as work which is done at atypical times and
places). It shows that the reasons for taking up e-work on a voluntary basis are highly
gendered. Almost 60% of females in the FAMILIES survey took up “eWorking” from home
for family reasons, compared to just over 20% of males. On the other hand, males were much
more likely to take up eWorking for personal or work-related reasons, and generally chose
forms of e-work which are likely to be more disruptive to family life.

Family reasons for taking up e-work were usually about wanting to work flexibly. But the
project shows that not all work patterns are family-friendly. Shift working can be problematic
because of lack of time with children and the need to organise alternative care arrangements, a
finding which is supported by findings from SERVEMPLOI. On-call working and long hours
of work — both features of the Information Society and particularly of IT work - were
particular sources of problems.

Although most people reported positive experiences of e-work, women were more likely to
report negative ones. The project found that women are more likely to bear the burden of
flexible working, because “e-work” is more likely to prompt women than men to relinquish
their labour market positions. In addition, through doing e-work, they are more likely to lose
workplace benefits, job security and promotion/career prospects, both within their companies
and in the broader labour market. Homeworkers and part-time workers were particularly
affected by these problems, and the majority of these types of e-workers were women. Social
isolation when working from home was a further problem, with e-workers reporting a loss of
connection between them and their immediate employers, as well as their colleagues. In
general, women reported lower job satisfaction when eWorking, which also seems to be
related to their take-up of e-work for family reasons.

3.2 Flexible contracts

The results of the FLEXCOT and NUEWO projects show that non-standard contractual
forms, such as temporary contracts, are increasingly used in new areas of work in established
sectors (for example, telebanking) (17). The SOWING project concluded that such contracts
carry a considerable risk of social exclusion from the Information Society (18).

The NESY project found that in IT services, specifically, employees seem to be operating
more autonomously in the labour market, so that the boundaries between dependent
employment and self-employment are becoming blurred. Although greater autonomy may
allow employees to control their working conditions more directly, there is also a danger of
increasing “self-managed work intensification” in which knowledge workers in the sector
continue to work very long hours on a self-imposed basis in order to complete contracts and

(17) NUEWO — New Understanding of European Work Organisation, TSER Project, 2000-2003.

(18) SOWING - Information Society, Work and the Generation of New Forms of Social Exclusion, TSER
Project, 1998-2000.
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bring in further work. Such a tendency has indeed already been noted in New Media, a study
of employment in electronically mediated art and design jobs (19).

Gender dimension:

Temporary contracts are more likely to be held by men than by women. Women are strongly
affected by other forms contractual flexibility like shiftworking which are being introduced in
the sectors and workplaces where they are strongly represented — financial services and call
centres being prime examples.

Self-employment and self-managed work intensification characterise a great deal of IT work
and may help to explain the absence of women from this area of Information Society
employment. Freelance working in new media occupations has been analysed in the New
Media project, and this highlights a gender disparity in the terms, conditions and experiences
of freelance work. The project found that the women in the study got significantly fewer work
contracts than men and were more likely to secure contracts with public or voluntary sector
organisations than with commercial organisations. They earned less than men for their work
as a result of securing fewer contracts, and consequently tended to intersperse new media
work with other types of work in order to earn a decent living. Low pay was consequently
found to be an endemic problem in this type of work.

3.3 Locational flexibility

In the Information Society there are unprecedented options for the location of operations
available to firms. Certain functions particularly lend themselves to being “delocalised”, and
this process is often supported by the use of ICT infrastructures. A study carried out for the
Information Society Project Office (20) showed that financial service, IT and telemarketing
work could all be carried out in telephone call centres. More recent European socio-economic
research (FLEXCOT, SERVEMPLOI, FAMILIES, EMERGENCE, New Media) identifies a
still wider range of activities (among them software development, accounting and design)
which have been delocalised from “core” organisational premises to back offices, call centres,
offshore facilities and remote subcontractors. In the IT sector itself, teleworking from home is
widespread.

Outsourcing generally involves the use of freelance workers to provide specific services, the
contracting out of work to third party contractors, and/or the movement of work offshore.
According to the results of FLEXCOT, SOWING and New Media, outsourcing can have very
exclusionary effects on those people who perform outsourced functions.

The relocation of work offshore is becoming increasingly common in a number of sectors,
including the ICT sector. The movement of ICT work to the Indian sub-continent, and the
relocation of call centre work in various regions has been widely reported, and several studies
have examined the nature and conditions of ICT assembly work carried out by women in SE
Asia and those of back office processing work in the Caribbean. The EMERGENCE project

(19) New Media: Working Practices in the Electronic Arts, Project supported by DG-Employment, European
Commission.

(20) WOWIS — Work Opportunities for Women in the Information Society: Call Centre Teleworking, 1SPO
Project, 1998-99.
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supports this picture, finding that most “eWork” is in software development or creative and
media function. However, it also shows that most “eWork” relocated from European centres
is relocated to other parts of Europe, rather than to Asia or the Caribbean as in the popular
image. However, eWork puts high demands on people’s physical mobility, where workers
have to move with their jobs to keep them. Certainly it appears not to confirm the popular
image of bringing work to where people live; it is more common to find people continuing to
have to commute to work, newly relocated.

Gender dimension:

The specific gender equality implications of locational flexibility are not always articulated.
Yet we can infer from the results of these projects that flexible work location can have both
positive and negative consequences for gender equality. On the one hand, it can render jobs
more insecure, as companies use technological opportunities to search for the optimal location
for their operations and become more “footloose” in the process of doing so. This can
disproportionately affect vulnerable workers. It can also standardise away small elements of
tasks discretion held by people doing low-skilled or semi-skilled jobs, which are dominated
by women.

As the FAMILIES project shows, home-based teleworking has particularly strong gender
dimensions. Men and women embark on teleworking for very different reasons, with women
generally taking it up in order to manage their domestic responsibilities more easily (21).
Because this is often a less than ideal way in which to telework, women often find
teleworking problematic both for their domestic arrangements and for their paid work. There
is also a danger that they become less visible in environments where visibility and
presenteeism is important for progression opportunities.

Contracting out is an increasingly common practice in ICT work, and may have specific
implications for women and for gender equality. The results of SERVEMPLOI show that
where women’s employment status changes as a result of the contracting out of their work
from a core employer to a contractor, their terms and conditions, opportunities for personal
development and general progression prospects are affected. Their very job security may be
under threat, especially where the sub-contracting process coincides with a restructuring of
ICT service provision. Given their overall tendency to be employed in the less senior areas of
ICT work, they might be expected to be particularly vulnerable to a deterioration in their
terms, conditions and opportunities.

The relocation of work, or eWork, is generally more problematic for women than for men:
their partners are more likely have established careers and they themselves may be unable to
travel long distances when they have childcare responsibilities which are already difficult to
juggle with paid employment.

3.4 Functional flexibility

The FLEXCOT project shows that ICTs are implicated in the blurring of both horizontal and
vertical job boundaries. Multi-tasking is used by companies which reorganise work around a

(21) Work Research Centre (2002) Results of Family Survey, Dublin, Work Research Centre.
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“flow logic”, although equally in many back office settings, including call centres and
processing centres, despite the use of “teamworking” as a rhetorical and motivational tool, the
reverse trend is apparent and ICTs are generally used to systematise work tasks and to support
a very narrow, repetitive series of tasks. In addition to this “horizontal flexibility”, “vertical
flexibility” involves junior staff taking on aspects of work previously undertaken by higher
grade staff and sometimes managerial staff, with additional remuneration, and vice versa.

Gender dimensions:

Both forms of functional flexibility have equal opportunities implications which are not
always spelt out: women predominate in call centres and back offices where work remains
fragmented and scientifically managed, and this limits their exposure to varied jobs and skills.
In other research, manufacturing teamworking has been found to be positive for gender
equality, by allowing women to perform tasks and skills previously reserved for men and to
move out of gender ghettos (22). It can consequently abolish the hierarchies that historically
have operated to prevent women progressing in organisations. In different contexts, including
software development, however, it has been found that women’s teamworking skills have
been taken for granted and undervalued relative to men’s, and this has affected their
progression opportunities (23). Similarly, SERVEMPLOI has shown that where women in
junior positions take on higher functions, not only are their competencies unrecognised and
therefore their employability undermined, but also pay inequality is perpetuated.

4.5 Skills, knowledge, training and learning

Several research projects (STAR, SOWING, SERVEMPLOI) agree that, despite the widely
recognised skills shortage, digital skills are not the only, or indeed the main, skills required by
contemporary organisations. The restructuring processes taking place appear to demand a
wider range of skills, particularly social and relational skills, and also skills in learning to
learn. Tacit knowledge is also highlighted as a competence of increasing importance. At the
same time, however, a contradictory process of increasing codification of knowledge is taking
place in many workplaces, supported by the systematisation of work functions.

Whilst some social and interpersonal skills requirements are clearly related to the growth in
front-line customer service activities in a range of sectors, they are also necessary for
everyday work in other functions in order to deal with colleagues, with uncertainty, and with
fast-moving workplace demands. They have been found to be as important in IT development
teams as in customer-service functions. Technical and digital skills are only one dimension of
these broad skill-sets.

Continuous learning and lifelong learning are generally accepted as the methods by which
many of these broad skills will be, if not acquired, then honed and improved. This emphasises
the importance of the informal learning process in the workplace, as opposed to the formal
provision of education and training.

(22) Goldmann, M. (1997) Industrial Rationalization as Gender Politics: New Perspectives for Women
through Organizational Development and Job Design at the Workplace, International Journal of Political
Economy, Vol 25 No 4, 65-90.

(23) Woodfield, R. (2000) Women, Work and Computing, Cambridge University Press.
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Gender dimensions:

Social competencies are generally believed to be held in abundance by women, as a result of
their “apprenticeship in womanhood”. However, SERVEMPLOI reports that women’s skills
still seem to be undervalued in the workplace and their possession of these skills seems to
have had little effect on their over-representation at the bottom of organisational hierarchies.

Learning continuously on the job and developing sought-after skills depends upon the design
of jobs with a wide enough range of activities to allow employees to learn. SERVEMPLOI
shows, however, that women often find themselves in routine and regimented work, which
offers few learning opportunities. This potentially excludes them from continuous learning
and from opportunities to develop as employees, and thus from opportunities to move into
more responsible and skilled areas of work.

In addition, women are often concentrated in low-skilled jobs where formal training and
learning opportunities are poor. Although it has been found that digital skills are amongst the
easiest for employees to acquire because they can be transmitted through formal training, this
is very dependent upon that training provision being made in the first place and on an equal
basis to all employees regardless of sex or employment status. There is strong evidence to
suggest that formal training is very unequally available to employees, and that women and
flexible workers are the most likely to be excluded from formal training opportunities.

4. The work/life/family interface

One of the consequences of the growth of flexible working has been an emerging analysis
within European socio-economic research of the repercussions of work for private and family
life. The development of Family-Friendly and Work-Life Balance policies also reflect a
policy recognition that in recent years the organisation and timing of work has increasingly
encroached into what was formerly private time (and for women, time when they performed
unpaid work), and an attempt to reclaim at least some of this private time.

All the research findings agree that flexible working is indeed blurring the boundaries
between paid work and the domestic sphere in various ways. The NESY project points to the
“extensification of work” arising from the abolition of the concept of “unsocial hours”, and
thus the strong divide between work and non-work. The increasing availability requirements
that are placed on employees are found to place considerable pressure on private time,
including family and personal time, and rest/leisure time. Stress and fatigue are increased.

Gender dimensions:

The gender dimensions of the extensification of work are spelt out in other project findings.
SERVEMPLOI points to the ways in which women working flexibly become torn by the
competing demands of paid work and their domestic lives, and shows how individual women
resolve this dilemma. Some opt out of promotion into jobs, which are likely to require even
greater availability, and, in putting their domestic considerations before the demands of their
work, pass over promotion and progression opportunities. Women in countries where
childcare is not freely available for affordable often draw on their immediate families to
supply this, so that both their children and elderly parents pay the price and cover for their
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demands of their work. Others still try to limit the incursions of work into the domestic
sphere, but find themselves running against the grain of their organisational cultures.

The FAMILIES project analyses the renegotiation of work/home boundaries arising from
“eWorking” in some detail, and with a central focus on gender relations and gender divisions
of labour in the home. It is worth remembering, however, that the project’s findings
principally relate to voluntary eWorking over which the employee has some control, rather
than enforced and non-negotiated work extensification, a development which is picked up in
other research. The FAMILIES project finds that, for many eWorkers the critical boundary
management issue concerns the relationship between working times/places and children's
needs. Some forms of eWorking (such as on-call and shift-working) are less likely to be
adopted if this is the consideration, because they are particularly disruptive of family life.
Consequently, they are more likely to be found amongst men than amongst women. More
family-friendly forms of eWorking, such as working from home, involve the balancing of
work demands with family needs, through the use of in-home childminders, or the
organisation of working times around children's timetables and/or partner's availability.

In terms of the distribution of benefits of eWorking, the project found that women are more
likely to accept the negative consequences for their careers or their social isolation in order to
meet family needs. However, there are exceptions in men downshifting to take on more
family responsibilities and thereby support their partner’s career development. It also found
that, for some men, certain forms of eWorking (in particular working from home) helped
them to become more involved in family life. Although eWorking may sometimes improve
the sharing of domestic tasks in two-partner families, the project found few radical changes in
this arena. Rather, there was evidence to show that when women go home to work they may
be expected to adopt an increased domestic burden as well, reinforcing or exacerbating
existing inequalities.

5. Concluding comments

A great deal of European socio-economic research into work in the Information Society
covers issues, which have a discernible gender dimension. In fewer of these projects is that
gender dimension explicitly articulated and explored. In fewer projects still are gender
relations and gender inequalities the central analytical problematic of the research.

Taken together, what these projects tell us is that women’s place in, and experiences of, work
in the Information Society remain markedly different from men’s. Despite the fact that there
has been an emergence of new industries, sectors and activities, many of the social and gender
divisions of previous social arrangements appear to have been transmitted into the newer
working (and living) environments. In other words, there has, as the FAMILIES project
suggests, been little by way of a fundamental overhaul of traditional gender relations — either
in the sphere of paid work or beyond it.

In new sectors such as the ICT sector, women remain a minority and largely excluded from or
unable to participate in the full range of jobs and careers. In old sectors, too, most of the
research project reviewed here show (or least lead us to conclude) that gender inequalities are
carried through in many of the changes in working time and work organisation, which are
implemented in contemporary European firms. This suggests that profound problems remain
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to be tackled in terms of securing equal access to skilled, decently paid, work with prospects
for personal development which are supported rather than undermined by contemporary
organisational and technological changes.
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Chapter IV
Describing the various dimensions of the gender gap
in ICT professions

Patricia Vendramin, FTU (B)

As mentioned in the preceding chapters, trying to understand the gender gap in ICT
professions reveals some methodological issues: difficulty of comparing educational data;
employment and occupational data coding systems that remain differentiated; difficulty of
combining sectoral and labour force data (levels of disaggregation) and coding systems that
need to be constantly revised to take account of new developments in ICT work. Despite these
difficulties in the quantitative approach of the issue, the studies on imbalances related to the
gender in the ICT professions mention many explanatory factors, which can be gathered in
five main categories:

— imbalances in education and training;

— working conditions that disadvantage the women;

— professional careers that support the men;

— cultural factors that reinforce the male image of computer science;

— agender bias in systems design.

1. Imbalances in education and training

The first category of explanatory factors includes the factors related to education and training,
which are upstream professional choices operated by men and women. Three statements were
drawn up:

— Women are under-represented among the students and the graduates in the field of ICT.

— Imbalance worsened during last years, despite a diversification of the options and
diplomas.

— Assimilar imbalance is observed in the continuous vocational training.

The challenge is thus to understand why computer science and the related disciplines are not
attractive for women. The problem is not new and the situation seems to worsen. Among the
researchers who are interested of long date in the issue “women and computer science”, as the
working group “Women and computers” of the IFIP (International Federation for Information
Processing), one notes even a certain lassitude to repeat the same statements: in secondary
school, girls are less attracted than boys by the scientific and technical branches; they are not
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directed and do not direct themselves towards ICT professions; secondary and higher
education maintains a male image of ICT and ICT specialists. The image that students are
made of ICT professions is not very precise, it is made of stereotypes picked up in the media,
images coming from the leisure uses of the computer, representations suggested by the
parents and coming in particular from their professional context (Balka & al., 2000).

A series of bias can be identified in primary and secondary education, which inevitably do not
exclude the girls but who support the boys systematically:

— The organisation of informatics courses in school leaves a broad place to the male image
“The location of the computers in the classes of maths and sciences, the number of
students per computer, the practices of the teachers and the management of the
informatics clubs contribute to reinforce the relative advantages of the boys” (Webster J.,
1996, chap. Il). Moreover, it seems that a great majority of informatics teachers are men,
whereas the women are numerous among the professors of mathematics and sciences.

— In school orientation and curricula advising, ICT professions are not presented in a
manner that can attract girls. The fact that, more and more often, schools organise
“enterprise days” to support the contacts between last year students and the professional
world, can contribute to reinforce a male image of ICT professions.

— In secondary schools, informatics is seldom a discipline as such. It constitutes a
complementary activity or a teaching support, it is not the subject of a cumulative and
progressive training, like languages, mathematics, economics, Latin, etc. The fact that it
belongs to the common environment of the young people does not give necessarily desire
for making a trade of it. The criteria of selection in the access to the higher studies in the
branches related to ICT remain dominated by the representation than students have of
engineer or technician studies.

For better understanding the determinants of this gender imbalance in ICT professions, it is
necessary to study how a series of factors interfere which, taken separately, would
undoubtedly not constitute a sufficient explanation, but which, together, produce convergent
effects:

— assimilation of informatics with technology, mathematics and physics, rather than
management and communication;

— effects of social reproduction, based on the trades and professional choices of the parents
or brothers and sisters;

— the role of technological domestic environment;

— the role of the leisure uses of computer and Internet and their interference with the
construction of a study choice or a professional project;

— the image of informatics in the teenagers media (press and audio-visual), the way in which
ICT-related characters are introduced like positive or negative heroes at the eyes of girls
or boys;
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— gender bias of marketing or advertising campaigns for products and services of the
information society.

In addition, initial and continued education is based on two types of approaches of the choice
of informatics: informatics like a profession or informatics like a competence (i.e. like
technological component of another profession). Aren't imbalances related to gender more
significant in the first approach than in the second? If so, why?

2. Working conditions that disadvantage women

A second category of explanatory factors relates to working conditions. The intensive
rhythms of work, the overloaded schedules and frequent overlaps between professional life
and private life, which often characterise the working conditions of ICT professionals, are
very little attractive for women. Such working conditions do not correspond to their
professional aspirations and are not compatible with the domestic and family loads that they
still assume mainly. VVoluntary agreements of flexible work, which would make it possible to
better reconcile work and private life, are rare. Moreover, recruitment practices, management
of careers and power relations often present a discriminatory dimension with regard to the
women.

Several recent European studies tackle the question of imbalances related to the gender in the
new services based on the ICT. Within the framework of the NESY project (Lehdorff S. & al.,
2001), already mentioned in Chapter Ill, case studies on the working conditions in the
informatics sector were undertaken in five countries: Germany, Denmark, Finland,
Netherlands, Great Britain. Research results show well how, as regards work organisation, the
ICT sector is characterised by the concept of “blurring boundaries”: between employees and
independent employment, between the professional sphere and the private sphere, between
professional time and private time. Several factors explain this tendency: the characteristics of
work, the organisation of work, and the type of labour market.

2.1 The characteristics of work

ICT service provision is a complex activity, where important economic interests are at stake.
Tasks are time consuming, but it is often difficult, at the beginning of a project, to plan
exactly the means, in time and human resources, which will be necessary to the project
realisation. However, the capacity of estimation and planning of work is crucial to control the
working time. All the types of work do not authorise in the same way this capacity of initial
assessment (for instance, standard products versus customised products). More generally,
there are no clear quality standards for a final product and often the customers’ requirements
evolve, or sometimes basically change, during a project. Moreover, unpredictable difficulties
frequently appear during the realisation of a project. Consequently, the management of work
is very complex and that has impacts on working time and flexibility, especially in enterprises
that have no sufficient staff. Finally, as the profit will be inversely proportional to the means
invested in a project, the tendency is often to underestimate the means necessary to the
realisation of a project.



58 WWW-ICT — State of the art

2.2 The organisation of work

Two key words characterise work in this sector: working speed and long hours, associated
with unpredictability of working time that make very difficult any attempt of organisation of
the private life. The real duration of work, often nearer 50 hours per week, is a real factor of
discrimination with regard to the women. Those who are concern by the longest working
times are men without family load. The pressure on time is particularly hard in the case of
project work, where the pressure of the deadlines and the pressure of the group lead to self-
intensification of work. The key rule for many companies in this sector is that it is necessary
“to be the fastest and the first” what supposes work rhythms which leave few spaces to the
extra-professional constraints. Long periods of absence, like maternity leaves, make difficult
to return in this type of activity and part-time work does not match with such rhythms of
work. In spite of the fact that they work generally much more than the legal weekly duration
of work, the employees of this sector do not seem to regard that as a real problem. What can
trouble them is rather the pressure of the responsibilities, the lack of support of the hierarchy,
the lack of clear priorities, the contradictory requests. If the working hours do not appear as a
problem, it is because the staff is mainly male, young and without family loads. In the NESY
project, the men questioned whom have children generally let their wife deal with the main
part of the domestic tasks and the loads related to the children. These men appreciate the
flexibility and the autonomy of their work, for example, capacity for earlier return in the
afternoon in order to be with the children and then to work over again in 