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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 
school 

Technical high 
school (short) 

High school 
(long) 

University 
master degree 

PhD or 3rd 
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 II 
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 

Female activity rates 1991-2001 
(percentage of female population 15-64)
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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) 

Gender gap in activity rates
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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, 
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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 

 
Source: EC, Employment in Europe 2002, p. 37 

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 

 
Source: EC, Employment in Europe 2002, p. 37 

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, 
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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 48.5 119.8 29% 80.0 203.1 28% 
Ireland 3.5 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 22.5 28% 
United Kingdom 71.3 183.7 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 25.4 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;  
UK, Office for National Statistics, Annual Business Inquiry, 2000;  

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 
manufacturing 

21542 9133 25630 11999 27824 12981 28278 12217 31 34

7210: Hardware consultancy 12047 4225 7434 5604 10295 7175 10999 7913 -9 87

7220: Software consultancy 
and supply 

139057 54081 131100 90265 145850 100384 162021 110578 17 104

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: 
office machinery etc 

21959 7719 17828 7972 19253 8580 17998 8704 -18 13

7260: Other computer related 
activities 

28315 11246 35077 28161 50070 38926 61887 48308 118 330

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 
equipment (5164) 

14595 3701 25.4% 18549 4977 26.8% 27.1% 34.5%

Telecommunication (Belgacom 
and subsidiaries) (64201) 

24854 5053 20.3% 20864 5868 28.1% -16.1% 16.1%

Other telecom services and 
cable networks (64202) 

2484 583 23.5% 10288 3088 30.0% 314.2% 429.7%

IT system consultancy (7210) 8584 2584 30.1% 13107 3470 26.5% 52.7% 34.3%
Programming and software 
production (7220) 

6377 1607 25.2% 17540 4290 24.5% 175.1% 166.9%

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 
repair (7250) 

379 59 15.6% 1808 309 17.1% 377.1% 423.7%

Other IT-related activities 
(7260) 

70 25 35.7% 166 47 28.3% 137.1% 88.0%

Sub-total computer services 
(NACE 72) 

17442 5051 29.0% 36503 9511 26.1% 109.3% 88.3%

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 

Women's representation in IT Occupations, 1999

0

5

10

15

20

25

A
us

tri
a

B
el

gi
um

Fr
an

ce Ita
ly U
K

Ire
la

nd

P
or

tu
ga

l

E
U

W
om

en
 a

s 
a 

pe
rc

en
ta

ge
 o

f a
ll 

in
 e

ac
h 

oc
cu

pa
tio

na
l g

ro
up

IT Professionals

Engineers

Engineering
technicians
Computer technicians

 
Source: Millar (2001), our tabulation using her data. 

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 (1.7) 5.3 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% 321.5 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% 237.5 861.1 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% 40.4 139.0 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 21st 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. 
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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 
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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 
Denmark 
Spain  
Finland 
France 
UK  
Italy 
Norway 
Netherlands 
Sweden 

37% 
45% 
40% 
46% 
39% 
41% 
37% 
43% 
41% 
45% 

40.2% 
43.3% 
37.6% 

 
42.1% 
41.8% 
34.8% 
44.5% 

 
42.0% 

Canada 
USA 
Australia 

51% 
52% 
48% 

 

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

                                                 

(10) Eurobaromètre 55.2, Les Européens et la e-inclusion, Printemps 2001. 
 Eurobaromètre 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 (%) 

 PC Internet 

 Men Women All Men Women All 

Austria: 
Work 
Home 
Work or Home 

 
43 
11 
52 

 
39 

6 
48 

 
41 
33 
42 

 
29 

 
34 

 
25 

 
24 

 
27 

9 
29 

Belgium: 
Work 
Home - Work 
Home - other 

 
46 
24 
34 

 
43 
20 
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 
activity rate 

Higher gender gap in women’s 
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 
lower than % women in ICT 
occupations 

% women in ICT degrees slightly 
lower or equal to % women in ICT 
occupations 

% women in ICT degrees higher 
than % women in ICT 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. ICT 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 III 
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 4th Action Programme on 
Equal Opportunities and the 5th 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 
Programme 

Subject of Research Approach to 
Gender 

EMERGENCE – Estimation and 
Mapping of Employment Relocation in a 
Global Economy in the New 
Communications Environment 

IST Extent and nature of e-work 
– defined as remote working 

Mainstreamed 

FAMILIES – Families, Work and IST: A 
study of the interactions between family 
trends and new work methods in the 
Information Society 

IST Mutual effects of e-work and 
families. 

Mainstreamed 

FLEXCOT – Flexible Work Practices 
and Communication Technology 

TSER The role of ICTs in the 
development of flexible 
work practices 

Mainstreamed 

NESY – New Forms of Employment & 
Working Time in the Service Economy 

TSER Changes in employment and 
working time patterns in five 
service sectors, and the 
forces driving change. 

Mainstreamed 

New Media: Working Practices in the 
Electronic Arts 

No 
programme. 
Funded by 
DG-
Employment 

Freelance new media 
workers and gender 
inequalities in new media 
work. 

Mainstreamed 

NUEWO – New Understanding of 
European Work Organisation 

TSER Emerging forms of 
employment contract in the 
new economy 

Mainstreamed 

SOWING – Information Society, Work 
& the Generation of New Forms of 
Social Exclusion 

 

TSER Technological practices in 
organisational settings, their 
social and micro-economic 
implications, particularly 
social exclusion and 
integration 

Mainstreamed 

SERVEMPLOI – Innovations in 
Information Society Sectors – 
Implications for Women’s Work, 
Expertise & Opportunities in European 
Workplaces 

TSER The nature of work done by 
women in junior positions in 
retail and financial services, 
and their prospects of 
moving into ‘good work’ 
using skills and knowledge. 

Central 
problematic 

SIGIS – Strategies of Inclusion: Gender 
& the Information Society 

IST Women in the design & 
development of ICTs. 

Central 
problematic 

STAR – Socio-economic Trends 
Assessment for the digital Revolution 

IST Changes in socio-economic 
systems, new ways of 
working, skills development. 

Mainstreamed 
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WWW-ICT – Widening Women’s Work 
in ICTs 

IST Reasons for and extent of 
gender disparities in ICT 
professions 

Central 
problematic 

WOWIS – Work Opportunities for 
Women in the Information Society 

ISPO Study of call centre 
teleworking and its 
implications for women’s 
skills, training and careers 

Central 
problematic 

 

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 1999. 
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. 



WWW-ICT – State of the art  49 

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, ISPO 
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 
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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. 
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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; 

– a gender 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. 

– A similar 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. II). 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. Voluntary 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 III, 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. 
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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 the evening, but with 
a wife who is responsible for all the domestic loads. 

The relationships with the customers also determine the working conditions. The consultant 
who works at a customer has the working conditions of the customer. If its mission is paid per 
hour, the working time will be better checked because the customer will pay overtime. In 
work by project (more frequent), time is not checked, particularly when many people are 
engaged in a project. Some projects require close cooperation that represents significant times 
of coordination generally non planned at the beginning. In order to maximise the time spent to 
the customer, “peripheral” activities (training, meetings, etc.) are often placed in the evening. 
Again, part-time work does not match with the availability required by the customers in ICT 
projects. 

2.3 A specific labour market 
As mentioned in Chapter II, ICT services are composed of a limited number of large 
companies and of a majority of small companies with small staff. Many large virtual 
companies are also split into small and medium-sized companies. The large companies have 
quite structured human resources policies while many small companies are quite unclear in 
this field. The long working hours are more frequent in small companies. Generally, trade-
union organisations are slightly present in this sector, even if in several countries, some 
attempts of organisation of these workers are being implemented. 

Taking into account their expertise and the staff shortage, one might suppose that the 
employees of ICT services have a significant capacity of negotiation. However, this one 
seems without effect on the most problematic working conditions for the women, like the 
working time. Undoubtedly because they are often male workers, young people, without 
child. This type of work rhythms is at the origin of a vicious circle. Women who have family 
loads are rare in ICT departments, but as long as there is so few women with children in these 
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services, there will be no pressure to change the organisation of work and to control the real 
working time. Moreover, the motivation of the employees is significant. It is cultivated by the 
management, which leaves a great autonomy in work and in time sovereignty. Very often, the 
long working hours are not perceived as problematic because the employees receive financial 
advantages. The system of remuneration encourages long working hours. Some performance-
related wage systems take into account the number of hours spent on a project. 

All the firms studied in the NESY project have problems of recruitment. Nevertheless, the 
skill shortage is not the only explanatory factor. The proposed job definitions limit the 
number of potential candidates. The caricatured world of connected dynamic young people is 
not open to candidates relatively aged (for the profession), with children, and even more if 
they are women. This caricatured cultural environment is not very adequate in a period of 
skills shortage. 

This sector is also characterised by a significant mobility; the employees are more devoted to 
their tasks than to their company. Consequently, the recruitment and the development of staff 
loyalty are essential. In period of shortage, the challenge is to find a balance between the 
requirements of work and the satisfaction of the employees in order to attract new candidates 
and to retain those that are already engaged. But this balance between the requirements of 
work and the satisfaction of the staff does not integrate quality standards of work, in particular 
as regards management of time, which would be more favourable to the female careers. 

Nevertheless, to encounter the shortage, some employers (for example in the Netherlands) 
introduce less standard forms of employment, like part-time work, in order to attract women. 
This can contribute to create a context less favourable to the long working hours, 
unpredictability and continuous overload. It also seems that slowly the sector is being 
organised, with some collective agreements between employers and employees. Nevertheless, 
as long as the women (with children) will be so rare in the sector, there will be few incentives 
to control the working conditions, particularly regarding working time. 

3. Professional careers that favours the men 

Careers of ICT professionals have specific characteristics, of which we must evaluate the 
differentiated effects on men and women. 

Many studies show that, in the field of ICT, the companies want a staff that is highly devoted 
to work, which accepts all forms of flexibility and which offers total availability to the 
employer. At the same time, these same companies weaken the guarantees of job security: 
reorganisations, downsizing, closures and businesses process re-engineering have 
demonstrated to the workers that competence, performance and availability are not sufficient 
to ensure job security. As a consequence, the workers must now manage by themselves their 
employability and career. The expressions “nomadic career” or “boundaryless career” 
illustrate these new forms of professional trajectory, in which work relation is based on the 
development of employability as a counterpart of performance and flexibility, whereas the 
traditional work relation exchanges job security against loyalty. It is of course an optimistic 
vision that says nothing on the negative aspects of insecurity in these professional trajectories. 
Are women favoured or disadvantaged by the extension of such nomadic careers? The 
question is discussed. 
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– For some authors, nomadic careers present opportunities for women. In network 
organisations, characterised by the importance of group work, co-operation and 
distributed information, the relational competences would become advantages. Women 
would be more efficient than men to develop trust relation in work relations, which 
constitutes a potential advantage in nomadic careers. Another possible advantage for 
women would be their greater experience with discontinuity in work. Their professional 
trajectories are often made of discontinuities, mainly due to family events, while the 
professional trajectories of men are more linear. This experience gives to women 
psychological and social resources to face nomadic careers. Moreover, as women are 
frequently providers of the second wage in a household, they would be freer to explore 
new professional trajectories (Bender A-F. & al., 2001). 

– On the other hand, other sources raise a series of factors which disadvantage women: the 
problem of geographical mobility, which obliges more often women than men to interrupt 
their career; disruptions of career, which keep women far from the professional networks 
and erode their competences; the problem of time investment, which is necessary to 
develop professional networks (Bailly A-F., 2000). 

However nomadic careers are not the only challenge for women. In “classical” professional 
trajectories they are also concerned by what has been called the “glass ceiling”, expression 
often used to characterise the obstacles faced by women when they reach a certain level in 
their career. This also concerns other trades then those related to ICT. Moreover, career 
progression seems to follow rules from which women are excluded: meetings in the evening, 
leisure activities only for men, participation in clubs, staying in the office late in the evening. 
As a result, diverse forms of discrimination go through female careers: 

– Women miss contextual and cultural information that is necessary to understand how 
communication runs in the company. 

– Women are underestimated as regards the social and cultural aspects, including as for 
their own vision of informatics culture. 

– Women do not have as many possibilities as men to give their personal definition of 
professional situations or to present their personal analyses; they are often kept away from 
strategic decisions. 

The same level of education than men and comparable qualifications are not enough to 
guarantee a woman’s career in informatics. Others requirements are expected from women; 
requirements linked to their “natural” social aptitudes that place them systematically in 
support activities. If they do not so, they are perceived as not playing their role; but at the 
same time, these non-technical qualifications are neither recognised nor remunerated, because 
they are regarded as natural. On the other hand, their male colleagues present their possible 
relational aptitudes like additional competences, which are profitable for their career. 

A survey carried out in Australia on successful strategies of women in ICT professions 
confirms that the organisational factors are more significant than the technological factors to 
explain gender discriminations. “The women think that their difficulties rest more on the 
adaptation to a male organisational culture than women’s technological aptitudes” (Pringer R. 
& al., 2000). 
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Another recent survey, carried out in Baden-Württemberg, confirms that compatibility 
between professional life and family life is the most significant obstacle in women’s career in 
ICT professions (Menez R., 2001; Munder I., 2001). The people questioned in this survey are 
the leaders of about 250 companies of the ICT sector. 60% of them think that there are no 
particular obstacles to women’s professional careers; the classical argument of less 
technological competence is unfounded. Those who identify obstacles to women’s careers, 
classify them as follows: 

– The interruptions of career, in particular related to maternity leaves, are regarded as the 
most significant obstacle, especially by the large companies, because the women remain 
then outside of knowledge production within the organisation. To solve this, some 
companies plan specific training schemes when women are coming back from long leaves 
for family reasons. 

– All what is related to family loads come in the second place, particularly the “limited” 
flexibility of women. Locational and time flexibility remains two core requirements on 
behalf of the employers. In small companies (less than 20 workers), flexible agreements 
more favourable to women seem easier to conclude. In these smaller companies, women 
are more numerous as heads of project or in senior position than in the large companies. 

– In the third place, we find a lack of attention of the managers for the possible promotion 
of women, as well as the lack of advices for career orientation. On the other hand, less 
than 2% of the managers questioned mention a possible lack of technical competences of 
the women. 

The results of this German survey confirm once more that the question of women’s careers 
cannot be analysed apart from employment and working conditions, particularly apart from 
flexibility and time issue. 

4. Cultural factors that reinforce the male image of ICT 

Cultural factors reinforce the bias already revealed in education, training and working 
conditions. At the beginning ICT has been associated with a male image, made of power, 
fighting strategies, capacity of control and domination, potential of destruction, robots. This 
image is still alive. One finds it for example in the professional culture of many programmers, 
passionately engaged in the development and the test of their algorithms, working night and 
day to find the least bug, talking in a jargon and ignoring all that is not technical. This culture 
is largely unfamiliar for women, who were always even more rare among the programmers 
than among the analysts. 

The history of Apple and the pioneers of Silicon Valley gave space to another component of 
this cultural universe: the “non conventional” ICT specialist, a mix of Einstein, Woodstock 
and Wall Street, out of generally accepted ideas, but always male. The dominating culture of 
the programmer and the non conventional culture of the pioneer can be seen in the image of 
the “hacker”, data-processing pirate always ready to enter illegally into the best protected 
computers or to submerge the world with infected electronic mails. On the networks as on the 
oceans, piracy is a business of men.  
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Today, at the school age, the ICT culture is build differently for girls and boys. In a 
caricatured way: for boys we have action, sport and combat games; for girls, we have chat, 
mailing list, fan-clubs; for the first we have joystick and performance and for the second, 
keyboard and communication. Even if they are not unfounded, these caricatures risk creating 
new stereotypes, in which the male and female roles will be confined. The stereotypes derived 
from ICT-uses influence the market studies on new products and services, as well as the 
design of these products and services and finally, their marketing image. 

This is why some authors argue that it is also necessary to underline cultural opportunities 
open to women with the new generation of ICT based on the Internet, as well as the new 
culture created by the networks and the home computers compared to the traditional image of 
informatics. 

5. A gender bias in systems design 

The fact that women are not numerous in the companies which create and develop the ICT 
systems entails that those are especially developed by men, consequently with forms of 
creativity and typically male criteria of effectiveness. The computers, the software and the 
interfaces “man-machine” take male appearances, which dissuade women to choice computer 
science curricula. This is a vicious circle. 

Research teams specialised in the design of human-machine interfaces make a distinction 
between cognitive capacities that are rather “male” or rather “female”. Roughly presented, 
women have better verbal capacities, particularly when clarifying their way of thinking. Men 
have a better space perception and a better visualisation of the representations in 3D. 
Women’s behaviours are more dependent on the context and on the influence of the signs that 
surround them. Men’s behaviours seem more independent from the context, they resolve a 
task at once without being concerned with what’s left. Men want to control the technologies 
and to be obeyed, while women consider technologies as flexible instruments. The software 
interfaces based on icons, pointers, lists of instructions to follow, are closer to the male 
representations. Interfaces based on questions and answers, menus with multiple choices, 
procedures that memorise operations, are closer to the female representations. However, these 
cognitive differences between men and women also include some stereotypes. Moreover, the 
difference in cognitive styles inside the same gender is larger than differences between the 
genders. Consequently, an equilibrated mix of male and female cognitive capacities in the 
interface design can change the gendered nature of most interfaces. However, the authors of 
this analysis state that the challenge is not easy (Romanee Peiris D. & al., 2000). 

However, the case of virtual city DDS (De Digital Stad) in Amsterdam provides them 
arguments. It concerns an experiment of interactive urban virtual environment on a large 
scale, which aims at giving to the inhabitants of Amsterdam on-line access to a series of 
leisure, educational, cultural, social, commercial and administrative services. Following an 
analysis of the users at the end of the first phase of the project, it appeared that the public was 
especially young and of a good level of education – what was not unexpected – and primarily 
masculine – what was not envisaged, because the originators had taken care to attract men and 
women. The designers (mainly male) were charged to develop a new interface, more 
attractive, with 3D effects and more sophisticated iconography, but without being concerned 
with differentiated representations built by male and female users. It resulted an additional 
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falls from the female frequentation and a reinforced reputation of “new toy for the guys” 
(Rommes E., 2000). 

A survey carried out among the students in computer science of the University of East 
London reveals significant differences between the quality standards allotted to the software 
interfaces by men and women (table 1). 

Table 1: quality standards attributed to 
the software interfaces by men and women 

 Men Women 

User friendliness 29% 33% 

Visual attractiveness 24% 20% 

Easiness of navigation procedures 6% 15% 

Degree of interactivity 0% 15% 

Relevance of content 0% 13% 

Logic and coherence of content 9% 5% 

Technical performance 21% 3% 
Source : Stepulvage L., Turner E. (24) 

An older argument, already raised in the eighties, is that women working in the project design 
and systems analysis are more inclined than men to take into account the concerns of the users 
and to implement participative methods of systems design. Men prefer to use more formal and 
less interactive methodologies of development. This argument looses its relevance today, 
because the cycles of development of projects are increasingly short, the pressure on the 
deadlines is stronger and methodologies are more formal. Other authors are convinced that a 
better balance between men and women in interfaces design and software development would 
make it possible to improve their use by women (Green E., 1994; Klein K., 2001). However, 
they agree on the fact that the gender bias in systems design is less important than the 
segregation in education and professional careers. 

6. Concluding comments 

Some recent tendencies can be favourable to an improvement of equal opportunities in ICT 
professions, but these opportunities must still be seized. The new professions, related on the 
design of Internet sites and databases, digital graphic design and e-commerce, appear less 
gendered than the traditional ICT professions such as analyst or programmer. It is the same 
for some ICT professions created in companies using ICT: network manager, multimedia 
integrator or ERP specialist for example. Consequently, it is important to implement work 
practices that make it possible to open these professions to women. Some positive actions can 
be considered on various levels (training, companies, cultural, etc.). The effects of some 
actions are expected in the long run, others in the shorter term. 

                                                 

(24) STEPULVAGE L., TURNER E., Der Beruf der Computerfachkraft, in Frauen in der 
Informationsgesellschaft, FIFF Kommunikation, Bonn, Nr. 3/2001. 
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a) Training 
It is significant to inform the young students on what are concretely the various ICT 
professions. Even those who choice computer science studies, do not have, at the beginning, a 
clear idea of what will be their future work. The preliminary image of the professions is made 
of stereotypes (not very attractive for women) rather than of a real knowledge of ICT 
professions. To promote the familiarisation with ICT, all the levels and for all the groups in 
society (workers or not workers), is another significant stake, in order to fight as well e-
exclusion as to break certain vicious circles. Social reproduction is significant as regards 
studies orientation. As long as few women (and mothers) will be engaged in trades related to 
the ICT, the professional image will remain that of a male work. In the same way, as long as 
the women will remain rare among the ICT users outside work, the computer will remain a 
rather male object. It is thus important to integrate, in ICT training, professional groups that 
are not familiarised with ICT; this concerns many women in traditional female sectors as well 
as unemployed workers. 

b) Organisation  
Fighting the gender gap in ICT professions requires a serious effort in organisational patterns, 
particularly as regards working time management, total availability and flexibility. 
Compatibility between private life and professional life is a crucial point. The control of 
flexibility and working time are significant challenges. Possibilities exist (flexible 
agreements, reduction of working time, alternate telecommuting, etc.); they must be tested 
and implemented. Awareness of employers is important in order to stop the vicious circle that 
they set up themselves. On the one hand, they are confronted with a permanent skill shortage 
but on the other hand, they limit themselves the number of potential candidates by favouring 
the young dynamic, connected and flexible skilled men. The progressive organisation of the 
ICT sector (creation of professional federations, collective agreements, etc.) should favour a 
standardisation of the human resource management and the implementation of better working 
conditions, in particular as regards the management of working time and availability. 

c) Labour market 
The economic actors and the political decision makers use a representation of the ICT sector 
that is unfavourable to the women. The classical statistical definitions of the ICT sector (see 
OECD for example) include sub-sectors such as cable manufacturing or the assembly of 
electrodomestic appliances (typically male and traditional activities) and do not include high-
tech sub-sectors such as business consultants, electronic publishing, audio-visual, digital 
graphic, where women are more numerous and where the qualifications in ICT are much more 
essential. The economic and social indicators on ICT thus do not reflect the activity of sub-
sectors where women are more present. This misunderstanding of the ICT sector can have an 
influence on economic or political priorities, and give a wrong idea of the labour market in 
ICT professions, that favours male employment. The training organisations require a better 
identification of ICT professions that gives more place to the new services and the emergent 
qualifications, where the place of the women is more visible. 
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d) Culture  
The images of technologies and ICT sector are very caricatured and contribute to produce the 
idea of a world where the young, dynamic and connected men are kings. These images should 
be seriously re-considered because they contribute to exclude all those who do not belong to 
these very restricted profiles. A more balanced  image of ICT and ICT professions must be 
developed. To encourage users involvement in the design of software and interfaces can 
contribute to avoid a reinforcement of the bias introduced at the beginning by the male 
designers. 
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Chapter V 
Cultural and psychological factors 

Ina Wagner, Andrea Birbaumer, Marianne Tolar, TUW, (A) 

1. Theoretical approaches 

Under-representation of girls and women in computing is a reality and “the reasons why 
women are not attracted to engineering in great numbers are subtle and complex defying 
monocausal explanations and solutions” (Adam 2001, p. 40). Cultural and psychological 
factors make up part of the complex web of explanations researchers have suggested and 
examined. Developing adequate concepts for capturing whatever cultural and psychological 
factors may influence the gendering of computing is not an easy task and the involved 
disciplines have taken different routes in how they approach this task. 

Much of the current discourse around the gender gap in computing is grounded in the debate 
on women in science and technology that dates back to the early 80s. This debate revolved 
around some of the fundamental theoretical difficulties of addressing gender issues. One of 
these difficulties is to do with a dualistic notion of the world. Researchers often seem to use 
the same categorisations as popular accounts of gender, describing “femininity” in terms of 
values that conform to stereotypes of women – ambiguity, relativity, intuition, connectedness 
– treating them as sets of empirically identifiable properties (in a binary social code) rather 
than as symbolic constructs or as power-stabilising ideologemes. These stereotypes do not 
only entrap researchers in normative and culturally conformist images of femininity, they 
make it difficult to conceptualise variety and otherness in women. Criticism of a dualistic 
construct of gender led to an increasing interest in “difference” (rather than sameness) on the 
one hand. Toril Moi argued “that feminists today have to hold all three positions 
simultaneously” (Moi 1990, p. 396): women’s sameness, their difference, and as Julia 
Kristeva (1977) suggested, a third space in which sexualised binary thought has been 
deconstructed. 

On the other hand the first studies of practising women scientists suggested that women 
choose science for similar reasons as their male colleagues: for the adventure of abstract 
thought, for the intellectual pleasure that analysing a problem, looking for details, isolating 
and manipulating variables provide (e.g. Carter/Kirkup 1990). It was argued that people with 
the bodies of women do not necessarily have the minds of women. Evelyn Fox Keller (1987) 
was among the first feminist scholars who used gender not as an empirical category but as an 
analytical tool to elaborate and concretise the idea of difference and dissent within the 
sciences. Feminists introduced notions such as polyvalence, epistemological pluralism, and 
partial translations into the discourse on gender and technology (Wagner 1994). 

Much of this older debate has been absorbed by Judith Butler’s notion of gender as 
“performed”. In her analysis of drag performances (with the film Paris Is Burning as her 
material) she claimed that “all gender is drag” and that any “realness” of a performance is 
“the result of an embodiment of norms, a reiteration of norms, an impersonation of a racial 



70  WWW-ICT – State of the art 

and class norm, a norm that is at once a figure, a figure of a body, which is no particular body, 
but a morphological ideal that remains the standard which regulates the performance, but 
which no performance fully approximates” (Butler 1993, p. 454). It is this difference between 
the performance and the ideal that allows women to express different degrees of sameness and 
otherness and to experiment with varying styles of performing in different contexts and 
environments. 

The notion of gender as performance has been taken up by many feminist scholars and, 
interestingly, extended to technology. Jennifer Croissant argues: “We gender a technology by 
painting it blue and handing it to a boy. We gender the boy in this interaction, providing a 
frame of reference for appropriate technological and masculine identity associations and 
expectations. We of course provide a frame of reference for the girl to whom we do not hand 
it. We perform with technologies. … The technology, with its scripts, schemes, and codes, 
also performs us in that we become subject to its affordances designed or there by 
happenstance when we start the performance” (Croissant 1999, p. 278). 

This argumentation leads to a second difficulty of theorising about technology and gender. 
Assumptions about the technologies that are examined in studies of gender differences are 
often quite general and superficial. In an early essay on women and technology Knapp argued 
that women's ways of doing and thinking are not independent of the object world. Her main 
criticism of studies of women’s relations to the natural and technological world was that these 
almost exclusively look at the subject – women – disregarding the interactive nature of 
appropriating a technology. In her view, definitions of femininity often “build upon an 
unilateral conceptualisation of object-relations with reference to the female subject thus 
suggesting the interchangeability and irrelevance of objects. Modes of appropriating an 
object, however, are always dependent on the object itself” (Knapp 1989, p. 210). Not only 
are computers different from other technologies in ways that may affect the ways women and 
men interact with them. The range of computing applications dramatically expanded during 
the last decade and with it the range of computing professions. At the same time the nature of 
programming as well as practices of systems design changed considerably. Although 
computers cannot be considered a uniform study object, few studies of gender differences 
take account of the great variety of instantiations of the technology. 

Looking at gender as performance and performed and at computers as highly specialised and 
varied technologies, has consequences for the method of ‘measuring’ gender differences. Kay 
(1992) has argued, “that to fully understand whether gender differences exist in human-
computer interaction, a qualitative, contextual, developmental approach should be employed 
to examine specific tasks. He stresses that without this comprehensive understanding, 
researchers will continue to identify only pieces of a very complex puzzle” (quoted in Mitra et 
al. 2001, p. 228). A good example of such a contextual approach is Linda Stepulevage’s 
(1999) reconstructing her own making into a technology expert using the method of 
autobiographical narrative. She emphasises the actual everyday practices that surround 
technologies – “people making and doing things”. Understanding this “making and doing” is 
tied to particular locations and contexts. The starting point of her analysis is a conversation 
with the painters of her house which led her to “consider cleaning painting tools as a 
significant part of the act of painting and have knowledge of types of brushes, their cleaning 
and storage” (Stepulevage 1999, p. 211). She extends this notion of painting as a multi-
facetted practice to her memories of how she was taught about technologies: “The people in 
my stories shared their technologies of sewing, painting, engine lathe operations, etc. with me 
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as a discursive process, a sharing that recognises that as working-class children, we needed to 
learn skills that would help us get on in life, take care of ourselves, and do better. This angle 
of view enables a shift from imposition of technology to engagement with it. The learning of 
technologies in everyday life was intertwined with explanations that helped us understand 
them as part of a larger world, one in which we needed to be able to cope with situations and 
negotiate for “a better life” (Stepulevage 1999, p. 217). 

The need for understanding context and the everyday practices of “doing gender”, 
appropriating or avoiding technologies has to be kept in mind when analysing “cultural and 
psychological factors”. Furthermore, as computing as a profession and as a practice changed 
so much over the last decade and everyday life became more and more entrenched with IT, a 
cautious reading of older studies of computing and gender seems necessary. 

2. Analyses of computing culture 

2.1 The computer as “masculine” 
There is a body of literature that argues that the culture of technology is masculine. One of the 
open questions is whether this notion can be extended to computers that are different from 
other types of technology, being “wonderfully slippery” (Croissant 1999, p. 278). 

Part of the disjuncture between women and technology is to do with the idea of masculine 
tinkering. Men repair, design and build technologies, while women use some of them without 
taking an active role in their design. So does an NSF* report describe women computer 
science students as “striving to improve their grades while men are busy “tinkering” with 
ideas that interest them. They obtain hands-on knowledge as they fix computers, create 
interesting applications, and gain confidence in their abilities to apply their knowledge to real-
world situations” (NSF). Tinkering – taking a computer apart and engaging in bricolage type 
of activities, wiring, replacing a hard disk, etc. – is part of computing practice. While it may 
not be an important skills requisite, it seems to have a large influence on men’s relationship to 
the technology. 

In their study of undergraduate computer science majors Margolis et al. (2000) draw a lively 
picture of gendered attitudes. Women take pleasure in programming and express delight in the 
sense of mastering or figuring out a program. They tend to contextualise their interest in 
computers in other areas such as medicine or the arts, valuing the contributions that 
computers can make to these fields. For men the “love of computing comes early, and 
becomes part of their identity and the stories they tell about themselves. They describe a 
magnetic attraction between themselves and the computer. …. The computer is the ultimate 
toy. … As young boys, males step right into the driver’s seat, leaping from the outside to the 
inside” (p. 7f). This affects their women colleagues who tend to feel intimidated by this 
controlling and mastering attitude. This is expressed in statements such as “I don’t dream in 
code like they do” (p. 10) or “staying up all night programming is a sign of love for computer 
science, and not doing so is a sign that one doesn’t love it” (p. 13). 

                                                 

* “National Science Foundation” 
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Croissant argues that women, although they often don’t “have the same access to the 
traditional world of tinkering (car repair, woodworking, electronics construction and repair), 
they do in fact tinker, although it is labelled arts and crafts, cooking, or gardening, that is, 
feminised” (1999, p. 278). She builds her arguments on Cynthia Cockburn’s (1988) 
distinction between working-with and working-on a technology: “To fix a car is performed as 
working on a technology, while to fix dinner is performed as working with a series of 
artefacts. Both, however, are activities which involved interacting with the known properties 
and relationships of complex artefacts” (Croissant 1999, p. 278f). The working-on activities 
are the ones that are most likely perceived as men’s domain. 

Applied to computing this distinction seems problematic, with the boundaries between design 
and use becoming increasingly blurred. The term ‘design in use’ captures this phenomenon. It 
denotes the complex set of practices of “interpretation, appropriation, assembly, tailoring and 
further development of computer support in what is normally regarded as deployment or use” 
(Dittrich et al. 2002, p. 125). As responsibility for a specific piece of software may gradually 
shift “from systems developers and consultants to local technicians, to web designers, service 
providers and “citizens/users”, the question becomes: “Who is designing what for whom?” 
(Dittrich et al. 2002, p. 124). 

A related line of arguments refers to technologies as objects whose social construction is 
based on a masculine world-view. This is an old argument that has been put forward by 
scholars such as Evelyn Fox Keller. Science has defined its way of knowing in a gender-based 
language, Keller argues. The focus on gender “enables us to see the values that have been 
excluded from the norms of universality because they were identified with women” (Keller 
1987, p. 45). In her own discipline she criticises that present models are often based on 
autonomy, competitiveness and simplicity as guiding values. Sally Hacker (1989) has stressed 
the militaristic background of science and technology with its emphasis on hierarchical 
domination and regimentation. Stana Martin (1999) quotes a study by Sheila Tobias (1994), 
which found that the hierarchical, “piecemeal” way of presenting physics together with the 
fierce competition for grades was at the roots of women students’ frustrations with their 
courses. The notion of science and technology as being based on masculine world-views has 
been carried into computer science with a view on gender biases in the design of software, 
computer games and websites (see chapter 4). 

2.2 The concept of ambivalence 
German feminist scholars have enriched the debate on “doing gender” and on the masculinity 
of computers by introducing the concept of ambivalence as characterising women’s 
relationships to technology. Much of this debate has been carried out within the computer 
sciences themselves and is based on an explicit recognition of the great diversity of 
computing professions and, hence, the differences of design practice. 

Ulrike Erb (1994) grounds her analysis of in-depth interviews with women computer 
scientists in the distinction of different ways of interpreting and relating to technologies: 
practical-pragmatic, identifying with the technology, masochistic, distant/drawing clear 
boundaries, dominant/controlling, and universalising (the whole world can be understood as a 
machine). Women computer scientists, she argues, while describing their own relationship to 
computers as practical-pragmatic, often characterise their male colleagues as practising an 
identifying, dominant/controlling, and universalising approach. Although showing a certain 
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amount of admiration for these “technology-insiders”, these women are critical of men’s 
strong identification with and immersion in computers. This is what is meant by women’s 
ambivalence – a combination of pleasure with and pride in computing with distance from men 
defining their life around it. Erb also stresses the interest of some of her interviewees in non-
spectacular creative computing activities such as “structuring a problem, exploring user 
needs, working on the theoretical foundations of programming languages and concepts, 
optimising programs, etc.” (Erb 1994, p. 38). 

In a more recent study Sabine Collmer (1997) takes up the notion of ambivalence in two 
ways. She on the one hand confirms women computer scientists’ ambivalence with respect to 
male “impression management”, their use of computer jargon, their lack of critical distance, 
and their obsession with computers and games as part of their leisure time. On the other hand 
she points to women’s ambivalent feelings with respect to their own gender and the associated 
attributions in an environment that tends to question their technical competence. 

Ambivalence in these studies is seen as both, the strength to step back and have a critical 
view, and the disadvantage of perhaps not getting sufficiently engaged in the highly valued 
‘hard core’ activities of computing. 

3. Gender differences from the perspective of psychology  

“It has become a cliché to point out that there are gender differences in attitudes towards 
computers, knowledge about computers, and computer use, and that these differences appear 
at an early age” (Nelson/Cooper 1997, p. 248). Not only do boys/men tend to have more 
experience with computers, their experience seems to be more self-initiated and of the 
“tinkering” kind: “Computer labs are commonly overwhelmed with the male presence just as 
male members of the family dominate home machines” (NSF). 

Psychological studies focus on the (behavioural) characteristics and orientations of 
individuals. With respect to computing they work with concepts like confidence, anxiety, 
over-use, but also learning style or interactional style. Gender differences with respect to 
computing orientations have been identified early on, but they are increasingly called into 
question and much of the earlier work is being refined. In this survey we focus on a few of the 
more recent studies that show the range of issues and concepts psychological research on 
gender and computing orientations uses. 

3.1 Attribution  
“The assumption behind most research seems to be that females’ reluctance to use computers 
stems from the association of computers with math and science and from the general 
perception of computers as a male domain”, argue Nelson and Cooper (1997, p. 248). 
Todman and Dick report that the only gender difference in computing attitudes resides in how 
much “fun” computers tend to be (1993, quoted in Brosnan 1998, p.72). 

In their research with 127 fifth graders, 58 females and 69 males, Nelson and Cooper (1997) 
have looked into boys’ and girls’ patterns of attribution for experiences of success and failure 
with computers, based on Weiner’s taxonomy of attributions. One of their main findings is 
that while boys were indeed more master-oriented and self-enhancing, even in the case of 
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failure, girls did not conform to the image of helplessness and self-derogating behaviour. In 
addition, girls did not show any special tendency to attribute failure to lack of ability. 
However, boys felt in general better than girls about their performance and more relaxed than 
those when using the computer program. This echoes empirical evidence about women’s 
lower self-efficacy, which is partly to do with the fact that girls often have less prior 
experience with computers than boys. However, as the NSF study notes: “Unfortunately, for 
every study that supports the hypothesis that increased experience promotes computing 
confidence, another study refutes it” (NSF). Nelson and Cooper also conclude from their 
study: “Although computers are often perceived to be more appropriate for males than for 
females, there is no evidence that this stereotype actually causes girls and women dislike or 
avoid computers” (1997, p. 264). 

3.2 Self-efficacy 
Self confidence or self-efficacy as defined by Bandura is an important theme in psychological 
research: “Broadly speaking computer self efficacy can be seen as a measure of an 
individual’s judgement of their own abilities with computers, an assessment of self 
confidence” (Durndell et al. 2000, p. 1038). Self-confidence seems to depend on four factors: 
one’s performance and accomplishments, the possibility to observe and to learn from others, 
freedom from anxiety when working, and support from others (Ambrose et al. 1998, quoted in 
NSF). The NSF report sums up: “Many women fail to take credit for their accomplishments 
and superior performance, feel inadequate when observing or learning from others who 
appear to know so much more, experience extreme amounts of anxiety, and do not obtain 
support from others in the field” (NSF). 

Several studies show that women tend to enter computer programs with fascination and 
excitement and leave them without a sense of competency and extreme low levels of self 
esteem. One of the foci of a study at Carnegie Mellon University was to understand “the 
process by which women students who enter with high enthusiasm and interest in computing 
quickly lose their faith in their ability and their interest in the subject. … We have found 
women’s departing statements that they are “just not interested” to be a misleading endpoint 
to a complex process we’ve seen over time, involving the interplay of gender-biased norms of 
interest and eroded confidence” Margolis et al. argue (2000, p.2). A typical finding is that 
“many women are uncomfortable in asking questions in class and seek extra help outside of 
class time for fear that other students will view them as being ignorant. Many male students 
tend to haze women when they are not familiar with a certain computerized concept by 
insinuating that such basic ideas should be well known to all computer science majors” 
(Fisher et al. 1999, quoted in NSF). The Carnegie Mellon study also reports other 
observations pointing in a similar direction: “A woman student who has been playing with 
computers since she was four, coding since she was five or six, was on the high school 
programming team, won prizes, etc. tells us how comments from male peers shook her 
confidence, which then diminished her interest in programming” (Margolis et al. 2000, p. 16). 

3.3 Examining positive orientations 
Charlton (1999) makes a special point why to use a positive concept such as computer 
engagement and comfort (rather than computer anxiety). He refers to gender-oriented 
cognitive schemata such as the common assumption that women place more value upon 
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interpersonal communications and relationships than men who are more instrumental (goal-
oriented) in their behaviour, arguing: “The extent to which an individual utilizes such a 
gender-oriented cognitive schema during their cognitive development determines the extent to 
which they become sex-typed” (p. 395). It is important to note that this is different from the 
notion of “doing gender” which stresses the situatedness and context-dependence of gender 
performances. 

One of the findings of this study is that “sex differences in positivity of orientations toward 
computers are diminishing as a result of the large increase in the number of applications for 
which computers are now used, this leading to severance of the previously strong 
psychological link between computers and stereotypically masculine activities such as 
mathematics and game playing” (Charlton 1999, p. 406f). Computer anxiety, although waning 
in general, may continue to be a problem, in particular for young people who don’t familiarise 
themselves with computers. Expressiveness, as part of the concept of femininity, was found to 
be a positive attribute with respect to the development of computing orientations. 

Another interesting construct in this study is the notion of computer over-use which Charlton 
associates with negative consequences for the individual: “Specifically, lack of 
expressiveness and lack of desire for inter-personal communication might lead some males to 
seek refuge in interactions with computers and to become intimately involved with them. 
Such a scenario is consistent with research showing male and female computing experts (but 
not novices) as tending to refer to computers in psychological and mechanical terms 
respectively” (p. 398). Computer over-use was the only computing orientation in which 
gender differences were found. At the same time, “the hypothesis that masculinity would be 
related to computer over-use was rejected. This is interesting in that it is consistent with the 
finding that more masculine males have a preference for physical activities, such as rugby 
football, rather than computing” (p. 406). This seems to caution against the unreflected use of 
the concept of psychological masculinity and femininity and against identifying these 
constructs with men and women. Charlton (1999) also points to the necessity to discriminate 
between different over-usage patterns. A “flow-programming” experience such as hackers 
report may be qualitatively different from extended email exchanges and newsroom chats. 

Mitra et al. (2001) take up the idea that women and men may differ in their computing 
orientations in terms of the type of usage. They constructed their longitudinal study of liberal 
arts college students around the concept of innovation adoption. The students were asked to 
respond to a questionnaire that assessed their attitude toward an institution-wide 
computerisation of the teaching/learning process. Innovation adoption was operationalised in 
terms of relative advantage, compatibility, triability, and observability. Their finding is that 
gender plays a role in the ways the students reacted to the implementation of computers, with 
men reporting “that technological enrichment has a relative advantage in enhancing the 
learning process, although this difference in perception of relative advantage appears to 
disappear as the innovation gets entrenched within the university environment. At the same 
time, women continue to feel that the technological enrichment was not particularly necessary 
within the environment of a liberal arts institution and thus reported lower perception of 
compatibility of the computerization effort with the overall culture of the university” (p. 239). 
The authors conclude that women tend to be more cautious in their interpretation of 
technological enrichment than men. 
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It is often argued that women have a more pragmatic approach to computers, need a clear 
purpose for working with the machine and often contextualise their interest in computers in 
other arenas (Margolis et al. 2000). A study of Norwegian girls differentiates these findings. 
Hapnes and Rasmussen (2000) report that some working class girls looked at computers as an 
“alternative mastering arena” to other academic achievements. Working class girls also 
“spoke more frequently about computers being fun and less about their utility for their future” 
(p. 248). The utility aspect was more typical for middle-class girls with a motivation for 
education. 

3.4 Ethnicity and culture 
There is some empirical evidence of cultural differences in women’s/men’s computing 
orientations, but interpreting these studies seems difficult. A crucial question here is how to 
“measure” culture. An Australian study, for example, compares the computing orientations of 
white and Asian students. They found that Asian females more readily chose computing and 
IT subjects at school, despite the presence of negative perceptions. Asian girls experienced 
pressure from their families to pursue IT. They also experienced gender-based discrimination 
in a different way: “Asian women felt their opinions were not valued as highly as those of 
males and they were largely ignored by male Asian students and all non-Asian people. As a 
result, they felt isolated and ignorant and had to band together for guidance and assistance. On 
the other hand, non-Asian women felt they were the focus for sexual harassment via loud 
boasting and uninvited emails. They received unwanted positive discrimination in the form of 
easier marks, which was patronising and offensive to their sense of achievement” (Nielsen et 
al. 2000, p.4). 

Margolis et al. (2000) also looked who the persisters among women students at Carnegie 
Mellon were. Most of these were international students from Asian countries. Many of them 
had only minimal computer experience and little interest when they entered the program. The 
students’ persistence and later success in computing is attributed to their sense of self efficacy 
around math and a different motivation: “Having done well in math and/or science in their 
home countries, computer science is regarded as a ticket to economic opportunity. For many 
of these students, their families are depending on them for economic survival. For these 
women, there is little or no option for failure. Several have chosen computer science because 
good scholarships are available for students willing to study computer science” (Margolis et 
al. 2000, p. 20). 

3.5 Attachment begins at an early age 
The home evidently has some influence of gendered attitudes toward computing. The NSF 
report quotes a series of studies of young children and computing. The “family” computer is 
typically set up in the son’s bedroom, which makes it difficult for daughters to get access. In 
kindergarten and schoolgirls are taught to be docile and polite, while boys may be 
undisciplined to a certain extent. Boys therefore tend to monopolise their teachers’ attention. 
Also “while boys tend to ‘jump in’ and explore computers without explicit permission during 
class, girls wait to be told what to do and often ask permission to explore the computer on 
their own” (NSF). 

Many children are first introduced to computers by a parent. For male students it most often 
has been the father who provided them with the first contact with computers before they 
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started exploring them on their own. Fisher et al. (1997) found: “Females” stories are filled 
with descriptions of watching their dad work at the computer, or having their older brother 
show them how he programs the machine. From there, their interest is sparked, and some do 
become active in computing activities in high school, but their participation is much more 
qualified than the males” (p. 107). 

Interestingly, mothers’ competence in handling computers and other technical devices at 
home seems to have a positive influence on their daughters: “The ability to interact with their 
mother interested in expanding her own technical knowledge will provide young girls with 
the state of mind and skills needed to succeed in other areas of computer science” (Huang et 
al. 1999, quoted in NSF). A Norwegian study (Hapnes/Rasmussen 2000) reports “mothers 
using computers at work frequently urged girls to learn how to operate a computer and get a 
home PC” (p. 244). Hapnes and Rasmussen see the purchase of a home computer as related to 
the parents’ identities. They for example found fathers in traditional craftsmen’s occupations 
having no interest in computers at all, while those working in the care sector encouraged their 
children to use computers. 

Brosnan (1998) in a study of 119 undergraduate freshmen found that the mean age of first 
computer interaction with this group of students was fifteen years and that for half of this 
sample it was initiated by a teacher. He also states that “estimates range from 41 to 52 percent 
of teachers registering as computer anxious” (p. 73). While this may be different for other 
student cohorts and for the younger generation, the relationship between computer anxiety 
and having been introduced to computers by a teacher as found in this study is noteworthy. 
Another interesting finding is that young women who know a male friend who uses a 
computer are less computer anxious. Hapnes and Rasmussen (2000) who studied much 
younger girls observed that many of those who did not have a computer at home “had access 
through school, friends, neighbours, relatives and boyfriends. For a great number of the girls, 
school had been the arena where they had become interested in the Internet, and this was by 
far the most popular use among the girls” (p. 245). 

4. Gendered practices of computer design and use 

A central argument in the debate on gender and computing is the gender bias that has been 
built into the machine – the programs, applications, and tools. This argument is to be found in 
studies of programming styles, computer games, and the use of the Internet. There is also 
some literature examining gendered aspects of web design. 

4.1 Programming styles – gendered approaches 
The notion that women may develop specific programming styles goes back to an influential 
article by Sherry Turkle and Seymour Papert in which they identify two ideal-type 
programming styles: the style of the bricoleur who works in an associative mode, negotiating 
and rearranging his/her way through a program; and structured programmers who think in an 
analytic and rule-oriented way. Approaches to computer programming, they argue, can be 
arranged on a spectrum characterised by degree of closeness to objects and styles of 
organising work (in terms of concrete versus abstract thinking). These differences represent 
more than a multiplicity of technical methods. They support notions of “the computer as an 
expressive medium that encourages distinctive and varied styles of use” (Turkle/Papert 1990, 



78  WWW-ICT – State of the art 

p.157). In a later publication Turkle (1995) identified two dominant computer cultures. The 
culture of calculation, which she also terms “hard”, a top-down structured engineering 
approach to systems design. Simulation she sees as more consistent with a “soft” style with 
which women seem to feel more comfortable. Given the great variety of methods in systems 
development, of programming languages and tools, as well as of applications, this early 
debate on programming styles seems outdated and problematic in its simplifications. Studies 
of programming identify a great variety of styles or strategies of writing code, with 
differences being partly individual but also depending on the technical platform, the specific 
programming tools, the use of coordination mechanisms such as configuration management, 
and the overall philosophy – e.g. programming styles will vary depending on whether a team 
practices a structured top-down approach, engages in Extreme Programming, or works in a 
participatory design project. 

There are few researchers who take up the issue of gender and programming, and much of the 
debate on programming styles is carried out in the context of teaching. One observation is that 
female students tend to seek help and that this indicates a different learning style 
(Carter/Jenkins 1999). Carter and Jenkins quote a study showing “that female students show a 
tendency towards working more consistently, and stamping out difficulties before they 
become real problems, whilst male students show more of a tendency to refuse to admit that 
there is a problem, often ignoring the issue until it has become much more serious” (Davies 
1984). Carter and Jenkins (2002) asked computer science educators to determine whether the 
authors of particular fragments of code were male or female. Less than one fifth could so, and 
there was no consensus about the criteria for identifying gendered ways of programming. 

Ching et al. (1998) investigated mixed teams of girls and boys (10-12 years old) during a 
three-months computer project, in which the students simultaneously learned new information 
and designed a relevant product (a multimedia encyclopaedia) reflecting their knowledge. The 
focus was not so much on programming as such, but on the status of girls in these mixed-
gender teams. From the students’ perspective high-status activities were programming and 
graphic art, Internet research, leading a software demo and consulting (helping others). In the 
beginning of the project, “low-status” activities such as reporting on group progress and 
resolving interpersonal problems of the group were assumed by the girls. Boys started 
contributing on this level only when group meetings were introduced. While most boys 
worked on individual stations, calling one another for help, girls preferred to work 
collaboratively, giving programming advice by glancing over to another’s screen. The most 
discouraging finding for Ching et al. was that the girls at the end of the project “had not 
expanded their planning repertoire to include more bottom-up strategies” and boys 
“developed a more flexible view than the girls of what it takes to plan and manage a project” 
(p. 75). 

The questions of gendered approaches to programming is also at the core of the debate on 
how to introduce programming so that more women feel confident and attracted. Here we 
may contrast two positions. Frenkel (1990) quotes a professor of computer science, Danielle 
Bernstein, who bases her advanced programming course on software packages, arguing that 
these should have an important place in computer science education. When previous 
experience, feelings of self-efficacy, and mathematical ability are the main predictors of 
success in computing, she asks, how can women be provided with the same experience? 
Women seem to be more oriented towards computers as tools for solving problems. Working 
with software packages in computer science courses may provide them with this experience 
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while at the same time helping them to develop advanced computing knowledge. 
Furthermore, “software packages are less tied to mathematics and allow students to do 
something functional quickly. Because software packages “do real work real soon”, she said, 
‘women, who perceive computers as tools rather than toys, would see the purpose of 
computers’. … exploration is easier and more natural, and mistakes are less costly and visible 
with databases. … Teaching sophisticated applications can illustrate and reinforce computer 
concepts like files, records, fields, memory, secondary storage, Boolean operations, and the 
format versus content of variables. … Packages involve data structures, word processing deals 
with string data, and spreadsheets have implied structures” (Frenkel 1990, p. 41f). 

The opposite argument is put forward by Paul De Palma. He describes computing as having 
always had “an indeterminate feel to it. With its unreadable (and, now nonexistent) manuals, 
its feature piled upon fabulous feature, our tools are always more complicated than what 
they’re used for. … This has always selected for success those young men – and they were 
almost always young men – willing to spend endless hours tinkering with software” (De 
Palma 2001, p. 28). Young women tend to be excellent in mathematics and they “embrace it”, 
he continues his argument. His conclusion is that in order to draw more women into computer 
science, make them enjoy their work and stay there, it needs to be made more like 
mathematics: “Teach girls, I say, not to search the Web, use a word processor, install an 
operating system or, God help us, play computer games. Teach girls how to program. To 
write a program, like solving a math problem, is to discover a pattern with logic. If girls can 
do mathematics, and they manifestly can, they can program” (p. 28). De Palma has some 
concrete recommendations such as: “… keep things as close to pure logic as possible. 
Minimize reliance on glitzy software packages, fancy graphical user interfaces, and wildly 
powerful and complex text editors” (p. 28). He also thinks that to keep programs short (like 
mathematical problems in textbooks), teach computing without microcomputers (that invite 
tinkering) and “treat programming languages as notational systems … until students have 
developed a good deal of sophistication” (p. 29) might be in support of women students. 

4.2 Computer games 
It is widely argued that computer games until recently were exclusively targeted at boys on 
the one hand, that playing computer games is of limited attraction to girls/women on the other 
hand. The NSF report sums up some of the major findings: 

Boys’ games “encourage competition, shooting, violent graphics, and loud noises – most of 
which do not appeal to girls. Interestingly, it’s the repetition of the music and game activities 
that girls do not like. … Girls tend to prefer games that encourage collaboration with other 
players and involve storylines and character development” (Graves/Klawe 1999, quoted in 
NSF). Few women are incorporated into video games (although there is now an increasing 
number of games with women heroes on the market). An interesting finding in this context is 
that children’s ability to solve a problem strongly depends on the wording and imagery of the 
problem. A UK study found that when “kings, pirates, and mechanical forms of transportation 
such as planes and ships were used, the boys outscored the girls. However, when the problem 
was re-written to include “honeybears”, a pony, and balloons the girls outscored the boys” 
(BBC News 2000, quoted in NSF). The NSF study also points to gender biases in how stores 
present and sell software: “It is painfully obvious that the software for fun titles target young 
boys while the educational packages target the female population. This only reinforces the 
typically female view that computers are tools and not devices used for fun” (NSF). 
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Some studies identified girls’ play patterns. According to these girls prefer collaboration, 
enjoy nonclosure and exploration, prefer to use puzzle-solving skills and complex social 
interaction, like characters that behave like people they know, feel attracted by VR 
applications (e.g. bungee jumping, shopping, conference calls, travel, talk-show hosting), are 
fond of transmedia (magical transformations), like rich texture and good audio quality 
(Gorriz/Medina 2000). 

Barbie Fashion Designer is referred to as one of the first computer games that became popular 
with girls and gave them an opportunity to see that computers can be entertaining. “Many girl 
games on the market tend to create games that focus on shopping or putting on makeup, rather 
than the interactive storytelling or educational games that girls crave. In addition, creating an 
interactive storytelling game is potentially more technically difficult than a standard shoot 
“em up game” (NSF). Designing computer games for girls so that they feel attracted by them 
is a point of debate: “The reality is that many girls want exactly what society has taught them 
to desire: looking pretty, wearing fashionable clothes, attracting cute boys, applying make-up 
properly -- and avoiding technology” (Chaika 1995, p. 4) The question is whether to reinforce 
gender stereotypes in the design of games for girls. 

Much of this research is grounded in theories about children’s games and toys. For example a 
paper by Kolomyjec and Williamson (1997) builds upon Vygotsky’s psychological theory. 
They provide a series of concepts for the design of computer toys in order to strengthen their 
educational value, such as the notion of ‘zone of proximal development of play’ and the 
notion of ‘pivot objects’ (objects that represent something for the child). 

4.3 Gendered designs 
Research examining gendered design of software or applications is scarce, with the exception 
of computer games. However, there are some studies examining software and websites for 
their gendered content or design. 

Passig and Levin (2000) examined kindergarten children’s preferences to varying designs of 
multimedia interfaces, looking at gender. They distinguish between the display, conversation, 
navigation, and control aspect of an interface. In addition, they use two concepts from the 
world of the cinema – mise-en-scene and montage. The children were exposed to interactive 
computer stories which they enjoyed reading: “Each child can read the story alone and can act 
in his own way making the reading experience personal, easy, enjoyable and more 
interesting” (p. 3). They found that as a first priority, boys preferred learning interfaces that 
deal with navigation and control and girls those dealing with display. Furthermore, “girls 
emphasised writing, colours, drawings, help and a calm-moderate game; boys on the other 
hand emphasised control over the computer, sharp moves and movement on the screen” (p. 
6ff). One of the outcomes of this type of research may be insight into how to design learning 
interfaces that are not biased in favour of boys/men. 

Another design issue has been taken up by Rommes et al. (1999) in their critical analysis of a 
virtual city gate for the City of Amsterdam (DDS). Interestingly, the founder of this website is 
a woman with experience in media, the arts, and politics. Rommes et al. take a “social shaping 
view” on the development of DDS and they use the concept of gender scripts. This concept is 
based on work done by Madeleine Akrich (1995) on how technology developers imagine and 
represent future users: ”… technologies contain scripts: they attribute and delegate specific 
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competences, actions, and responsibilities to their envisioned users. When these scripts reveal 
a gendered pattern, we call them gender scripts” (Rommes et al. 1999, p. 3). It is known that 
designers consider their own preferences and skills to be representative of users. DDS was 
designed by a network into which journalists, graphic designers, and people from non-profit 
organisations were recruited: “This personal network did attract women to the project, most of 
whom are still very active in computer networks. Nevertheless, looking at the gendered 
division of labour within DDS, women were mostly found in creative, assisting and policy-
making positions, whereas male hackers dominated the programming tasks” (p. 6). 

Having both, women and men in the team, did not result in extra attention given to female 
users. The choice of software together with the idea to offer users all the functionalities of the 
Internet resulted in an interface which is complicated to use, favouring more experienced 
computer users. The main idea, as expressed by the main (male) programmer was one of 
discovering through trial and error: “You have to keep things exciting; discovering is 
important. This has to do with the way in which I discovered the Internet and all its 
possibilities, you discover more and more, and that is fascinating. So you will have to let 
people discover things; that is fun” (quote, p. 8). Rommes et al. conclude – referring to Sandra 
Harding (1986) who suggests to discuss gender on the structural, the symbolic, and the 
identity level: “At the identity level, the designers were personally interested in politics, 
fascinated with all the new technical possibilities of computer networks, and endowed with a 
masculine learning-style. This masculine identity was reflected in their representation of 
users, and thus in the technology they designed. This is remarkable given that, at a conscious 
level, the designers of DDS were very idealistic and took great pains to make their design 
user-friendly for everybody” (p. 10). 

A study of a professional development website for teachers featuring ‘virtual classroom visits’ 
reveals a similar pattern. This study was carried out by Susan Herring, Anna Martinson and 
Rebecca Scheckler. The website was developed in a participatory way. Teachers may submit 
video clips and there is an asynchronous forum for discussing these. Herring et al. (2002) 
refer to relevant former studies showing that “men tend to dominate mixed-sex discussion on 
academic and professional topics: they post more and longer messages, and are more likely to 
be assertive, self-promoting and critical of others, whereas women are more likely to post 
shorter messages, be polite and attenuated, and express support for others” (p. 2). They focus 
their analysis on one aspect of the site, the video clips, trying to understand if and how this 
feature encourages or discourages participation in the site. Their main finding is that there are 
significantly fewer female videos (75% of videos being submitted by men and only 25% by 
women) that female videos are shorter in length, and that female participation in the 
discussions is lower. Users chose video clips on the basis of gender similarity, with female 
users responding preferentially to female video clips even if they had to scroll down the page 
to do so. A discourse analysis of discussions revealed that females used more hedges and 
expressive language and that they tended to be more critical and offer more advice. Discourse 
styles varied by member category, but on the whole a more female discourse style dominated. 
In their interpretation of their findings Herring, Martinson and Scheckler refer to previous 
research showing that “females are less likely than males to seek out or welcome public 
attention” (p. 4). They also argue that females might feel less confident in claiming to be good 
teachers. The video clips are expected to be models of ‘good teaching’ and research suggests 
that younger teachers may tend to emulate them. One of the authors’ conclusions is that “the 
under representation of female teachers in the videos, although not an intentional feature of 
the design, nonetheless has clear and important consequences for the ability of the site to meet 
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its stated goals of fostering online community” (p. 10). They think that there are technical 
solutions to this problem of having female videos included in proportion to the number of 
female teachers and of having them more visible and easier accessible. However, Herring, 
Martinson and Scheckler also are reasoning that non-intentional gender-biases like the ones 
they identified may not be easy to tackle. For example, “… 25-30% female representation in 
mixed-sex public contexts tends to be perceived by both women and men as gender equality” 
(p. 10). 

An entirely different type of study was carried out by Simon (2001). He looked at the impact 
of culture and gender on websites. He used a sample of 160 female and male students, with 
and without computing background, from four areas (Asia, Europe, Latin and South America, 
and North America), exposing them to real-world functioning sites. Measuring the effect of 
gender was based on a selectivity model, according to which “males often do not engage in 
comprehensive processing of all available information but instead are selective. Males tend to 
employ various heuristic devices that serve as surrogates for more detailed processing … In 
contrast, females tend to use a ‘comprehensive strategy’ and attempt to assimilate all available 
cues” (p. 20). Culture was measured by using Hofstede’s dimensions – power distance, 
uncertainty avoidance, masculinity-femininity, individualism-collectivism, and long-term 
time orientation. Simon reports clear differences in women’s and men’s perception of the 
websites: “Forty-seven percent (47%) of female respondents (full sample) indicated that they 
would have preferred all sites to provide additional information as compared to a much 
smaller percentage (17%) of male respondents. … Additionally, females indicate that they 
overwhelmingly (84%) prefer sites that are less cluttered, with minimal use of graphics and 
sites, which avoid multiple levels of sub-pages to drill through. Females (52%) suggested that 
sites making use of pull-down menus are easier to navigate than those with levels that require 
them to click through to achieve their objective. Males, on the other hand, indicate that sites 
making extensive use of graphics and animated objects are clearly their preference (77%)” (p. 
30). 

The limitations of approaches to measuring cultural effects in survey research make an 
interpretation of differences in computing orientations difficult. Gefen (2000) and Gefen and 
Straub (1997) argue that gender-related social expectations have roots in national cultures. 
They found that both cross-cultural difference and gender influence how people perceive 
social presence, usefulness and ease of use (quoted in Ahuja 2002). Greenhill et al. (1997) 
argue that cultured notions of femininity, together with philosophies favoured by some Asian 
cultures that stress collectivism, uncertainty avoidance and long-term orientation, may help 
formulate new meanings of computing. 

Simon (2001) points out some design issues resulting from his study, namely the importance 
of creating culturally and consumer specific sites, e.g. by tailoring the site based on past 
behaviour and inference from like-minded people. The main value of such studies for 
understanding the gender gap seems to be their uncovering of hidden biases in the ways 
computer applications or websites have been designed. Designers’ representations of users are 
indeed often quite one-sided and unexamined, with the (young, white) male often being 
projected as the model user. 
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4.4 Internet use 
The gender gap in Internet use is an issue that is attracting increasing attention. US surveys 
indicate a closing of the ratio of males and females using the Internet from 20:1 to 2:1 in a 
four-year period. Little systematic research has explored the reasons for these gender 
differences. 

Schumacher and Morahan-Martin (2001) studied a group of incoming undergraduate college 
students, first in 1989/90 and then in 1997, trying to understand the relationship between 
computer experiences and Internet use. In this period home use of computers increased from 
50 to 87%. Although gender differences had diminished, males in 1997 continued to report 
more experience in programming and playing computer games, and more of them had their 
own computer. They also had spent more time online than females. In their assessment 
Schumacher and Morahan-Martin stress “competence and comfort levels with computers and 
the Internet were highly intercorrelated” (p.108). They also point to the difficulties of being 
on-line as being familiar to all Internet users, as has been described in the HomeNet study 
(Kraut et al. 1996): “It found the technical logistics of going online were a major obstacle for 
both those with and without prior computer experience. They encountered problems such as 
‘bad telephone lines and busy signals, passwords forgotten, misunderstood user interfaces, 
depressed shift-lock keys on keyboards, erased login scripts, and buggy software” (quoted in 
Schumacher/Morahan-Martin 2001, p. 108). 

Janet Morahan-Martin gives an overview of some of the more substantial findings concerning 
gender and the Internet. It has been reported that females find it more difficult to find 
information on-line than do men. Men seem to use more Internet applications or channels and 
they use it for finding economic information, for doing research, and for participating in 
newsgroups. They are also more likely to use the Internet recreationally – “to waste time, 
gamble, use adult-only Net resources, and play games” (Morahan-Martin 1998, p. 4). Internet 
games generally referred to as MUDs (multiple user dungeons or dimensions) may be 
intensely absorbing and require staying on-line for an extensive period of time. Many of them 
are action-ridden games oriented towards gaining mastery and status. 

Much has been written about the different communication styles of women and men and 
“most of the published work on issues surrounding gender and networks emphasizes areas of 
tension or exclusion” (Kaplan/Farrell 1994). Susan Herring’s research (1996), for example, 
portrays men as practicing an adversarial style (which in its extreme may lead to flaming), 
while women valued harmonious interpersonal interaction. Also, men tend to monopolise on-
line conversations. One area where men do not dominate is the use of email. Indeed, women 
are often portrayed as using the Internet more for communication with friends and family. 
Kaplan and Farrell (1994) have conducted an ethnographic study of a small community of 
young women using the Internet. In their analysis they concentrate on two focal cases – a 
young woman who intends to study science and one that shows no interest in programming – 
“she describes herself as math-averse and yet shows an intense interest in computers as 
communication tools”. The women have some interests that they share in their board 
meetings, among them science fiction and fantasy texts and music. Kaplan and Farrell 
describe these young women as being focused on communicating over the Net and on 
describing their experiences and emotions, in the words of one of them: ”Net people are 
people in love with knowledge. In love with information and words. Debaters, jokers, 
storytellers, discussers, users of the paths insomnia carves, along with solitude, in the wee 
hours”. These young women’s dialogues are directed towards maintaining connections and 
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forging relationships. The boards constitute an important social space. They use it for 
supplementing their almost daily contact with each other: “In fact, the degree to which 
electronic life permeates the daily habits and activities of these women is perhaps the most 
fascinating, and the most distinguishing, characteristic of the electronic community they have 
joined. For them, material (‘real’) life is entirely continuous with virtual life. Nowhere is this 
continuity more evident than in the monthly gatherings their electronically extended 
community calls “Geek Fests”. Through the boards the young women meet new people 
virtually and these meetings are usually a prelude to some face-to-face encounter. 

Kaplan and Farrell contend that it is important to learn more about what makes the Internet 
attractive to young women. Although these women do not feel compelled to learn 
programming, “the Webs they weave, after all, consist not just of the warp and woof of their 
electronic messages but of the totality of their lived experiences, combining virtual and 
material worlds”. They also develop a sense of mastery and participation, as is visible in the 
words of one of them: “I noticed that even as I was inducted into this world, I invoked 
changes in it … You create the net in the act of accessing it” (quoted in Kaplan/Farrell 1994). 

5. Women computer scientists 

Most studies on women in computing focus on labour market and on structural issues, 
describing women’s levels of participation, their positions – most of them can be found in 
middle-level jobs – as well as their career orientations and persistence. Few researchers have 
studied the cultural aspects of these women’s experiences. 

5.1 Hostile work environments 
The CREW* report (2001) quotes a study undertaken by the US National Research Council 
(1994) which “identified the following “complaints” from female engineers employed in 30 
large corporations: paternalism, sexual harassment, pressure from allegations of reverse 
discrimination, perceptions of different standards for judging men and women, and 
misunderstandings due to different styles of communication” (CREW 2001, p. 13). The 
cultural milieu of engineering firms is characterised as “reactive rather than creative, technical 
decision making disconnected from the people using the technology, lack of effective 
communication skills, lack of recognition of whole person with range of roles in and out of 
workplace, lack of recognition of different professional development needs of men and 
women, gender harassment (exacerbated by racism), lack of recognition of preferred working 
styles” (Roberts/Lewis 1996, quoted in CREW 2001, p. 14). 

One of the arguments is that with the increasing professionalisation of computing the field 
became more and more gendered. Developing standard software is an arena for large 
organisations. Large software packages are produced in large and frequently spatially 
distributed developing teams. Here women can be found in training, documentation, 
consulting, but not so often in large development projects and even less as project leaders. A 
study by Donato (1990) „also showed segregation amongst systems analysts; low paid female 
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analysts who specialised in interacting with users, and high paid male analysts who 
specialised in interacting with other IT professionals and with managers“ (quoted in von 
Hellens et al. 2000, p. 154). Services such as selling software, consulting, training, 
documentation, maintenance, network management, as well as developing multimedia 
applications and tailored project work are also offered by small sized companies. 

It is not clear if women have more difficulties of succeeding in large organisations than in 
small ones. It has been argued that “in places where engineers have great power, in certain 
sectors and kinds of firms, specifically high-technology start-ups with little formal 
bureaucracy, masculine interactional styles, confidence in hands-on-technological expertise, 
and an organization which made ideas about mastery of technology central led to reduced 
wage and promotional opportunities for women” (McIlwee/Robinson 1992, quoted in 
Croissant 1999, p.277). This is echoed by von Hellens et al. (2001) who state that currently 
women fill only three percent of board positions in new-economy companies and that “some 
observers fear dot-coms will become even more exclusive to men” (p. 116). 

A contrasting argument has been made by Kvande and Rasmussen (1995). They group 
organisations into two categories – dynamic networks and static hierarchies. According to 
their study, static hierarchies that are typical of large organisations tend to reproduce the 
dominant male culture, making women invisible as professionals. In dynamic networks of the 
kind that are formed mainly by small companies in turbulent and complex environments 
women’s contributions tend to be perceived as resources, since: “Work within projects is 
undertaken by teams, in which everybody’s ideas and contributions are welcomed” (quoted in 
CREW 2001, p. 15). It has been argued that women’s opportunities – whether they are better 
in more formal and bureaucratic or more informal and flexible organisations – may be 
influenced by national differences in affirmative action programs and the problems these 
address. This is difficult to tell before more in-depth studies on women computer scientists in 
a wide range of organisations with different structural characteristics, work cultures, and 
policies are available. 

The “dynamic versus static” categorisation seems far too simple for explaining gendered 
practices in a complex field. For example, Martin (1992) describes organisational cultures 
from three perspectives – integration, differentiation and fragmentation. While a traditional 
managerial approach is integrative with a focus on organisation wide consensus, with 
consistency and clarity of organisational goals, a “differentiation perspective acknowledges 
conflicts of interest in organisations and power relations. The defining characteristics are 
inconsistency, sub-cultural consensus and the relegation of ambiguity to the periphery of sub-
cultures. The third perspective, fragmentation, focuses on ambiguity, and the complexity of 
relationships between different cultural manifestations” (Buehring/Waring 2001, p. 34). 

On the other hand, there is an agreement on how to describe “gendered workplaces” 
discriminating against women. The CREW report summarises them as follows: 

– Men use social closure strategies, through defining professional competence and expertise 
and selecting candidates for promotion. Women rarely receive promotional credits, in 
particular when there is no clear public statement of the criteria for promotion. 

– Informal networks work to the disadvantage of women and they often lack the political 
skills to succeed within an organisational culture where being “concerned above all with 
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informal ties, manoeuvring toward the crucial gate-keepers, avoiding the organizational 
contingencies that trap the unwary” counts (CREW 2001, p. 17). 

– Women’s and men’s operational styles seem to differ, with women fearing to appear 
aggressive and competitive: “… where men command, lecture and compete, women 
listen, talk, suggest and cooperate” (CREW 2001, p. 17). 

– Paternalistic and protective attitudes often prevent women from making the kind of 
practical work experiences men enjoy (if these are considered harsh or tough). Being 
treated “like you’re their little daughter” (quoted in CREW 2001, p. 18) seems to be a 
quite common experience. 

– A large issue is women feeling invisible or wanting to blend in, because they are in a 
token position (Kanter 1977) and/or feel ambivalent about men’s gendered expectations. 

– Finally, sexual harassment or more frequently gender harassment is at the core of women 
feeling uncomfortable. Gender harassment is: “… a range of exclusion, marginalising, and 
resistance behaviours (usually exhibited by men) which result in women being 
discouraged or inhibited” (WISET* in CREW 2001, p. 19). These behaviours are often 
subtle and unintentional and can be aggravated by having higher qualifications then men, 
coming from another culture, and being considerably younger than male colleagues. 

5.2 Women’s contributions to the computing culture 
A few studies, all of them Australian, describe the distinctive contribution that women can 
make to computing. In a study of twenty-four IT professionals von Hellens et al. state that 
“women tend to leave a company if they find the male dominating culture dissatisfying ... 
Although in our study many of the women did not see IT as an inherently male domain, they 
did report instances of being reminded of their difference” (2001, p. 118). What was found 
unattractive by many women as well as men was the ‚narrow focus’ of many of the male staff 
together with a ‚coke and pizza culture’ which refers to the staff being „locked up“ and being 
provided with fast food so that they could work all night to complete their projects. 

What most of the interviewed women stressed was the need for a skill mix for career 
advancement. In addition to technical skills, so-called business skills and an interest in 
collaborative and interdisciplinary activities were considered crucial for excelling in your 
work. Von Hellens et al. found that women were more present in business analysis, an area 
which is seen as less technical and more oriented towards the human and organisational 
aspects of a system than in systems analysis, in the direct management of systems 
construction or in hardware oriented work. “More men are found in the programming area 
whereas women are found in change management involved in analysing and designing the 
business process interaction of software systems. ... even within the areas of enterprise 
resource packages such as SAP, a lot of women consultants focus on the human resource 
(HR) modules whereas men fall into the project systems and the logistics modules and the 
sales and distributions modules” (2000, p. 154). While technical skills are important, the most 
successful people were seen to be those who were able to combine technical, human and 
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organisational skills: “An understanding of and adapting to the corporate culture, networking 
and talking about achievements is also required ...” (p.155). Women IT professionals see this 
mix of skills as one of the most positive aspects of computing. 

Toni Robertson has looked somewhat deeper into what she calls communication skills. She 
studied a small multimedia company which was owned and managed by women, observing 
“how the company members negotiated and achieved a cooperative design process without 
constant access to the communicative resources always implicitly available in same-site 
workplaces” (1997, p. 264). She stresses that communication skills are not just a “general 
thing” but specific skills that are “learned and finely honed by use”. In her fieldwork she 
observed how the women used these skills (that are mainly language skills) to produce and 
shape their work environment. Among these skills were to keep one’s work open to different 
solutions and to interventions of users and clients as well as being able to activate and include 
the knowledge and ideas of distant colleagues. “Skill and style in communication, and 
responsibility for its vitality, are practices that are highly gendered, culturally differentiated, 
and usually unrecognised and unacknowledged”, argues Robertson (p. 265). 

Summing up there are a lot of factors influencing women’s career paths in IT professions. It 
has been argued that in IT as a relatively young field women would not face the same barriers 
for working careers existing in other fields with a traditional male dominance. Ahuja (2002) 
argues that this viewpoint does not “adequately take into account the variety of structural and 
social factors that inescapably and inevitably shape women’s careers in IT throughout 
industry and academia” (p. 22). Noticing a lack of academic studies on gender differences in 
IT careers she claims that it is important to understand the role of women in the field of IT 
and “how or if IT differs from other professional endeavours in offering opportunities to 
women” (p. 21). With that aim she proposes a conceptual framework that covers social factors 
as well as structural ones influencing women’s professional careers in IT. She calls it a “stage 
model of barriers” stressing the importance of distinguishing between the stages of career 
choice, persistence and advancement. “It is suggested that it is not sufficient to examine these 
factors in isolation from one another, as the IS (information systems) literature on gender has 
done so far” (p. 22). So to capture the problem it its full range a comprehensive view has to be 
adopted. On the one hand the situation of women in different stages of their careers, different 
organisational cultures and with different cultural backgrounds have to be taken into account. 
On the other hand the career of women in IT has to be seen as a process with a history dating 
back to early influences of the career choice and changing motivations over time. 
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Chapter VI : Education and training 

Caroline Guffens, FTU (B) 

1. Unequal access to computer and 
gender bias in software design 

Every authors or researchers studying the gender gap in education pinpoints the unequal 
access to computers between boys and girls, men and women, whereas an early access gets 
the user accustom and less fearful of technology. Following the assertion that “differences in 
experience lead to differences in opportunities to gain further experiences”(Clarke, 1992, p. 
74), a lesser access for girls deprives them of further opportunities to study computers. Early 
access to computer familiarizes children with them and impact on their confidence and 
knowledge level. It can determine a future career, or an orientation.  

This unequal access has many faces and begins at home, for little girls, but also for mothers, 
who also act as role model. It is a question of material and possible access, but also a question 
of attraction to the computer and the software offered.  

At school, this question will take the path of financial questions, leading to the problem of 
quality (sexual bias) and quantity of computing material, who, when shared, have a less 
positive impact on girls. Under the access approach, the question of the curriculum and of the 
teachers’ trainings will also determine the introduction to computing that will be given to the 
students. 

1.1 The first access 
The family education plays its role in the familiarization of children to computers. The home 
is often the first place where a child can use a computer, brought at home by a parent who 
either works on computer or buy one for the child. In different countries, studies show the 
relation between couples with children and computers. As shown in the Belgian survey 
below, more couples with children have a computer at home, and this number increases with 
the number of children, but decreases from the fourth child. Another survey conducted in The 
Netherlands shows the same correlation (Van Dijk and al, 2000). 

Table 1: computer equipment 
in relation with family situation 

Number of children 2001 2000 Intention of 
buying 

1 54% 51% 8%

2 67% 60% 8%

3 68% 61% 8%

4 and more 63% 59% 15%
Source: AWT 2001. 
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As Margolis and al pointed out in their analyse at Carnegie Mellon, there is a difference 
between females and males in regards to the influence by a parent at home: “Females stories 
are filled with descriptions of watching their dad work at the computer, or having their older 
brother show them how he programs the machine”. From this stating, we can see that girls 
mostly watch, but do not act. They do not come naturally to computers and begin hesitant and 
fearful; they need guided encouragement. This may be because games and software do not 
appeal to them the way they appeal to boys.  

Boys, on the opposite, use the computer to play games and use it for longer periods of time 
compared with girls. Furthermore, it is most of the time the boy who benefits from it, as 
illustrated in a British survey, where 22% of boys compared to only 9% of girls had the only 
PC in the family in their bedroom (Green in Balka et al, 2000). Boys’ love of computers 
usually comes early and quickly, as soon as they put their fingers on the keyboard and the 
machine answers. Many male students report that computer games were a magnet when they 
were children and they tried to figure out how to make them better and go faster. Games are a 
key source of motivation to learn programming. Later, being a man, they still like computers 
and especially having the power and the control over the machine. Deferent authors like 
Honey (1994), Martin (1992), Schofield (1995), Linn and Hyde (1989), Seymour and Hewitt  
(1997) have consistently highlighted all these results. 

If girls do not play many computer games, researchers have noticed an increase of Internet 
usage by girls, “the new and undoubtedly most popular computer activity for girls” (Hapnes 
and Rasmussen in Balka et al, 2000), which is consistent with the well documented finding 
that girls prefer more communicative mediums, software that facilitates creative, collaborative 
activities. “Women’s choice of friendship, especially talk, as leisure, links their use of ICTs 
with gendered leisure pursuits and most importantly in this context, re-enforces the relational 
aspects of communication” (Green in Balka et al, 2000). The figures of Internet access at 
school, from the Eurobarometer 53.0, show that, on average, 8% of the boys and 10% of the 
girls use the Internet. 

Many opportunities are offered to children to use computers: computer camps, extra-
curricular activities, computer clubs, games and books, access in library or commercial 
centres, but previous researches indicate that boys are gaining more experience than girls and 
are more likely to have access to al these opportunities (Craig and Stein in Balka et al, 2000, 
p. 88).  

1.2 Computing at school 
Nowadays, access to computer at school is generalised. But is the way access is organised 
equal for boys and girls? One could believe that at school, equitable access would prevail but 
it does not. I will pinpoint here two biases that, although they seem problematic for boys and 
girls, are a greater hindrance for the last ones: the number of available computers and the 
curriculum and software. As we can see from the Eurobarometer 53.0, the barriers in ICT use 
are multiple and range from the lack of valuable learning tools, communication costs, lack of 
infrastructure, source of information available on the Internet and lack of competences of the 
teacher.  

Buying computers is not always considered as a priority and in classrooms; computer 
resources are often limited and out-dated for budget reasons. For example, over 45% of 
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desktops PCs installed in British schools are over 5 years old, and in the most advanced in 
Europe, the Scandinavian countries, the average ratio of PCs per pupils is around 1 for 8 and 
1 for 2 teachers (European Commission, 2000). As far as Internet connection is concerned, 
the situation is really diverse, and when some schools only have one multimedia computer, 
others can offer a quasi-personal access. Anyway, we can notice from the table below that 
more pupils have to share connected computers than computers without Internet connection. 
The aim to boost the computerisation of schools is similar in all European countries. For 
example, in France, the equipment of schools with computers grew progressively so that in 
1998, 80% of the “lycées” (25) were connected to Internet.  

Table 2: number of pupils per computer with and without an 
Internet connection in primary and secondary education (ISCED 1-3) (%) 

2001 EU B DK D EL E F IRL I L NL A P FIN S UK 

Primary 

Pupils per computer 13.2 11 4.2 19.2 29.4 11.2 14.1 11.6 20.8 2 8.3 8.9 17 7.5 9.7 11.8

Pupils per computer 
connected to the Internet 

32.9 32.5 6 52.3 80.6 30 43.9 30.1 55.1 5.1 43.2 31.8 36.3 11.9 13.4 23.5

Secondary 

Pupils per computer 8.6 8 1.5 13.7 15.2 12.4 9.4 8.3 8.9 6.3 9.1 8.5 16.4 6.8 4.1 6.4 

Pupils per computer 
connected to the Internet 

14.9 14.2 2 22 39.5 25.3 21.4 13.1 18.9 6.7 15.4 10.5 36.9 7.5 4.8 8.9 

Source: Eurydice, 2001.          

This situation of shared computers troubles girls more than boys who, when few computers 
are available, fight to monopolise them. In mixed groups, boys are the ones who make the 
exercises, and girls keep in the background (Duru-Bellat in Clair and al, 1995). Even the 
access at school is not identical for girls and boys, and girls get fewer chances to get 
accustomed to the use of computers. Even worse is the attitude of the teachers and the 
students themselves, who consider normal this trend of boys to monopolise computers. 

But is it only a question of available material? In the US, most schools are equipped with 
computers, Internet access and high technology. Nonetheless, when free access is given to 
computer, like at lunchtime, mainly boys use them. Girls seem to be less interested to take 
advantage of these opportunities, and the same gender gap persists. If boys and girls are able 
to master computers as tools for other subjects, I. De Bare, from the Sacramento Bee, has 
noticed in an article published in 1996 that only boys were interested in computing as an end 
in itself. An anecdote, told by Terlon (in Clair and al, 1995, p. 13), illustrates this: a 
researcher, visiting the Boston Computer Museum, saw students wandering freely. Girls, 
often in couple, did not try to queue for the most sought after experiments where boy were 
clustered, and trying the free accessible computers. They gave up when the first difficulty 
occurred. The discriminations between boys and girls tend to increase when they are left free 
to use computers or to actively take part of it, which is consistent with the findings, by Duru-
Bellat (in Clair and al, 1995, p. 82) that girls prefer to stand aside in the classrooms and feel 
more secure in a one-to-one relationship with the professor.  

                                                 

(25) Three last years of the secondary education in France.  
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The educational software, like schoolbooks and exercises proposed at school, are also gender 
biased and mostly illustrated by men. They stick to boys’ interests. Designers, yet trying to be 
neutral, suffer from gender stereotypes in sexual role representation that they do not know 
they have. The root of the sex bias is not in the software, but in the expectations and 
stereotypes of the designers of the software. The educational software targets a male audience 
with themes of war, crime, fast-paced competitive action and sport and appeal to the 
adolescent male culture. Girls, on the opposite, develop social skills sooner and prefer 
collaborative problem solving, story with a character to which they can identify, word games, 
logic puzzles and adventure games. Though, the software developers do not seem to worry 
about feminine inadequacy. The Director of Educational marketing for Apple Computer was 
quoted in GREAT, (www-cse.Stanford.edu), as saying “the buyers of Apple computers are 
98% male. We do not feel that women represent any great untapped audience”. 

When the software are used in school, girls do not feel attracted to them, the same way that 
they do not feel attracted to the computer games made for boys. Studies have shown that girls 
using these programs, written for boys, are more anxious, and that this anxiety leads to 
lowered scores in the subject the program was intended to teach, and this is especially shown 
when the software is used in a computer lab with other children present. It is by consequence 
the software male preconception that negatively affects females’ performance. 

Added to this bias is the fact that, because of the schools’ low budget, the software and 
hardware that they are provided with are not always brand new, and these old, and, by 
consequence, slow and unreliable, computers put the children at risk to endure computer 
failures and give them the image that coping with failures is a computer scientist daily life.  

Frenkel argues that the organisation of the curriculum is more prejudicial for girls than for 
boys. Computing is often taught by teachers’ aides or by media centre administrators who had 
had in-service training. Sometimes classroom teachers have an interest in computers as a 
hobby or had taken some computer education courses (Frenkel, 1990). Indeed, until a few 
years ago, no curriculum had been organized to educate the teachers and at most, only 
volunteers have been able to train them. During their initial training, ICT are either 
compulsory or optional, and during vocational training, learning ICT is a right for the 
teachers, but not an obligation (si Moussa, 2000). During the early 90’s, in America, there 
was neither apparent formal curriculum nor carryover from one grade level to the next. The 
same pattern can be seen in Europe, where ICT and computer sciences at school have been 
considered by educational authorities as a mean to enhance pedagogical procedures, as a tool, 
especially in primary education, but not as a new branch on its own, although this is changing. 
By consequence, there isn’t any formal development of ICTs in schools, and the innovative 
projects are often the result of the volunteer work of enthusiastic teams of teachers who 
devote considerable time to experimentations in this area. Following the European 
Commission, regular individual use of computer, teamwork, exchanges between colleagues 
are the most effective ways of improving teachers’ skills, but the resources allocated to them 
in many countries remain very limited (2000). Following Frenkel, this situation of informal 
classes affects girls more than boys, who, especially during transition periods (like entering 
middle school or high school), demonstrate more insecurity and lack of self-confidence in 
math and science. Girls need a structured and well-constructed access into a course work, or 
they will not use the machine. This on-the-job made curriculum does not appeal to them, they 
do not feel concerned and, as shown below, a simple access to computers does not satisfy 
them. 
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Though, the situation is evolving and since around 2000, not only does a majority of teachers 
make use of ICT in the course of their teaching on a regular basis, but also over half of the 
European teachers have received a compulsory training in ICT as part of their initial training. 
At the level of secondary education, ICT, more and more as a subject on its own right, is now 
becoming an integral part of the minimum curriculum in virtually all European countries, 
although recommendations are more recent in some countries than in others (Eurydice, 2001). 

2. Attitudes of girls and women: behind generally accepted ideas 

Computer is seen as a male territory where success is part of male sexual identity. Duru-Bellat 
argues that this sector is surrounded by references of men use, is seen as male computer 
leisure, and that men are the ones who mostly teach it (1995). It stems from all sources that 
the lack of women in scientific and technological education has a lot to do with this common 
belief of a male territory and proceeding attitudes. These thought can either be women’s or be 
induced by family, media, peers or general beliefs.  

In this section, we will try to separate the internal from the external factors at the basis of this 
absence of girls, knowing that they both interfere in each other and can hardly be dissociated. 
Women’s intrinsic interest or disinterest for computing is continuously shaped by external 
factors, and it finally seems that women’s absence from ICT sector is more the result of a 
social construction than of any intrinsic inability. The low level of self-confidence that girls 
suffer from is the most noticeable factor of their removal from computer science, and, in 
general, from the major scientific topics. Its origin finds its roots in the general belief that 
math, engineer, science and computer science are not for girls. Mostly developed in 
adolescent time, it creates a deep belief amongst girls that they are not good at computing. 
Another factor of removal, linked to girls and women psychological traits, is the more distant 
relationship that they develop towards computer. Girls do not feel the same attraction towards 
computers and do not compute for the sake of computing, but for a purpose. This different 
attraction shapes the relationship with the computer and the kind of use that they make of 
them. 

2.1 Understanding the differences 

2.1.1 Girls do not like science 
It is a common say that girls are not “mathematical” or scientific, that women are not able to 
read a road map, but is it true and where does it come from? Today, in Europe, only 2% of 
girls choose to graduate in mathematic and computer science, and 6% of them choose 
architecture or engineering, while 25% of the boys prefer this last branch. On the opposite, 
25% of the girls study social science and 18% humanities and applied art (Eurostat, 1999). 
Another example can be found in France, where the Ministry of National Education 
(www.education.gouv.fr/dossier/mixite/etat/htm) publishes statistics showing that girls, when 
they have to choose their general orientation at the end of the second year (around 16 years 
old), whatever their social class or results, less often choose a scientific first year: half of the 
boys choose a scientific first year against 25% of girls, and if 10% of the boys choose a 
literary first year, 27% of the girls do. 
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The existence of a male gene has once been a given explanation, transmitted to the public by 
the media, like the headline of a newspaper published on December, 15, 1980  “Do males 
have a math gene?” (26) Indeed, if the first studies published in the 1970’s, especially in the 
United States, showed that girls performed less well than boys in math, which created, across 
population, the strong belief that female were less mathematically capable than males, many 
other studies have been led, that concluded that success differences in mathematic were not 
the results of a difference in innate ability. It seems that this difference actually mirrors 
chances inequality toward learning occasion (Burton, 1995) and difference of treatment in the 
classroom.  

The first striking fact that can cause the gender gap is that professors and teachers do not treat 
boys and girls equally in terms of time ad expectances. One of these studies, conducted by a 
team from the “Sciences de l’Éducation de Paris X-Nanterre” mid-90’, have shown that what 
is different about mathematics, is the trends that teachers have to interact more with boys than 
girls and to allow them more time (Loudet-Verdier, 1995 and Felouzis, 1994).  Many 
explanations have been proposed to interpret this difference, ranging from the fact that boys 
are more trouble making and need the teacher to quiet them down, the fact that boys are more 
dissipated than girls and need different strategies to catch their attention. 

Following Cottrell (1992), another factor that lessens girls’ ability in tests is the orientation 
filter that they have already gone through before. The apparent sex difference in math ability 
only reflects differences in the number and type of math courses taken prior to testing, and 
thus, the math experience and knowledge. 

The table below shows that the percentage of girls studying computer and math is low in 
comparison with boys (27% in EU in 1996). Though, looking at the women graduates, we see 
that a very high proportion of women get their degree, which proves that they succeed as well, 
if not more, than male students. The roots of the difference are not to be found in ability, but 
in the courses choices that girls make. 

Table 3: proportion of female students by field of study, 
in tertiary education ISCED 5,6, (compared to male students) D1-2 (%) 

Women in math and 
computer science 

EU B DK D EL E F IRL I L NL A P FIN S UK 

1996/97 27 18 30 22  29 29 29 43 8 11 20 50 18 32 25 

Women graduates in 
math and computer 
science 

                

1996/97 30 23 33 28  33 34 36 49  12 22 52 18 22 27 
Source: Eurostat, Education across the Europe, statistics and indicators 1999. 

2.1.2 Lack of confidence 
Thirty years of this discrediting discourse against girls’ ability has sunk in and women suffer 
from such a deep lack of self-confidence about their technical and scientific abilities that they 
                                                 

(26) Reported in Hyde, Fennema, Ryan, Frost and Hopp, 1990, cited in How negative expectancies and 
attitudes undermine female’s math confidence and performance, a review of the literature, Gutbezahl J. 
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believe that they are not mathematically and technically able and are likely to attribute 
success to luck instead of skills. Although women might perform well, even better than males, 
they tend to downgrade their capabilities.  A recent survey of graduate students in medicine, 
science, and engineering at Stanford University found that “women were indistinguishable 
from the men in objective measures of preparation, career aspirations, and performance in 
graduate school. They differed significantly in their perceptions of their preparation for 
graduate study, in the pressures and roadblocks that they experienced, and in the strategies 
that they developed for coping with these pressures . . . 30% of the women versus 15% of the 
men questioned their ability to handle the work; 27% versus 12% found criticism difficult to 
accept; only 30% of the women versus 57% of the men felt confident speaking up in class; 
and 33 versus 9% feared that speaking up would reveal their inadequacies” (Widnall, 1988). 

The result is that either most girls do not choose a scientific career, or a majority of the ones 
who do give up after a short trial. Some girls prefer to forbid themselves to follow a technical 
career and appropriate the preconceptions that have surrounded them since their childhood 
(Baudelot and Establet, 1992). As far as the few girls who chose to study computer science 
are concerned, they find that they do not have as much computing experience than their male 
peers, who already know everything there is to know about computers. Having used them and 
been hooked to them since their childhood, they have more hands-on experience. A study 
illustrates that male students spend more time playing games than girls do: “only 6% of the 
women used the computer to play games for more than two hours per week, and 65% never 
used a computer to play games” (Craig and Stain in Balka and al, 2000). This shorter 
computing experience than their male peers, associated to girls’ lack of confidence, make 
them question their rightful place in the study branch or in the major. Girls feel different and 
less motivated than their male peers and finally give up. 

2.1.3 Social concern … also in computing  
Following the results of a French study, girls choose their career in relation with their 
attraction for the branch and in order to reach their professional goal, which is not the case for 
boys: only 55% of them, as opposed to 70% of girls, seem to know their professional project 
at the end of the third year of secondary education. Following a study for the French 
government, girls’ projects are always clustered around two poles of attraction: health and 
social or education, two sectors with a deep social function (Caille et al).  

This orientation is the same in computing (Turkle 88, Honey 94, Seymour and Hewitt, 97), 
where girls do not use computer for the sake of computing, but rather choose subjects with 
more social involvement and social function. Girls appreciate computers via the contribution 
to society that they make, because of the integration of people and the ties between 
computing, people and other arenas; they like their usefulness. We can speak about an 
outsider position to the machine, less obsession and less proprietary stance towards the 
computer. Girls keep a more distanced relationship to the machine that is and stays a tool. As 
every generalisations, this one has exceptions, and there are some girls who mention the 
pleasure in “systematic thinking”, as well as the creative aspects of programming, the delight 
in figuring out the program by themselves, without connecting it to a social purpose. 

On the opposite, the story between boys and computer is totally different: it’s a real magnetic 
attraction, nearly a love story, the computer is an object of fascination, “play” and “fun” are 
the words they use to describe their feelings. They don’t only want to use the computer, but 
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also want to discover how the programs work, how to make them better, how to change the 
rules of the game they play, how to make them go faster. Tinkering, self-exploring, taking 
things apart are as prevalent as their proprietary stance toward the computer; for boys, it is a 
challenge to make it do what they want it to do.  

“The feminine take on technology looks right through the machine to its social function, 
while the masculine view is more likely to be focused on the machine itself. As a result, when 
technology is introduced as an end in itself, as in a programming class, for instance, young 
women are less likely to be interested than young men” (Honey, 1994). 

2.2 Pressure of the social context 
“If individuals build their experience and socialisation in a free and autonomous way, they do 
so from a cultural and social background that does not belong to them” (27). In our cultural 
context, computer competence has been symbolically defined as a male prerogative. Girls 
grow up with TV and newspapers showing computer specialists as young males, the family 
computer is brought home and used by their dad and brothers, and their girlfriends consider 
that those who like computers are nerds and that indeed, computer is not for girls! In this 
general context, it is very hard for a girl to consider a career in a scientific or technological 
field! 

What is dangerous is that, as a child, conformism is a pledge of acceptance and children are 
more likely to conform to the given models. And even worse for girls is that they have to 
conform to a double burden: on one hand, the need to lead a successful career, where 
competition reigns and, on the other hand, the need to conform to the image of the feminine 
and seductive model, two models hard to fit together! 

2.2.1 Role of the media and the literature in creating a gendered image of ICT among 
the youth 

Although a general consciousness of the problem is progressively emerging amongst the 
population, the general image given by the media is still the one of the bright young white 
male mastering the computer and having fun with it. The computer tool is selectively offered 
to the masculine population, with advertisement putting forward the bright future that this 
new technology would bring to young male aware of their career. This kind of ad has always 
been very common and does not raise any controversy. In 1994, one could read in the Golden 
computer magazine, above myriad of spermatozoon, an advertisement for a fax-modem 
saying: “Your conqueror’s instinct has made you what you are, don’t let a modem-fax slow 
you down” (28). This kind of advertisement links technology, male and fighting spirit, gives 
the idea that they naturally fit together and links technology with male characteristics. The 
association of computers with male is clear in the advertising for computers, and the media 
openly tells girls that computers were designed and marketed solely for boys.  
                                                 

(27) Personal translation of  “Si les individus construisent leur expérience de leur socialisation d’une manière 
autonome et libre, ils le font à partir d’un matériau culturel et social qui ne leur appartient pas” Dubet F. 
et Martucelli D, 1996.  

(28) Personal translation of “Votre instinct de vainqueur a fait de vous ce que vous êtes. Ne laissez pas un fax-
modem vous ralentir”, Golden magazine, février 1994, p113, quoted in C. Terlon, La formation 
scientifique des filles, Unesco, 1995, p. 126. 



WWW-ICT – State of the art  101 

Even in scholar handbooks and children’s literature, these stereotypes are reproduced when 
they show man in a professional environment, whereas women are settled in a home one. The 
ICT model proposed by the media is definitely a male one, with no other alternative. 

2.2.2 Social model and family role 
Families influence their children’s choices of study not only by their decisions, but also in a 
more subtle way, by their expectations and their own professional choices; they also act as 
role models for their children, and sometimes as anti-models. 

A young girl tries to fit to the models that surround her and is influenced by her parents’ 
expectations. The belief that girls are less good in math than boys is mirrored by students’ 
parents, who, by the time children enter kindergarten, expect girls to do better at verbal tasks 
and boys to do better at math (Lummis and Stevenson, 1990, in Gutbezahl). Many parents 
accept their sons’ mathematical successes as evidence of innate ability, while they consider 
their daughters’ successes as hard work compensating for innate lack of ability (Kimbal, 
1989, quoted in Duru-Bellat, 1990). By consequence, a girl is rarely pushed in the scientific 
way, but rather out of it. 

Though, having a relation who has studied in a technical, scientific or engineer field enhances 
girls’ chances to study math, science or engineering. A survey organised in an engineers 
institute in Paris has examined the orientation of girls in this school. It has shown that if their 
excellent notes were a key point in their choice, 35% of the girls had an engineer father, when 
only 12% of the boys had one. 43% of the girls also had a scientist in their relation or close 
family, which reinforced their choice in giving them the reassurance that women could 
manage (Fontanini, 2001). 

Another trend argues that not choosing a technical or scientific study branch might rely on a 
personal decision. Authors like Duru-Bellat or Gadrey argue, trough their anticipation thesis 
(“thèse de l’anticipation”) that girls might deliberately make this choice, related to the role 
that they have to play in society. They would anticipate their professional and family future 
and make the compromise to chose feminine study branches (Duru-Bellat, 1990). 
Furthermore, glancing at the employment market, they can easily see the professional gulf 
and the traps that await them, if they chose a traditionally masculine profession, and decide 
not to endure that. In order to balance family, personal and professional life, they would give 
up a masculine choice. Furthermore, as the Ministry of National Education pinpoints, young 
women see masculine jobs as opposite to their feminine image of sensuality and seduction, 
which is how they want to be seen… by surrounding males! 

2.2.3 Peers pressure 
Becoming adolescent, girls feel more self-insecure and are very sensitive to perceptions in 
terms of social acceptance. At that age where teenagers build their personal identity, being 
part of a group is part of their construction. Girls seek confirmation from their friends that 
they belong to their culture and are accepted members of the group (Hapnes and Rasmussen 
in Balka and al, 2000). Girl culture and their girlfriends strongly influence their choices, and 
even the choice of studies or general orientation can rely on friends’ agreement, on friends 
thinking that it is “normal”, and particularly on friends’ continuous acceptance in the group.  
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For girls, computer passion is associated with negative patterns, like the girl totally absorbed 
by her studies, the lonely girl who finds consolation with her PC, which is not the case with 
boys. Girls associate computers with boys, called “nerd” and a-social, or at least different and 
far from them and their own values. They do not want to be considered as one-sided, to be 
associated with them. On the opposite, they want to be seen as feminine. 

However, some girls do like computing, and it can really hard for them to state their interest 
in a hostile environment. Deciding to keep on might mean being thrown out of the group and 
left alone. Not only are girls who try to get interested in computers set aside by their 
girlfriends, but additionally by the boys, who do not recognize them as peers. In the end, these 
girls feel isolate and complain that they cannot find girlfriends to speak about the subject they 
like (Duru-Bellat, 1995). 

3. Gender discrimination in the classroom 

Classrooms reflect the biases and weaknesses of our society and computer classes are 
sparkled with hidden barriers for girls. This third section focuses on the general gender 
discriminations, as regard to girls in science and technology, in the classroom. The most 
noticeable discrimination is the difference of expectation by the professors, and highly 
related, their different attitudes towards boys and towards girls. 

In a second part, we will analyse the discriminations that young women studying computer 
science in higher education (university or not) endure, as women in a male technological 
field. The discrimination also relates to female professors and role models, who appear in too 
short a number to give women the image of an egalitarian professional world. The result of 
this situation is that girls leave computer programs at a higher rate than their male peers, and 
that looking at the enrolment number in computer science, the higher the level, the less female 
students one can find. 

3.1 Subtle attitudes 

3.1.1  From kindergarten, different expectations 

People have general expectations of how men and women are supposed to behave. Most of 
us, conforming to these stereotypes, expect girls to be nice, soft, nurturing, acquiescent, and 
feminine, do not think that they are interested or competent in technical areas such as 
computing and treat them as less capable. Even worse, behaviours such as succeeding are 
sometimes considered attractive in men but not in girls and women. 

Teachers, from both sexes, live in this global context where some disciplines are supposed to 
be male and other female, and where a general agreement tends toward a higher praise for 
boys. Conforming to this “neutral norm”, they logically expect girls to perform less well than 
their male peers (Duru-Bellat, 1995).  By consequence, as Spertus already emphasised in 
1991, they treat girls quite differently from the way boys are treated, who are praised for their 
ability when they do well and criticized for not working harder when they do not, while girls 
are complimented on their hard work and neat performance when they succeed in math, and 
told they are not bright when they fail (Dweck, 1986, Stockard, 1980 quoted in Gutbezahl). 
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Even their scientific abilities are doubted and when they succeed, teachers attribute their 
success to hard work only, and tend to think that a scientific education is more important for a 
boy than for a girl (Duru-Bellat, 1995).  
 
Even girls have lower expectations as regard to their potentials, as an Illinois Valedictorian 
project noted the lowering of career ambition by the women students (Widnall, 1988, quoted 
in Pearl et al, 1990). They are naturally less confident in their future math performance; at 
equal ability, they are less optimistic than boys. Studies have shown that, when engineering 
students are asked to predict the academic performance relative to that of male and female 
colleagues, “`both sexes anticipated that men would outperform women. This was 
paradoxical, since the average female student had both a higher grade point average and 
higher class rank from high school than the average male” (Ott, 1975 in Zappert et al, 1984).  

3.1.2  Classroom chilly climate 
Since the beginning of the seventies, Sandler has been studying the hidden barriers for women 
in the classrooms, and the way female students are treated differently, what she calls “the 
chilly climate”. She, and other authors in Europe, has shown that technology, math, physics or 
computer teachers, unconsciously, interact a lot more with male students.  The next examples, 
generally cited by researchers about this subject, show the discriminations that girls endure in 
computer classes: women are interrupted more than men, faculty members make eye contact 
with male students more often than with female students, are more likely to know and use the 
names of their male students than of female students. Women are often asked fewer or easier 
questions than males and their contributions are often either attributed to men or ignored 
altogether. A researcher like Kimball (1989) has found that teachers spend more time in 
helping a boy to complete an answer (70% more of persistent interaction), while girls only 
receive 30% of encouraging commentaries, and 84% of the discouraging ones (quoted in 
Duru-Bellat, 1995). 
 
All these attitudes have their origin long before they arrive at school; they are part of 
everyone’s daily behaviour and seem normal. Though, “when they happen again and again, 
they constitute a pattern of behaviour that dampens women’s ambitions, their classroom 
participation and self-confidence” (Sandler and Hall, 1996).  
 
These attitudes are subtle and often not intended to be discriminatory. Nevertheless, “the 
effect of their behaviour is to undermine the professional image of women held by their 
colleagues and the women themselves. Second, any particular incident might appear trivial 
when viewed by itself. However, when women experience such incidents daily, the overall 
effect of the environment is much greater than the sum of the individual incidents. Because 
subtle discriminations are harder to recognize than overt discrimination, it sometimes does 
more damage. Constant exposure to negative comments diminishes a woman’s self-esteem 
and may lead her to believe that she can not succeed” (MIT report, 1983). If these behaviours, 
singly, have little effect, when they occur again and again, they give girls the impression that 
their teachers are not concerned about their understanding, that they are not praised for their 
intellectual efforts. For women, it is a powerful message that they are not as worthwhile as 
men nor are they expected to participate fully in class, in college, or in professional life at 
large.  
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Trying to overcome the stereotypes, some professors use a more polite and courteous tone for 
girls. This attitude, used in a patronising manner, sometimes deviates to a flirting attitude and 
trivialises girls. It shifts the weight from their intellectual capabilities to their social abilities 
and their look and, in the end, does as much damage as the discriminating attitude. 

3.2 Discrimination during science and computer studies 

3.2.2  Being a woman in a male classroom 
In the classroom, differences of attitudes, language and characters between boys and girls are 
exacerbated, especially in a male dominated environment, where male students take 
advantage of their number to sometimes treat women students in a harassing way. These 
negative events are still common enough to be of substantial concern and are the symptom of 
the lower expectations towards females. 

The first aspect of this harassment is linked to sexual differences and sexual jokes, with 
students bullying, denigrating, making rude or sexist remarks and showing hostility. The 
simple way they behave, the nude women pictures and the dirty jokes in the lockers are also a 
source of stress for female students. 

Secondly, they simply doubt about girls’ technological ability. They cannot imagine that a girl 
can manage, especially if they don’t. The example below illustrates how women are treated as 
less capable or interested in technology than men, instead of being treated as individuals. 
“The summer after my first year at university, I took Linear Algebra at college nearby. Out of 
probably twenty people in the class, I was one of two women. I found that the mood of the 
class was stifling. It was obvious that the men of the class expected me to sit quietly in my 
chair and contribute nothing and ask no questions. It was also made obvious to me that, in 
general, they felt they were far superior to me. Because I had had no contact with them 
outside of the classroom, I must assume they were basing their decision solely on the fact that 
I am female. In addition, I found the material relatively easy and was getting an A in the class, 
so they could not be basing it on my academic performance. One day as we were going over a 
difficult problem set we had had for homework, the professor asked if anyone was able to do 
a particular problem which I had been able to solve. When I raised my hand, [a student made] 
the comment “What! How could you have solved that problem!” He in no way hid his 
hostility or his feelings that if he, a far superior man, could not solve the problem, I could not 
have. I was completely shocked that he could make such a comment. No one else seemed to 
be. It is no wonder that women tend not to contribute in a male-dominated classroom” 
(Spertus, 1990). 

Thirdly, their mutual misunderstanding rises from a difference of language. Women and men 
do not use the same language, don’t use the same words to mean the same things and do not 
react in the same ways. Women use a polite and hesitant speech that is not the valued way of 
speaking in class; they use tag question and questions instead of making a statement; they are 
likely to apologise when they speak. On the opposite, males use an assertive and more 
aggressive language, more easily heard by the professors! The needs of women are based on 
socialisation that encourages supportive interaction with teachers; they seek help and are help 
givers, in a non-competitive way, what male might consider as indicative of inability 
(Etzkowitz et al, 1984). This lack of supportive environment exacerbates them.  
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3.2.2  The lack of female professors and role models 
The teaching staff shows a neatly sexually structured hierarchy, which gives a powerful 
message to girls about sexual division of work. This creates a vicious circle: very few women 
follow a computer science degree long enough to get tenure and be professor, so students see 
few role models to demonstrate that academic prestigious functions can be reached by women 
and so, that an academic career for women is possible! By consequence, few women envisage 
a scientific career and even fewer do. This situation makes it hard to identify to a role model 
who “can serve as evidence that a successful career in computer science is not only a 
possibility, but a normal and unremarkable option for women. The existence of role models 
does matter, and it matters to women at all stages of their career” (Pearl et al, 1990). 

In Europe, no member state has more than one-third female researchers in engineering and 
technology, while the sexes are closer to numerical parity in medical and social sciences and 
humanities. Furthermore, the more senior the academic post, the lower the representation of 
women. As shown in a research made for the European Communities (Laafia. and Larsson, 
2001), at the top level of full professorship, the proportion of women is relatively low (11%) 
and this vertical segregation is especially striking in sciences. The table below clearly shows 
this vertical segregation endured by female teachers in all sectors. 

Table 4: proportion of female teachers by level, full-time and part-time (ISCED 0-7) - I1 (%) 

1996/97 

Part time and full time 

B DK D EL E F IRL1 I L2 NL A P3 FIN S UK 

Total 624 54 564 56 57 62 594 73 21 449 60 - 66 63 62 

Pre-primary education  92 97 100 92 81 78 99 - - 98 99 96 98 100 

Primary education 80 60 81 57 67 79 78 94 - 6059 84 93 69 73 81 

Secondary education 55 42 49 56 52 59 55 63 39 299 56 68 62 59 55 

Tertiary education 37 32 29 33 34 34 31 28 - 269 27 - 386 35 31 

(1) Estimates, (2) no possibility to split teachers among ISCED 3-7 (3) 1995/96 (4) Excluded the teachers who 
cannot be allocated by level (5) Includes pre-primary education (ISCED 0) (6) Only universities and doctorates 
(ISCED 6-7) (7) Full-time equivalents. 
Source: Eurostat, Education across the Europe, statistics and indicators 1999. 

Speaking about the barriers for a women researcher would lead us to far, but, in their article, 
Laafia and Larsson (2001) mention that they endure the same gender stereotypes as the 
female students, but that, furthermore, there is terrific pressure on them to restrain their 
ambitions, on the basis that “women are not expected to occupy the higher levels”. Also, the 
reasons why they obtained their promotion are often questioned. Even if one cannot speak of 
formal gender discrimination, this accumulation of very small and subtle inequalities finally 
results in a significant gender gap (Dewandre, 2002).  

Another discriminating element to mention is the quality of the relationship developed 
between female students and male professors. This one is much different and often source of 
disappointment. It may be because women are seeking a different type of information than 
basic research guidance, but coming from a different background, need advise about the 
political aspects of graduate life. Women students feel less listened to by male professors, 
which reinforce their feeling of invisibility, and although a majority of students states that 
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what is important is to have a good and interesting lecturer, regardless of the gender, women 
lecturers are said to be more approachable than men (Miliszewska et al in Balka et al, 2000). 

To counteract the lack of role model, a possibility would be to organize meetings with 
computer industry women ant to get career advice from female graduate to whom the female 
students could relate well, to meet successful women from the industry for inspiration and 
motivation. It is essential to provide women with the opportunity of successful professional 
experience to which they can identify. Male students, on the opposite, benefit from these 
example and from the self-reinforcing concept that they belong. Hurt by their isolation, 
female students are victims of “impostor syndrome”: female students don’t take long to 
question their rightful place in the study branch or in the major. Girls fell different and less 
motivated than their male peers and wander whether they belong to that world, they feel like 
outsiders. 

Although in Europe, few studies can be found about these gender discriminations in 
classrooms, in America, many authors have argued that they were mostly responsible for the 
“leaky pipeline”, the drop out phenomenon especially analysed by Amy Pearl or Tracy Camp 
in the early 90’s. 

4. Discriminating advice and blurred careers 

Stereotypes about what a girl should do and how she should behave are firmly set into 
everybody’s mind. Teachers and guidance counsellors are not different from others and are 
also influenced by sex stereotypes. When they advice girls on their career, it is the general 
idea of the role of a woman in the society, what would fit to a girl, that they try to induce, 
even unconsciously. 

Not surprisingly, a little girl still dreams of being a hairdresser, a doctor or a teacher, while a 
boy sees himself as an engineer, a sport star or a computer scientist. Nothing really changes in 
youth’s representation of jobs (Piotet, 2002), despite the diversity of new opportunities 
brought by the ICTs. Felouzis (1994) emphasizes the fact that children do not only see their 
future as the result of school performances, but also as the likely realisation of sexual models 
that act as ways to perceive their future. 

In this context of evolving ICT needs, the perceptions that students have of ICT related jobs 
are unclear, as are the degrees and skills needed by the industry. Female students do not 
exactly know the many paths that they can take to avoid the traditional low paid female field 
and they do not dare taking them!  Furthermore, a second determinant plays its role: the social 
difference. If it is hard for a middle or upper class girl to leave the traditional trajectories, the 
tertiary feminine sector of services. 

4.1 Effect of stereotypes on teachers and advisors 
Stereotypes influence people who advise students, such as their parents, guidance counsellors 
and teachers. Their behaviours when they advice students about career choice are often 
subconsciously influenced by stereotypes that they may not even realize they have. The idea 
at stake is the one of the generally accepted role of the woman in society, the way that 
advisors see the place of a woman. Career advice does not rely on ability but on sexual 
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determinism that forbids girls to enter a technical career. In a special article, “Le Monde de 
l’Education”, qualifies this determinism as a “censorship” or even “self-censorship” 
phenomenon: with an equal success, being a boy or a girl makes career’s yearning different. 
(March 2002) 

Indeed, there is very little encouragement for girls to study computing at a higher level. High 
school teachers are more likely to advise male students than otherwise-identical female 
students to take courses that would prepare them for post-secondary institutions. When a male 
advisor advises a woman, negative internal patterns can be seen in his advisory relationship 
that lessen their opportunity for advancement. Such advisors cannot take women seriously as 
graduate students.  

In a study in America, high school girls “said that they had chosen business and commercial 
courses in order to prepare themselves for clerical jobs because they believed these were the 
jobs open to women” (Steward et al, 1989). In response to a survey of female scientists, many 
women felt they had been given inadequate advice on careers and choices of subject, careers 
advisers seemed to be fixated on nursing and teaching, and some were completely floored by 
requests for information about nuclear physicists or process engineers (Ferry et al, 1982). 

Casserly’s interviews (1979) with American high school guidance counsellors yield similarly 
prejudiced advice to girls:  

A counsellor in her early 30's is reported to have said: “Well, if they bring me their 
registration card with an AP [advanced placement] science course listed, I'll check to see if 
that's really what they meant ... but I would never encourage it. I mean, it's usually their last 
year and there are so many fun things going on. I think they'll be busy enough and they can 
get into the serious work in college.”  

A counsellor in her 20's: “I just hate to see a girl get in over her head. I always try to place 
students at a level where I know they will be successful. I mean, wouldn't it be frightful to 
spoil a beautiful record by doing poorly in a course your senior year.”  

A male director of guidance, mid-forties: “Sure, I'm for the AP Program in general, but not 
for encouraging girls in science necessarily. Have you looked at the Bureau of Labour 
Statistics? It's a contracting market. There are men with Ph.D.'s in physics all over the place 
who can't get jobs. Why should we encourage girls? Why, if they were successful, they'd be 
taking jobs away from men who need them. No, it wouldn't be fair to the girls.”  

These comments represent all too commonly the attitudes of the counsellors in many schools. 
Two main trends can summarize advisors’ attitude: there is either an attempt at equal 
treatment based upon the faulty assumption that women had been socialized and educated the 
same as men or, which is the main trend, illustrated here, women graduate students are 
stereotyped as less capable and uncompetitive and are viewed as non-scientists, or certainly 
less good than boys and, as a result, are not advised to follow a technical career. Without this 
help from the advisor or the professor, girls, doubting their scientific abilities, will not often 
dare to venture in this insecure choice.  
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4.2 Students’ wrong perceptions  

4.2.1  Curricula and degrees needed 
In Europe, the teaching of ICT curricula in universities evolved from two main routes: the 
first is electrical engineering deriving from physics, putting the emphasise on the use of 
electrical technologies in power and information; the second is informatics’/computer science 
deriving from mathematic, focused on software-related structures and methods. Though, other 
disciplines are also relevant to ICT curricula, like economics, business studies, creative 
design, social sciences and psychology, but university structures sometimes inhibit the 
adoption of innovative cross-disciplinary ICT curricula (Cedefop, 2001). 

The result of this focus is that students do not know that other paths can lead to ICT valorised 
occupations, and many students, including girls, consider that computer science is a course 
too technical for a woman. An experience from the Victoria University in Australia confirmed 
that girls think that it is “boring in comparison to humanities or business courses”; and 
describe it as a “male dominated environment” (Miliszewska in Blaka et al, 2000) in which 
they would not fit. Furthermore, it is not so easy to take the right path from secondary school, 
which will lead one to ICT curriculum. “Unless you are taking specific courses [advanced 
sciences and math], and unless you are guided and mentored properly in high school you may 
end up with the door shut in Grade 12” says Cannon (Interviewed in Ramsay, 1998).  

While a degree is more necessary for an ICT related career than it is for employment in a non-
ICT field, it does not necessarily need to be in an ICT related subject. The following table 
illustrates this finding: 

Table 5: graduate in ITEC occupation in the UK, 2000 

 All 
employees 

All 
degrees 

ITEC 
subjects 

% Employee 
with degree 

% Graduate with 
degree in ITEC 
subject 

Computer system 
manager 

179259 76391 20786 42.6 27.2 

Electrical engineers 38562 12169 - 31.6 - 

Electronic engineers 37427 18206 - 48.6 - 

Software engineers 185903 107690 44596 57.9 41.4 

Electrical and 
electronic technicians 

29265 - - - - 

Computer analysts, 
programmers 

300063 133202 60897 44.4 45.7 

Telephone fitters 46664 - - - - 

Cable jointers, lines 
repairers 

12916 - - - - 

Radio, TV and video 
engineers 

21521 - - - - 

Computer engineers 57598 12031 - 20.9 - 

ITEC occupations 909178 363354 137769 40 37.9 
Source: ONS, Labour Force Community Survey, March 2000-May 2000 in Star Report (from Millar, 2001). 
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Task force Report published by the Information Technology Association of America tells us 
that many people who work in skilled IT jobs come from educational backgrounds other than 
computer science and engineering, and many only have some college but no formal degree; 
others have even entered jobs such as computer programming with no post-secondary 
education at all. In 2000, almost two thirds (62 percents) of graduates in ICT occupations in 
the UK had not graduated in an ICT related subject (Millar, 2001).  

4.2.2  Unknown jobs and skills in an evolving field 
There seems to be inadequate information about the ICT industry’s need. Students do not 
clearly know what a computer scientist does, which career can be led with a computer science 
degree or which characteristics are necessary to work in the IT field. Although there are 
multiple ways to be a computer scientist, many students believe that computer science is 
programming or only leads to secretarial jobs, which turns them away from this choice. 
Indeed, “some academics think girls are turned off careers in information technology because 
they believe they'd be spending most of their time working alone on a computer, with 
colleagues consisting of geek nerds who lack social skills” (Ramsay, 1998). 

Two studies in the career perceptions of secondary school girls have been led by Ryan (1994), 
in Australia, and Rasmussen (1997), in Norway. They both showed that students where 
generally well informed of the ability of women to program as well as men, but they were 
generally unsure if IT professional worked alone and whether they mostly wrote programs. 
Asked to tell which jobs were related to computing, few students responded with technical 
jobs such as designing software and database systems and graphic design; and only a few of 
them indicated that they were interested in a career in computing (Symonds in Balka et al, 
2000, p. 72). 

A more recent survey was led during a “Girls in math and science summer school” at the 
University of Southern Queensland, to further explore the perceptions of female secondary 
students about computers and careers in computing. Judith Symonds, in her article “Why it 
does not appeal to young women?” concluded that “the participants did not have a balanced 
understanding of what a computer professional does”, and “did not find a career in computing 
appealing as the advantages of working in the computer industry were outweighed by 
negative perceptions of the effects of working with computers on their health and social life 
and the levels of stress and self education involved.”  

A five-year project called SWIFT has been launched in Canada to increase the participation of 
women in information technology area by 50% (Chan et al in Balka et al, 2000, p. 58). Forms 
have been distributed to 57000 students from kindergarten to grade 12. Asked to indicate the 
skills and personality characteristics to be successful in a computer-related career, the lowest 
scores went to communication and analytical skills and creativity, team player and outgoing 
(especially low scores for girls). This reveals students’ lack of information about skills needed 
to work in the ICT field, which might divert them from the right orientation!  

Symonds argues that girls are not aware of new professions that they can carry or do not 
realise that they can match their own abilities: general social aptitudes, communication skills 
and being a relationship manager are essential qualities for the ICT industry (in Balka et al, 
2000, p. 70). Computer related professions have evolved and if technical knowledge stays 
important, a greater emphasis is now put on personal skills like being able to work in group, 
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to translate into programming language the well-understood needs of the customer-
organisation, to adapt to a new organisation, to take initiatives and responsibilities, etc.  

The result of the work made by Career Space summarises ICT industry’s needs this way: a 
solid foundation in technical skills from both the engineering and informatics cultures are 
needed, with a particular emphasis on a broad systems perspectives, training in team working, 
real experience of team projects and basic understanding of economics, market and business 
issues. They will also need to have good personal skills such as problem solving abilities and 
communication and persuasion skills (Cedefop, 2001). Because technical ICT skills can be 
learned on the job, getting people with the right kinds of personal skills is more important. 
Although these skills are not new requirements, they appear to be receiving greater emphasis 
as organisations change and adjust to meet new competitive situations and develop new 
working practices (Cedefop, 2000). 

This evolution of the jobs and skills needed by the ICT industry is still hidden from students 
who, if they knew this earlier, could direct their studies toward a more suitable degree. 

5. Gender differentiation of continued education 

In this section, we wander if the gender imbalance noticed and analysed in initial training is 
still present during continued education, or if it has been corrected.  

After a glance at the general trends in participation in further education, we will analyse IT 
further education to see if it is adequate to provide the necessary qualifications concerning the 
amount and quality of skilled personnel, including women, able to meet the requirement of 
the information and communication technologies society. We will take a closer look at 
women’s access to this education, and the kind of course they follow, in order to check if they 
participate as much as men in these programs, and if they whether chose the traditional 
clerical women paths or innovate with more technical and higher ranking choices. 

At last, we will look how the new set of social and behavioural skills demanded by the IT 
industry can open a path for women career in IT. 

5.1  General trends as regard to access in continued education 
From the European Continuing Vocational Training Survey (European Commission, 1997), 
we learn that 29% of the male employees and 27% of the female employees received training 
at their work place during 1993. 
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Table 6: participation rates 
by gender and occupation, 1993 

Type of employee Participation rates 
in courses (percent) 

Gender 
Males 
Females 

 
29 
27 

Occupation(1) 

Managers(2) 

Technicians(3) 

Office and shop workers 
Manual workers 

 
43 
45 
34 
17 

Total 28 
 

(1) Excluding Netherlands, (2) Including professional staff, 
(3) Including associate professionals 
Source: European Commission, Continuing  
training in Enterprises: Facts and Figures, 1994. 

The second edition of this survey, (CVTS 2), carried out in 99 in the enterprises, is consistent 
with the European trends of 93 when giving the following number for Belgium (de Brier, 
2002): 

Table 7: gender comparison of training participation in Belgium 

Brussels Walloon region  

Men Women Men Women 

Average repartition of working staff  64.3% 35.7% 77.3% 22.7% 

Average repartition of trainees 67% 33% 80.4% 19.2% 

Average level of access  58.8% 52.1% 40.2% 33.3% 
Source: CVTS 2, ICHEC 1999. 

The results of the CVTS 1 show that clerical workers receive more trainings than manual 
workers (34% compared to 17% in 1993), which favours women, more numerous in the first 
field. 

Nonetheless, despite the apparent gender access equality, the training access in enterprises 
favours men. Differences appear as regard to the rank in the firm, the cost and duration of the 
training and it seems that further vocational training increases skills gap, with the most 
qualified persons receiving more training (CESRW, 2002). 

Firstly, on average, during their whole career, women have a widely smaller training hope 
than their male counterparts, due to discontinuity in their employment and their outnumbering 
in part time jobs (Conseil supérieur de l’emploi, 2000). For example, in Belgium, an analyse 
of the enterprises’ “social balance sheet” shows that, on average, men received 40.8 hours of 
training in 1998 and 39.6 in 1999, against 33 for women in 1998 and 32.3 in 1999 (CESRW, 
2002). 
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Secondly, participation in training is strongly determined by employees’ occupations. Higher-
ranking employees like managers, associates, scientific and technical staff, where we can find 
the least women, are far more likely to participate in training courses than lower-ranking staff 
members, as shown in the first table.  

Last but not least, the Akademie für Technikfolkenabschätzung has noticed in their 
quantitative survey of IT enterprises in the Stuttgard region that temporary interruption, 
family obligations and limited temporal flexibility of women were still seen as obstacles for 
the vocational development of women and, by consequence, their access to training. In 
making decision for further vocational training, women must chose between career and family 
in the course of their working life, and thus, the compatibility of profession and family 
influences their choice of profession. 

5.2 Access to continued education in IT fields 

5.2.1  A general overview of the supply of training and disadvantages for women 
The IT field has undergone, and is still undergoing, recent, rapid and deep technological and 
organisational changes. The need to train or retrain workforce is by consequence essential in 
order to keep up with new developments. For example, a Finish survey among companies in 
computer services shows that 93% of the companies trained their employees in a given period 
before the research. The other seven percent proved to be smaller companies (Antilla et al, 
2000). 

Besides the traditional institutions of continued training, be it organised by the State, private 
or semi-private sector, many new private suppliers and associations have risen, offering 
specialised IT curriculum to different publics: unemployed, women (29), both, or for every 
public. On another hand, ICT industry itself has tackled the problem. Considering their size, 
they are either organising training or developing partnership with external providers, but on 
the whole, they are willing to free their workers to be trained. For example, Cisco has created 
“Cisco Systems Inc’s Networking Academy Program” (CNAP), an international training 
program that teaches students to design, build and maintain computer networks; it is offered 
in over 70 countries and taught through web-based modules. Minimum education 
requirements are an eight-grade reading and math level, which can encourage math anxious 
women, who diverted from the mathematical way at school, to follow this program.  

ICT also brought about changes in education training systems and in the transmission of 
knowledge and competences. ICT allow distance learning, on-line training and e-learning to 
appear, enriched by CD-ROMs, videoconferences, electronic mails, information offered in the 
Intranet and websites. 

In the industry, trainings can take different forms and are either formal or informal, like on-
the-job-learning, instruction at the workplace by superiors and skilled employees, group 
working, quality circle, job rotation, congress, … The location of the IT training is also of 
great importance as regard as women participation: if held in a technical college whose 
courses of study focus on science and technology or in universities within engineering 
                                                 

(29) For example, in Belgium, Interface3, a Belgian vocational training centre for women; www.interface3.be 
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departments, fewer women attend because the institutions are known as technical schools and 
socio-cultural norms make women less likely to study science and technology field. When 
offered in systems that are culturally acceptable, they make women’s attendance possible. 
Stereotypes are hard to get away with. 

As the location, the timing of the training is also of great importance, because evening classes 
can prevent women from attending the class. It has been shown that evening classes deter 
women from them, due to their family duties. In Germany, researchers have noticed that 
training was often offered to employees identified as high-fliers, because the time constraint 
to project work prevents employees from taking time off to attend training course. Training is 
relegated to the sphere of individual responsibility and therefore, to times outside working 
hours, which makes it very hard or very unworkable for women to assist (Nesy report, 2001). 

Training methods employed for various information technologies tend to be characterised by 
a non-standardised, unsystematic and ad hoc approach, which is a male-centred learning style. 
Many women prefer to learn through an orderly routine in which they understand the reason 
for each step (Kramarae, 1993). The system of continued education in IT seems to extend the 
gender bias in the conception of the curricula that we have pinpointed in initial education. 
Also as adults, men and women have different learning styles, and not taking this difference 
into account does not encourage women in training in this field. Furthermore, the striking lack 
of self-confidence of women toward their technical abilities reappears during further training. 
From the instructors in Interface3, grouped in the ADA project (30) and confirmed by 
literature (31), we learn that women, whereas their competence level, do not feel competent; 
they tend to over valorise technical competences needed in their future professions, and 
minimise the competences that they have acquired. This difficulty is to be taken into account 
in building women’s ICT curricula. 

As far as the access of women to industry training is concerned, Cokburn early showed (1986, 
quoted in Cedefop, 2000) that “they were often passed over for technical training and 
retraining and opportunities for promotion, because they are considered physically unsuitable 
for the work”. Cokburn (1985) and Wajcman (1991 in Cedefop, 2000) argued that training 
systems where as segregated as the labour force, and that “women’s access to training and 
employment opportunities in high level IT where skill shortages are growing is compounded 
by the growing masculinisation of technologies”. 

5.2.2 Women training’s content 
The trainings that women mostly receive concern more basic skills and less technical skills. 
They choose to undertake courses that are clustered around the “personal service” industry 
type, and as a result, they undertake studies in a very narrow range of fields of study, which 
subsequently lead to a narrow range of occupations. 

If the access to computer training is more important for women than for men, it stays at the 
level of computer typing. As shown in the table below, in Europe, 44.5% of women who use a 
computer at work have been trained at work to use it, while only 39.8% of the men have. 
                                                 

(30) Femmes et IT, www.ada-online.be 
(31) For a deeper analyse, see M.Volman’s publications, two references in the bibliography.  



114  WWW-ICT – State of the art 

As seen in the previous sections, they take less interest in computer at school and learn less at 
home by themselves: 50.2% of the men have learnt to use a computer at home by themselves, 
compared to 39.5% of women (Eurobarometer survey 54.0). This is consistent with the 
finding of Turkle and Papert (1990) that men prefer to learn through experiment and trial and 
errors. 

Table 8: training for computer use at work (men/women) 
 Received training at work   Did not received training at work 

Men 39.8% 56.1% 

Women 44.5% 53.6% 
Source: Eurobarometer 54 

In the industry, the roles in which there is a growing demand include administrative 
employees, whose mastery of the information technology instruments used is regarded as 
essential, providing support to the public, commercial administrative clerks and secretaries 
(Cedefop, 1999). As an example, on 413 046 “training checks” (32) distributed from 1998 in 
Belgium, 150187, or 36.4%, concerned computer use. 

Following a BIT-S report by the Akademie für Technikfolkenabschätzung, most women 
working in the IT sector are clustered in the administration of firms, the classical female 
domain. The higher the position in the hierarchy of a firm, the smaller is the share of women, 
in IT firms or in any others. Their study, realised in the Stuttgart region, emphasises this 
finding: in this region, the number of women in the IT sector ranks from 22 to 32.7%, but at 
the top level management, they represent much less than 10%, with the most (12.5%) in 
companies with less than 5 employees and medium size enterprises, and the least in 
companies telling 20-49 employees where the are only 2.6%. 

As a consequence of this, they are neither equipped for all variety of levels for a variety of 
roles in IT (like website designers, network managers, consultants locally or to clients abroad, 
etc.) nor for the needed skills for leadership roles. Despite their training, women see the 
remunerative and challenging career tracks fade away and are not achieving equitable 
employment outcomes. Instead, they achieve poorer income levels compared to their male 
counterparts. They are channelled into a segment of the labour market where rewards and 
advancement are limited, thus perpetuating and recreating gender inequality in the workplace.  

5.3 An increased importance of the human factor in IT jobs: an opportunity 
for women? 

 
Despite the finding that the restructuring of work and skills increases the exclusion of women 
and reinforces gender differentiation, we postulate the appearance of an opportunity for 
women. Indeed, the precedent chapter about the skills needed by ICT industry has already 
highlighted the emphasis put on personal and behavioural skills. In this last section, we take a 
closer look at these new skills and wander if there do not lay a chance for women, who are 
known to possess them.  
                                                 

(32)  Established in 1998 by the Walloon Government, this system of “cheques-formation” aims at promoting 
training for self-employed and small enterprises. 
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The social skills at stake mean the ability to work as a team, to lead and motivate a team; to 
listen, (essential when work is increasingly client-oriented); to communicate effectively and 
efficiently through words, images and data transmitted by the information and 
communications technologies; to negotiate; to cope with stress and the ability to understand 
social needs. 
 
Three national surveys, conducted by Cedefop, have shown the growing importance of the 
human factor in the development of vocational skills in ICT. The personal component is a 
central element in the acquisition of new competences. “It is who you are and how you 
conduct yourself that helps to incorporate the various forms of expertise or knowledge, as 
well as know-how. One basic aspect of personal skills is the set of attitudes, sense of 
responsibility, readiness to learn, preparedness to work with others, adaptability to new 
situations, willingness to devise new solutions, to create, to take the initiative, a taste for 
quality and work well done, an openness to the needs of the client and others, etc.” (Cedefop, 
1999) These surveys also highlighted the importance of the “ability to grasp and understand 
the situation as a whole and to seek a pragmatic solution to a concrete problem” as well as the 
importance to “consider the effects of one’s own activities on the quality of life of the social 
community” (Cedefop, 1999). These new skills needed by the ICT industry are typically 
female and would fulfil their need to a social purpose in computing. 
 
Furthermore, technological tools have altered tasks and released working time to devote more 
attention to the customer or general public, which is also a female concern of socialisation.  
 
All these trends, added to the fact that technological jobs do not mean anymore using heavy 
machines and working in a dirty environment, that ICT related jobs are much wider than 
typing alone or programming all day and all night, are a hope that women will find in ICT 
industry interesting careers that suit their ambitions and their needs. 
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Chapter VII  
Work organisation and working conditions 

Marie-Pierre Moreau, FRPS (I) 

Introduction 
While there is a wide number of researches works dealing with gender inequalities on the 
labour market, only a few of them appear to focus on the ICT professions. Yet, observing the 
available quantitative data, there is every indication that the gender gap constitutes also a 
feature of the ICT professions. Within the European Union, women would constitute 17,6% 
of computer professionals (data for 1999; Millar J., 2001). There are however noticeable 
differences between the Member States. While some studies underline wage disparities, 
others bring out that gender segregation in the ICT professions appears both horizontal and 
vertical. The proportion of women is very different according to sub-sectors and type of 
occupations. In particular, they would be more likely to work in professions linked to 
communications technologies rather than in computing “core” professions (e.g. system 
engineer, programmer, network engineer, etc.). They would be less likely to access to 
managerial positions  (as project leaders for example). 

The existence of the gender gap in the ICT professions may appear even more striking if one 
considers on one hand the difficulties met by the employers to recruit qualified staff for 
certain professions and on the other hand the traditionally high concentration of women in the 
service sector to which a large part of the ICT jobs belongs. 

Through this state of the art, we propose to examine how the available literature has so far 
analysed the work organisation and working conditions of the ICT professions as a possible 
source of the so called “gender gap”. However, prior to this, a few statements concerning the 
literature dealing with this issue appear essential. An overview of the different studies 
provides evidence on how literature considering ICT and women tends to focus more often on 
cultural aspects (as women’s representations on the internet, or use in the home of the ICT) 
rather than on labour market issue. Moreover, a relevant number of ICT studies tend not to 
consider the gender dimension, whilst those considering this dimension appear to focus 
mainly on the traditional female jobs (e.g. secretarial works). Thus, the gender aspects of ICT 
professions have been so far little considered specifically, even if, positively, we can observe 
in the recent times a noticeable increase of the interest in this issue. 

The scarcity of literature focusing on work organisation and work conditions contrasts here 
with numerous works researching the origin of gender gap within the vocational and 
educational system (see for example Camp T., The Incredible Shrinking Pipeline, Colorado 
School of Mines, 1997; Borg A., What Draws Women To and Keeps Women in Computing? 
Institute for Women and Technology, 1999). However, if the educational factors play an 
unquestionable role in the gender gap featuring the ICT professions, as shown by the above-
cited works, evidence shows that the gender gap also finds its roots in the work organisation 
and the working conditions. According to some sources, the European countries where 
women represent the highest proportion of the computer sciences curricula (i.e. Spain, Italy, 
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etc.) would also be those where the proportion of women in the ICT professions is the lowest. 
We know as well that women working in the computing sector have reached a higher level of 
qualification compared to men (75,8% have a university degree against 70,4% of men; 
Vendramin and Valenduc, 2002, Eurostat source, calculations STAR). Moreover, once on the 
labour market, the level of turn over is very high for women ICT professionals: according to 
the results of Gewirtz and Lindsey's survey, 41% of the women IT professionals interviewed 
would intend to leave their job (33). These different elements seem to indicate that the gender 
gap may also find its roots within the work organisation and the work conditions. 

We chose to consider in this state of the art both professions considered as computing core 
professions (programmer, system engineer, system designer, network engineer…) and 
professions linked to communication technologies (web designers, graphic designers…). We 
also consider here call centres’ professions since they require an extensive use of ICT. 
However, we must underline that, except for call centres’ employees who have very specific 
working conditions, many studies don’t distinguish between the various ICT professions, 
which are generally considered as a whole. This tends to minimise the differences between 
these professions in terms of work conditions and gender gap and, obviously, has influenced 
our state of the art.  

Furthermore, we also chose to take into consideration the research works focussing on ICT, 
but also those referring more restrictively or more widely to the IT or the ITECH, either as 
sectors or as professions, as far as they are likely to provide evidence on our subject matter. 
For similar reasons, although the WWW-ICT project concerns exclusively the European 
Union, we decided to consider also studies concerning other countries (mainly Canada and the 
United States). 

1. New working conditions and the issue of harmonisation 

1.1 Working times and workspaces 

1.1.1 New working times and multi localisation of work 
With the emergence of the so called “information society”, the working times considerably 
changed. According to some authors, the fordist model generating standard working 
schedules would progressively be substituted by a new model in which work organisation and 
working conditions reach a higher level of differentiation: 

“Full-time work, with indeterminate duration, fixed working times, for the same employer, in 
a stable and well defined place belongs more and more to the past” (34) (Vendramin, 2001).  

                                                 

(33) Gewirtz M., Lindsey A., Women in the New Economy: Insights and Realities, GLS Consulting, 2000 and 
Melymuka K., “Stressed out IT Women Tempted to Quit, Survey Finds”, Computerworld, 15 mars 2001. 
Survey based on a sample of 265 members of World Women in Technology, an online networking 
community of more than 7000 women, all IT professionals, and for most of them working in the United 
States.  

(34) Personal translation, as for all documents originally published in French. 
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However, some authors questioned the emergence of the post-fordist model. In particular, 
Linhart saw in this statement a way to legitimise certain managerial orientations. According to 
him, the use of new technologies at the workplace may also lead to a “computer-assisted 
taylorism” (Linhart, 1994). According to Schienstock (2000), there is no “linear development 
process from Fordism to network economy. We might see an ICT-based neo-Fordism 
emerging, parallel to the network economy”, while many authors have analysed call centres 
like the expression of this neo-fordism. 

Obviously, these new working times and more generally these new working conditions are 
not exclusively a feature of the ICT professions. However, it appears essential to consider 
them since the ICT professionals are very likely to face them. These new working times arise 
from various aspects of the work organisation: work in direct relation with the customer, new 
customers’ requirements, work by project or objective, new rhythms of production: just in 
time, shortening of time limits, intensification of work… but also from the employees’ 
requirements, men and women, in terms of harmonisation between the private and 
professional aspects of their life (Nouveaux rythmes de production, temps de travail et temps 
sociaux, in Valenduc, Vendramin, Warrant, 2002).  

From this aspect, ICT professions are likely to be characterised by (35): 

– long working times; 

– irregular and little predictable schedules; 

– “atypical” schedules. 

Some case studies featuring new forms of employment and new working times, carried out 
within the computing sector (see NESY project: Lehndorff S., Mermet E., 2001) showed that 
the weekly average duration of work is close to 50 hours. However this duration depends very 
much on the type of occupation and the level of responsibility.  

Other works underline the irregular and not very foreseeable character in the long run of the 
schedules. In the case of the ICT professions, planning with precision a project can sometimes 
be difficult so far as the expected product is seldom standard and depends largely on the 
customer’s requirements. Unforeseen difficulties may result in an intensification of work and 
a lengthening of working times, in particular because of the situation of under manning for 
many companies. Moreover, in the case of work by project, which is the most frequent type of 
work for ICT professionals, important coordination times may be necessary. In comparison, 
the invoicing of the interventions at the customer’s per hour would ensue a better control of 
working times, since then overtime is generally paid by the customer.  

In addition, according to the same authors, these working times appear to overlap often on 
times traditionally dedicated to family and more generally to social activities. For example, 
work meetings frequently take place in the evening to maximise working times spent at the 
customer's (Vendramin, Valenduc; April 2002).  

                                                 

(35) Cf. FLEXCOT, 2000, for a more detailed presentation of the flexible forms of work, notably for working 
times and work locations aspects. 
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Some authors also underline that the high proportion of men in the ICT professions, in 
particular young single men, tends to increase the work duration (La pénurie 
d'informaticiennes, un défi pour l'égalité des chances, in Vendramin, Valenduc, Warrant, 
2002). Then a vicious circle is likely to appear: women who have a family load are turned 
away from work in computing services, but as long as there are such a few women with 
children in these services, there is nor pressure to change the work organisation so as to 
decrease the real working time” (La pénurie d'informaticiennes, un défi pour l'égalité des 
chances, in Vendramin, Valenduc, Warrant, 2002).  

Besides working times, ICT professionals are likely to experience multi-localised work and 
telework (see Flexcot, 2000). Although these new working conditions are more and more 
common through the European Union, there are some very important differences between the 
Member States (EIROnline, 2001). Moreover, if it is a feature of numerous ICT professions, it 
doesn’t characterise only ICT professions nor all of them. Furthermore, multi-localisation and 
telework can take very different forms, either that the employees work mainly at home, or, 
more frequently, that their working time is distributed in a more balanced way between 
several work spaces (company, residence, customer). Shifting between the various 
workspaces can also be more or less regular and foreseeable. 

1.1.2 Impact of a few aspects of working conditions on the gender gap 

General statements 
These new working conditions (long working times, sometimes irregular, little predictable 
and likely to overlap with social times, telework and multilocalisation of work) are likely to 
match with difficulty with constraints that some women are facing when they are the main 
carers for children or elderly. For example, some women may have some difficulties to shift 
in an unforeseen way from a workplace to another. This is for example the case for 
maintenance works that may require worker’s presence when a need arises (36). 

Gewirtz and Lindsey observed the impact of these working conditions on women’s work. 
Their survey showed that among women ICT professionals interviewed: “68% say(ing) that 
they're worried about the stress of the around-the-clock lifestyle and the lack of work/life 
balance, and 65% reporting that work has had has negative impact one to their personal 
lives”.  

Interestingly, in her analysis of the relationship between gender, technology and time, Frances 
Grundy calls “time paradox” the fact that women encounter difficulties in harmonising the 
private and professional aspects of their life while technological changes are supposed to be 
very much time saving (Grundy, 2001).  

The issue of telework 
A number of research works have focused on some specific aspects of the new work 
organisation, as telework. As we said before, about new working conditions, although 

                                                 

(36) On this aspect, see the case study of an Italian unit of an American-based multinational, one of the leader 
in the hardware and information service sectors. Olgiati E., La Salandra M., Rapisardi E., 2000. 
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telework is a feature of many ICT professions, telework is not a feature of all ICT professions, 
nor characterise only ICT professions.  

The issue has been the subject of many controversial debates, as reflected by the available 
literature. Some authors consider telework to be likely to increase workers’ autonomy, to 
support the harmonisation between private and professional life, while others highlight its 
risks. 

Winker, on one hand, underlines that alternating telework (that is when the teleworker carries 
out only a part of his/her professional activity at home) may potentially question the historical 
opposition between housework carried out in the private sphere and paid activity carried out 
in the workplace, most of the time outside of the home: “ alternating telework would 
contribute towards eliminating the strict spatial separation of paid work from other activities, 
above all household and child care work”; “breaking up this spatial separation of paid work 
and family work enables above all working women and men with children to tap new fields of 
activity in order to question the gender hierarchy in labour division at least to a certain degree 
and to practice new lifestyle models” (Winker, 2001). 

On the other hand, Winker, as other authors, argues that telework is likely to lead to a blurring 
phenomenon between professional and private aspects of workers’ life, especially in the case 
of women with young children (Winker 2001, Fulton, 2001). Winker also mentions a danger 
of self-exploitation, which may ensue from it, with, as a result, an increase of both housework 
and professional work:  

“Parents feels that the possibility of flexible time schedules, which permit teleworkers to 
decide their own working hours, is a great advantage, since this enables them to take account 
of family requirements. At the same time, however, this flexibility harbours the danger of 
self-exploitation. Both our qualitative and quantitative findings show that mothers in 
particular tend to shift their working hours to the evenings and week-ends, which often causes 
these women to cut down on times of rest and recreation. Simultaneously, teleworkers find 
themselves confronted with an increased volume of unpaid work. Answering job-related e-
mails or phone calls, cleaning their office at home or conducting informal talks with 
colleagues are tasks frequently dealt with outside the normal working hours, without any 
criticisms or doubts about this situation being raised by the teleworkers themselves. There 
exists the danger that the increased workload and permanent time pressure will cancel the 
above-mentioned advantage of improved compatibility of job and family” (Winker, 2001). 

However, teleworkers are not a homogenous category, are likely to experiment very different 
type of telework and face different effects of telework. The authors of the ECATT project 
(Electronic Trades and Telework Trends) showed that, contrary to some clichés, telework 
mainly concern workers with a higher qualification, males and city dwellers. Women would 
account for only 38% of the occasional teleworkers (less of one day a week at home 
according the ECATT definition) and 19% of the regular teleworkers (at least a day per week 
at home according the ECATT definition).  

The research also showed that the negative effects of telework, like blurring, affect mainly 
teleworkers spending more than 90% of their working time at home. Although this is not a 
very widespread type of telework, women, especially those with small children, are more 
numerous than men in this category of teleworkers. Thus, they are more likely to be exposed 
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to the risks of blurring (sources: survey of the UK Labour Force Survey, 1999, and ECATT 
project for the European Commission). 

Other works underline that “women are more numerous than men in the lower remunerated 
telework occupations” (quoted in Les femmes et le télétravail, in Vendramin, Valenduc, 
Warrant, 2002). For this reason, some analysts speak of telework as a “poverty trap” for 
women (the expression, quoted in Vendramin, Valenduc, Warrant, 2002, was originally from 
U. Huws). However, we should distinguish here between women ICT professionals and other 
women, women ICT professionals, because of higher wages and scarce part-time work, being 
quite unconcerned by this problem.  

Furthermore, some studies insist on the impact of telework on housework and family care, 
taking into account the gender dimension. In particular, telework would induce an increase of 
domestic work assumed by workers. This increase is likely to be higher when the teleworker 
is a woman (Fulton, 2001). Menzies (37) (Menzies, 1998) relates a female teleworker 
declaring during an interview that “my husband and my children leave me things to do and to 
clean, what they didn't do when I was working (outside of the home)”. Menzies underlines 
that 41% of women working at home dedicate more than 15 hours a week to the housework, 
compared to 16% of women working outside the home. For men, the number of hours 
dedicated to these activities was lower for both categories (teleworkers and “not 
teleworkers”). Moreover, it appears that telework induced a higher increase of time dedicated 
to housework when the teleworker was a woman.  

Thus, teleworking may take different forms and have a different impact on men and women. 
On one hand, it may induce a blurring phenomenon, some isolation and obsolescence of 
skills, also some domestic and professional extra work. But on the other hand, it may increase 
the workers' autonomy and the harmonisation between the private and professional aspects of 
life.  

Winker also showed that telework may have a very positive impact on the distribution of 
housework and childcare in the couple when the teleworker is a man, while paradoxically 
telework is often presented as a type of work very suitable to women: “while the main load 
and responsibility for household chores and childcare remains largely a female task even with 
telework, the study documents a tendency of male teleworkers to gradually assume a greater 
share in everyday household and child-care work”, even if men are initially less likely than 
women to carry out telework “to stay close to their children” (Winker, 2001). Within couples 
defined by Winker as “egalitarian”, “telework is used more frequently as a means of 
implementing life models based on gender equity than this is the case for teleworkers living in 
traditional gender arrangements”. 

However, it is important to underline here the diversity of the situations experimented by 
teleworkers. Women, as main child and elderly carers, as main responsible for housework, are 
more likely to face dangers of telework (like blurring between child care and professional 
work for example). However, women ICT professionals are more likely to enjoy compared to 
other women teleworkers to enjoy the positive effects of telework and avoid its risks, 
although more exposed to these compared to their male colleagues, in particular. 

                                                 

(37) This work refers to the Canadian situation. 
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Some authors have been critical about the “wait-and-see attitude” of trade unions which may 
have a key role to play on this regard: “Trade union representatives, as a rule, tend to view 
this new work form with great reservation and hence adopt a wait-and-see attitude” (Winker, 
2001, concerning the German case).  

Winker also stresses that the legal definition of telework is very restrictive and that, in 
addition, telework has been scarcely integrated into collective agreements.  

Working time arrangements 
Besides telework, other studies have focused on the scarcity of part-time occupations (in this 
respect, call centres’ employees face a very different situation), in particular at managerial 
level.  

For some, this small number of part time occupations would be a result of the working times 
constraints of ICT professionals. Other studies stress that the scarcity of part time occupations 
may be linked to the existence of a prevailing model in which working hours spent “at office” 
are considered as an essential criteria of professional implication. Thus, according to this 
model, part time work would mean a lower level of performance. Gewirtz and Lindsey’s 
survey underline that female IT professionals interviewed were demanding of an alternative 
model: “they are willing to spend more time working if they can have flexible hours or work 
at home and have their success tied to performance rather than face time in the office”.  

In a quite similar way, in a case study (case study of one of the French units of an 
international American-based company, with PC design and sales, telecommunication 
networks, customers maintenance and service activities), Laufer (Laufer, 2000) underlines the 
aspirations of female managers towards an alternative to the model of “total availability”:  

“Women managers would have liked to be able to implement a different approach to 
management, more “people oriented”. They had the feeling that this “feminine” approach to 
management was not well accepted by the dominant culture of the firm, male managers being 
exclusively focused on economic performance. As to working time organisation, male 
managers would submit themselves to a model of total availability, women managers 
experiencing much more difficulties with such a model. While some of them considered part-
time as being a solution (usually one day a week off), others emphasised the difficulties 
associated with such form of employment. Indeed part-time was often associated with 
decreased managerial implication and motivation. As a consequence women managers 
expressed great difficulty in reaching a work-life balance. While for male managers, 
professional and career choices could dominate over other dimensions of their life, women 
managers felt they did not have such a “choice”. Therefore they expressed claims as to a 
different approach to work-life balance in relation to career development. Refusing the guilt 
feeling linked to their difficulty to conform to the dominant model of total availability, they 
expressed aspirations for a more flexible working time organisation, part-time being not, for 
most of them, a true solution given the negative image of part-time for many male managers” 
(Laufer, 1999). 

In the French context, Laufer showed that the implementation of the 35 hours law (law on 
working time reduction) was likely to have both positive and negative effects on women ICT 
professionals. For many authors, this law may have a very positive impact on female workers 
by supporting the harmonisation between professional and private aspects of their life. 
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However, the case study carried out by Laufer (see above) appear to demonstrate that the 
implementation of the agreement may also result in increasing pressure on managers, 
especially on female managers if the objectives to be reached are not re-examined according 
to the new agreement on working time:  

“This law (38) - whatever the estimation of its economic impact - has promoted a big debate 
on “work-life balance” in French society. Indeed, for managers, it could have ambivalent 
results. In many firms’ agreements on the 35 hours, managers are not supposed to limit their 
working day that must at minimum provide for an eleven-hour rest, according to EEC 
directive; rather, managers benefit from extra vacation days. At French case, the 35 hours 
agreement has set very specific rules as to the delay in which the extra-vacation must be 
taken, in case of overtime work. Such vacation days are not supposed to add with regular 
holidays but to be taken within the two following months. However the risk exists – as 
French Case as in other firms – that managers will need to compensate this situation by 
“extra-long” working days especially if their total workload remains the same. The debate on 
working time can support the idea that work-life harmony issues are issues for men and 
women and not for ‘women only’. As such it is positive for equality. However, very long 
working days could be detrimental for the work-life balance of women managers and create 
new forms of discrimination between women and men managers” (Laufer, 1999). 

Concerning all these different aspects of the new work organisation (as new working times 
and telework), a “two-way flexibility” appear essential to ensure that these working 
conditions are not likely to turn away women from ICT professions. On this aspect, Winker 
insists on the importance of the “concept of freedom to choose both one’s working hours and 
workplace” (Winker, 2001). Others underline that:  

“Two-way flexibility of working time is vital. The hours and place of work should be agreed 
between the employee, the trade union, and the employer, rather than being imposed by the 
latter on the former. Working time should not be organised in such a way as to make 
impossible demands on employees. Progression within an organisation should not be 
contingent upon the employee working full-time” (Servemploi, 2001). 

In the case of call centres, often presented as flexible organisations, Belt et al. showed that 
flexibility may sometimes appear to workers as a “one-way flexibility”, that is a form of 
flexibility not meeting sufficiently their needs:  

“Despite the image of call centres as flexible working environment in terms of working hours, 
we found considerable demand amongst women for more flexible working hours that would 
allow them to combine work and family life more easily” (Belt V., Richardson R., Webster J., 
van Klaveren M., Tidjens K., 1999). 

1.2 The harmonisation of private and professional aspects of life 
As previously said, ICT professionals are likely to face important time constraints, especially 
in the case of women occupying managerial positions. Understanding why workers, 

                                                 

(38) “Law on 35 hours”, limiting the weekly working time to 35 hours. 
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especially women, decide not to enter or to withdraw from the ICT labour market, requires 
considering the sexual division of work in the home. 

1.2.1 The unequal sharing of housework and family care 
Besides their professional activities, women take on the major part of housework and family 
care (both child and elderly care). This unequal sharing has been the subject of many studies 
who showed that in all Member States, women take on the major part of housework and are 
the main children and elderly carers. This unequal sharing is likely to increase when they have 
children. Moreover, during the last 20 years, the gap has decreased very little.  

The national policies for childcare revealed to be in some cases insufficient: in most of the 
Member States there is a lack of childcare structures. Moreover these structures, because of 
their opening times or their location don’t always meet workers’ needs, especially in the case 
of ICT professionals, and among them those occupying managerial positions, likely to have 
long working days. 

Moreover, very few companies set up a policy to support the harmonisation between private 
and professional life. The prevailing idea remains that this should not be supported by the 
company but by the individuals: “Responsibility for reconciling these aspects is left to the 
individual woman’s ability to organize her life outside work to fit in with her working 
“hours”. This represents a considerable burden on woman’s career choices and constitutes the 
real barrier to access to the most senior posts (the glass ceiling). Beyond what is laid down by 
law, the company does not offer them any special concessions: ‘the choice between 
profession and family is a personal one and I do not believe that the company can do that 
much about it” (on the above-cited, Italian case, Olgiati E., La Salandra M., Rapisardi E., 
2000). 

However, as shown by Piazza, Ponzellini, Provenzano and Tempia in the Italian situation, a 
collection of best practices of working-time schemes bargained by unions in many Italian 
companies makes it evident that collective agreements in ICT activities and call centres are 
usually more favourable for personal and family life of workers than elsewhere. These 
companies have in general better arrangements for parental leaves, part-time working and 
telework.  

Thus, the issue of harmonisation appears to be considered as both a private and female subject 
matter. Concerning the first aspect, Valenduc and Vendramin (April 2000) underlined that 
there is a need for a collective assumption of the “coordination of social times”, through 
childcare policies, transports policies and “policies of time”. On the second aspect, it appears 
that childcare policies and more generally policies aiming to support harmonisation seldom 
address male workers.  

1.2.2 Consequences for female workers 

In a context in which the prevailing model for female workers is the one of the 
“harmonisation between private life and professional life”, some women may contemplate 
entering a career in another field, anticipating on future difficulties due to working time 
constraints:  
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“Women’s choice of caring and service professions is a reflection of their dual role in society. 
Although we live in a society where men and women are free to choose their own careers, 
women have the main responsibility for, and are still the main carers of children (Turner, 
1997; O’Connor, 1998). Men can continue unaffected in their careers after marriage and 
children, whereas girls envisage their future in terms of marriage and family commitments as 
well as employment (Hannan, et al. 1996; Lonsson 1992; Mc.Quillan, 1995). This gender role 
socialisation is one explanation for occupational segregation. It encourages girls to aspire to 
careers that can be managed alongside family commitments” (University of Limerick). 

“Women exit from science and engineering at twice the rate of men. One reason that is cited 
by women for their higher exit rate is the greater responsibilities of women for family care. 
Women were also roughly twice as likely as men to have made location decisions and 
sacrificed career opportunities to satisfy a spouse’s career. Thus, some women make the 
choice to compromise their careers by choosing occupations that are more family-friendly” 
(Council of Economic Advisers, Opportunities and Gender Pay Equity in New Economy 
Occupations, may 11, 2000).  

Women who started a career in the ICT field may at some stage contemplate choosing a more 
family-friendly occupation, or give up some career opportunities.  

As showed by Lindsey and Gewirtw:  

“Stress and lack of work/life balance in the IT workplace is taking such a toll on women in 
the industry that 41% of the respondents to a recent survey reported that they were 
considering leaving their jobs”. These results are even more surprising if we consider that 
73% of the women interviewed feel a “great sense of achievement, impact, satisfaction and 
opportunity for growth and creative freedom in the IT world”. However, although the authors 
underlined that the harmonisation issue constitutes one of the main factors likely to explain 
women’s will to leave their job, it is also likely that some women identified better job 
opportunities on the labour market, and thus decided to leave their current job. 

As shown by Belt et al. (2000) in the case of call centres’ employees, the fact that many 
women are carrying out most of the housework and child care may partly explain the low 
access of call centres’ employees to managerial positions:  

“A further factor influencing women’s career aspirations relates to the difficulties involved in 
combining domestic life with a career. The general perception amongst team leaders and 
supervisors was that call centres managers were required, as one team leader puts it, to 
“practically live here”, and this was a view that was shared across all sectors. Many women 
with families and those planning to have children in the future stressed that they simply could 
not see how they could juggle the demands of a management career with their caring 
responsibilities” (Belt V., Richardson R., Webster J., 2000).  

According to Igbaria, the low proportion of women IT professionals may be explain both by 
the women’s decision not to enter the IT labour market and, for those who already entered the 
IT labour market, to contemplate at some stage another occupation: “ Women in the IT field 
anticipate difficulties in balancing their career and family responsibilities, which they attempt 
to minimize by remaining unmarried or childless. Studies have documented instances of 
women in senior management positions who have subordinated their personal lives to the 
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demands of their careers. It is also possible that women who do marry and have children 
interrupt their careers and thus are not represented in the sample” (Igbaria et al., 1997). 

However, some analyses suggest that a possible shift from the issue of harmonisation between 
professional and family life towards the issue of harmonisation between professional and 
social life may occur. This evolution would result on one hand of the development of the 
nuclear family, on the other hand of the younger generation’s requirements in terms of free 
time (see for example the Italian case, in Olgiati E., La Salandra M., Rapisardi E., 2000). 
However, if these evolutions may be favourable for workers, its impact on the gender gap in 
the absence of consideration of the gender dimension should be questioned.  

Concerning the issue of harmonisation and its impact on women, it should however be 
recalled that women experience very different situations, even if often described as a 
homogeneous category. For example, compared to call centres’ agents or unqualified ICT 
occupations, female ICT managers are likely to have higher times constraints. However, they 
benefit higher wages that allow them to look easily for private solutions for childcare or 
housework.  

Nevertheless, although women ICT professionals benefit in general from higher wages 
compared to other workingwomen, they benefit on average from lower wages compared to 
their male colleagues (39), while they have higher time constraints. This element is likely to 
explain their turn away from ICT occupations. 

2. Occupational segregation: features and origins 

2.1 A segregation both horizontal and vertical 
Gender segregation on the ICT labour market appears to be both vertical and horizontal. 
When ICT professionals, women are more likely to carry out data base activities, web sites 
design and maintenance, digital graphic, …Conversely, they are quite unlikely to carry out the 
“core” activities of computing, such as programming (La pénurie d’informaticiennes, un défi 
pour l’égalité des chances, in Vendramin, Valenduc, 2002). However, concerning this 
horizontal segregation the EIRO survey underlined important variations between Member 
States: 

“A Belgian survey indicates that the ICT sector is still relatively closed to women: for 
example, 80% - 85% of the people looking for a job as a data processor are men. Also, the 
rate of female employment in ICT is (slightly) below average in Spain. In the field of 
software and services in the Netherlands, the proportion of women in the workforce decreased 
from 21.6% in 1993 to just over 19% in 1999. However, this picture does not reflect all 
countries across Europe, let alone sub sectors - for example, in Portugal, the number of 
women and young people is very high in ICT manufacturing. 

                                                 

(39) As explained by the Council of Economic Advisers about the American situation, women are both over-
represented in the under-sectors of the ICT with the lowest wages and receive for the same work a lower 
remuneration compared to men (Council of Economic Advisers, 2000). 
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In Spain, the situation in call centres attracts considerable attention. According to estimates, 
40,000 people are currently employed in this field. A distinction should be drawn between 
two types of call centres: one type employs mostly very young people with little training, who 
generally regard the job as an interim activity while they finish education or strive to find a 
better job; while the other type of call centre is developing its activities in leading sectors such 
as telecommunications or banking, and tends to employ people between 22 and 32 years of 
age, usually with some kind of specialisation and a qualification in economics, engineering or 
a similar field” (EIROnline, 2001). 

Igbaria, in his analysis of the distribution of job function by gender (Igbaria et al., 1997) 
shows that gender segregation for IT professionals is both horizontal and vertical (the so 
called “glass ceiling”), only a small proportion of female ICT professionals accessing to 
managerial positions. According his results, “men were more likely than women to be project 
leaders, IS managers, and consultants. On the other hand, women were more likely than men 
to be systems programmers, application programmers and system analysts”.  

According to Igbaria, this may be partly due to the fact that women IT professionals are on 
average younger than men. Besides, he underlines the possibility that women may also choose 
to undertake a career more technical-oriented and less managerial allowing them to 
demonstrate easily their skills.  

However, concerning the issue of age, one should also consider why women are younger than 
men. Rather than a recent access to these occupations, it seems that women may turn away 
from these professions when they become mother and thus are likely to become the main 
child carer.  

Concerning the second factor underlined by Igbaria, this should be considered carefully since 
it appears contradictory with other statements concerning women’s access to the more 
“technical” jobs. 

Some authors underline that the segmentation between, on one hand, highly qualified ICT 
professionals and on the other hand workers exposed to higher risks of disqualification with a 
limited capacity of control on their work conditions, is likely to increase: “The information 
economy does not abolish traditional forms of social exclusion nor dissolve traditional risk 
groups. (…) The growth of a group of highly skilled and very flexible knowledge workers, on 
the one hand, and the increasing codification of knowledge on the other, may lead to a process 
of increasing segmentation in society”. 

“There is, however, no linear development process from Fordism to network economy. First, 
not all companies are exposed to global innovation competition to the same extent. For many 
companies, costs are still the dominant competition criterion. Therefore, we might see an ICT-
based neofordism emerging, parallel to the network economy. Furthermore, as companies 
need to combine innovativeness with quality, time, and low costs, they will make use of the 
multi-functionality of modern ICTs using them as automation and control devise and as 
communication technology concurrently. This makes it unlikely that the restructuring of 
production processes will be dominated by only one (new) organisation logic” (Schienstock, 
2000). 

The segregation has, as underlined before, a strong gender dimension. Some authors have 
showed that women are more likely than men to belong to the category of workers exposed to 
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disqualification risks and taylorisation. According to Belt, Richardson and Webster (Belt V., 
Richardson R., Webster J. 2000),  

“Feminist researchers have long argued that women have been particularly vulnerable to the 
negative dynamics of technological change in the workplace, and have been 
disproportionately found in those jobs in which ICTs have been used to routinise and 
“industrialize” work processes (…). Men, on the other hand have dominated the most 
powerful and highly skilled occupations, and, in some cases, male workers have acted 
collectively to constrain the entry of women into these occupations (…)” (Belt V., Richardson 
R., Webster J. 2000). 

“Technological competence has, therefore, historically been an important factor in the gender 
segregation of the labour market, with women clustered in jobs that require little or no 
technological competence, and men disproportionately occupying those occupations requiring 
technical training and know-how. It has been argued that rather than being challenged or 
undermined, these trends are simply being recreated in the information economy” (Belt V., 
Richardson R., Webster J. 2000). 

Call centres’ employees, agents and also employees performing supervisory activities, would 
be very likely to face phenomena such as “taylorisation” or “disqualification”. This may due 
to the fact they carry out repetitive tasks referring to a narrow range of skills (mainly 
telephone duties with a high level of monitoring, rarely paper works), and thus hardly 
allowing them to demonstrate or develop skills.  

2.2 The company environment and the Human Resource Management 

2.2.1 A “women unfriendly” environment? 
A number of authors have underlined how the work environment of ICT professionals, being 
“masculine” or “unfriendly to women”, may refrain women’s access to ICT professions. If we 
are not dealing here with the cultural causes of the gender gap, considered elsewhere in this 
project, it appears interesting to consider a number of features of the ICT professionals real 
and virtual work environment, likely to explain what Gurer and Camp (Gurer and Camp 
1998) have defined as a “subtle but constant” discrimination. In a prevailing male 
environment as the one of computer scientists, women are likely to face discrimination 
sometimes unconsciously expressed by male colleagues through behaviours, jokes or 
discussions. For Spertus (Spertus, 1991), sexist humour, sexual displays, discussions and 
difficulties in socializing with male colleagues may generate a uneasiness in female ICT 
professionals: “because computer workplaces are often overwhelmingly male, women find 
themselves in what sometimes feels like a locker room environment, having to put up with 
behaviour they might find offensive”. For Vendramin and Valenduc (Vendramin, Valenduc, 
2002), women, in a male environment, may feel excluded or have little interest in social 
events (extra-professional activities, evening work), which may induce, among others, a lack 
of information on the work context. 

Other authors have considered how the way computers and software are designed appears to 
be gender-biased. This would contribute to maintain the so-called “cycle of imbalance” (few 
women study computing. - few women work in the computer industry- few women design 
computer systems-computer-interfaces are produced from a male perspective computers seem 
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like male things- etc). According to Ramanee Peiris (Ramanee Peiris et al., 2001), breaking 
the cycle at the stage of the interface, by integrating a female perspective (which is still to be 
defined) when designing, could be a solution to the gender gap. In addition, some authors 
have underlined how both the technical jargon and the relationship to computer are gender-
biased (Currie D., 1993). Among others, one risk is that rather than recognising the various 
possible use of computers, professional practices may be hierarchised.  

In a masculine environment, some authors highlight that women may lack a mentor or 
colleagues’ support, which may make them to be more likely to quit when a problem arises. 
Referring to the survey carried out by the Human Resource Management unit in the French 
case she analysed, Laufer underlines that “men managers could benefit easily form 
networking and mentors while women would be lacking role-models and mentors’ support 
when they experienced difficulties” (Laufer, 1999). 

Conversely, in an environment were workers are mainly women, the environment is more 
likely to be considered by women as friendly, even when work is said to be repetitive, as in 
the case of call centres: “Many agents and supervisors stressed that although they disliked the 
repetitive aspects of their work, they did enjoy the ‘culture’ of the workplace, claiming that 
their call centres had “energy” and “buzz”, and were “sociable” working environments” (Belt 
et al., 1999). 

2.2.2 Human resource management and career paths 
The prevailing representations on ICT professionals appear to be those of a young, single, 
“boundless” man. These representations may be shared by the recruiters and thus may induce 
some discrimination during the recruitment phase. Moreover, some women, seeing the image 
of the ICT professional conveyed by the recruitment and communication policies of the ICT 
companies may think they don’t fit with the ICT professional’s profile and thus not to 
compete for a job for which they are likely to have the required skills. 

On the contrary, as shown by Laufer (2000) the recruitment campaigns that address explicitly 
both men and women tend to have a strong effect on the proportion of female candidatures. 

However, a number of elements let suppose an increasing consciousness-raising through the 
computer industry, probably supported by the so called “skills shortage”, on the gender-biased 
image of the ICT professional. In May 1998, during the National Conference Software, Mary 
Cryan (chairperson of the Irish Software Association) underlined the “scarcity of women in 
computing” and the “macho image” of this industry. Keane (Keane, 1998; quoted in 
University of Limerick) quotes a Human Resource Manager according to “there is still has 
tendency to get caught in the vision of year IT recruit have young, white, single and male! 
This immediately builds in a limiting factor. Given the skills shortage it is essential that we 
look outside the box.” 

Positively, some companies proved to set up alternative policies, non-discriminating against 
women and other workers by considering the diversity of the workforce as a resource. In the 
case of the French unit she studied, Laufer showed how a company, through human resources 
management, could try to break with “a technical cultural identity. I.e. a masculine and 
engineers dominated culture” and set up a “policy of diversity” (taking into account mainly 
the gender dimension in the French unit studied by Laufer). The main objective of the Human 
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Resource Direction was to “modify this culture and to favour women’s recruitment and career 
development in a context where they were originally a minority”, which induced questioning 
the model of total availability. This policy relied on different measures, among which actions 
of consciousness-raising towards employees on the issue of harmonisation between private 
and professional life, and also ambitious objectives in terms of recruitment and career paths 
for women. Notably, to increase the proportion of women within the company, especially for 
managerial positions, some targeted recruitment campaign had been implemented and some 
mixed hiring jury had been set up. This policy and its results must be underlined: the policy of 
diversity allowed a better balance through men and women in the company, notably for 
managerial positions. The implementation of this policy was only possible because the 
increase of the women proportion in the company didn’t appear to the direction contradictory 
with her economic objectives. On the contrary, promoting the diversity of the workforce was 
perceived as a way to meet better with the customers’ needs, among which women.  

However, as Laufer underlines in her case study, maintaining these objectives on the long-
term may be difficult. When the human Resource Management is decentralised, middle 
managers who are in charge of the hiring may be tempted to neglect the objectives of the 
diversity policy in situation in which they experiment pressures to reach the economic 
objectives or when there is an urgent need for hiring. One may add that this situation is even 
more likely to happen if the reaching of the objectives of the diversity policy are not taken 
into account, on the contrary of economic objectives, in the valuation of middle managers’ 
performances.  

The above-cited case is quite exceptional. Many companies may be reluctant to hire women 
for ICT positions since they think they may not fit with the “total availability” model, either 
because they are the main child carers, either because of what they sometimes perceive as a 
“maternity risk”. On this aspect, Menez and Munder (Menez and Munder, quoted by 
Vendramin and Valenduc, 2002) have interviewed 250 managers of high technology 
companies in the Baden- Württemberg. The survey showed that the interruptions of career 
related to maternity were perceived by company managers like the principal barrier to 
women’s employment, followed by the aspects related to the loads family and consequently 
their limited flexibility in terms of time. This may be even more particularly the case for ICT 
professionals because of the rapid changes occurring in their field.  

Vendramin et Valenduc (2002) also highlight that ICT professionals’ career progression relies 
very much on workers’ performances between 25 and 35, which is likely to be the period of 
maternity: “Policies of career progression relies on strict age criteria, which tend to exclude 
women. One must demonstrate implication, reactivity and performance in a short laps of time, 
between 25 and 35 years old, the age of maternity”.  

Other studies have focused on the fact that career progression may in some cases be 
conditioned by geographic mobility. As underlined by Valgaeren (quoted in Vendramin, 
Valenduc, 2002) ICT professionals’ “boundary less carriers” presuppose new forms of 
professional trajectories and a new type of relationship with the employer. The model 
associating job security and faithfulness towards the company is now change in a model in 
which workers expect to maintain their employability in return of their performance and 
flexibility. This high mobility (inside or outside the company) may limit women’s career 
progression, since they are seldom in situation of “main breadwinner”.  
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Belt, Richardson and Webster also showed in the case of the call centres the negative impact 
that geographical mobility as a condition for a promotion may have a negative impact on 
women’s career progression:  

“Most team leaders and supervisors felt that they would find it extremely difficult to move 
into supervisory and managerial jobs outside of the call centre itself but elsewhere within the 
parent organization. This was in part due to the geographical distance between some of the 
call centres and other business units. This separation means that promotion elsewhere within 
the organization is extremely likely to involve geographical relocation” (Belt V., Richardson 
R., Webster J. 2000). However, as the author underline, it seems that the negative image of 
call centres unit may also refrain women of pursuing a career in another unit of the company. 

Moreover, Vendramin and Valenduc (2002) underlined that the computing services sector is 
mainly composed of small companies (in particular in the segments of the software) which 
have less formalised human resource policies, while some authors (Servemploi, 2001) also 
stressed that blurry policies of career development tended to be more discriminatory: “Factors 
which were found to obstruct the progression of SERVEMPLOI women were: company 
progression practices. Where companies used informal systems for promoting to their staff, 
SERVEMPLOI women reported being passed over for promotion opportunities”.  

“Clear progression paths need to be established. Even if not linear job ladders, clear 
progression opportunities should be made evident to all employees. Vacancies should be 
openly advertised and open to all. Promotion procedures should be formalised, and the 
offering of progression opportunities should not be left to individual managerial discretion. 
Flattened hierarchies may reduce progression prospects. Strategies for supporting progression 
– horizontal as well as vertical – need to be developed to overcome this problem” 
(Servemploi, 2001). 

Access to vocational training constitutes another key aspect of Human Resources policy likely 
to explain women’s turn away of ICT professions. Many studies showed that in most of the 
Member States, worker have an unequal access to vocational training, in particular from the 
point of view of the gender dimension. In the case of ICT professions, vocational training has 
an important role insofar as fast technological and organisational new developments occur in 
the sector. More than the access to permanent education, the exercise of an ICT profession 
requires to constantly up to date its knowledge, which may be sometimes difficult for women 
when children or elderly carers.  

In the case of call centres, Webster showed that the intensification of work, the lack of 
availability and the situation of fast development of call centres make difficult the access to 
training and the acquisition of the competences required to access to managerial positions, 
while at the same time the professional roles are very different. This may explain the 
existence of the ceiling of glass in the case of call centres. According to Belt, Webster and 
Richardson: “The main reason given for this situation by managers was the “lack of time” due 
to the pressures of the work and rapid extension of the call centre business. There were few 
opportunities, therefore, for supervisors to profit the managerial skills necessary in order to 
move up the organizational hierarchy. Considerable “role gaps” exist between team leaders, 
supervisors and managers within call centres, and the responsibilities and day-to-day tasks 
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they carry out are often very different. In this context, training is vital if supervisors intend to 
progress into management roles”.  

As underlined by the authors of the Servemploi project, it seems that trade unions may have a 
key role to play to ensure women’s access to vocational training: 

Unions can collaborate with companies and public authorities in the provision of training and 
lifelong learning opportunities for junior employees. Training should not be considered to be 
the sole responsibility of individual companies, but should be jointly provided wherever 
possible. Trade unions have different views of the types of skills their members need for their 
learning and progression, and for their wider employability. They are likely to have a wider 
perspective than individual companies training for job-specific competencies. Trade unions 
should develop a particular sensitivity to the specific training and learning needs of women, 
and must be able to put the case for innovative training arrangements which can meet their 
needs” (Servemploi, 2001). 

Lastly, some controversial debates take place concerning whether “flat structures” which 
would be a feature of some ICT companies and of many call centres favour or disfavour 
women’s career progression. According some, ICT companies, because of their “non 
hierarchical ways of directing” as well as a few hierarchical levels may support women’s 
career progression. 

In the case of call centres, some sustained that flat structures support women’s career 
progression. However, although call centres’ employees have a better career progression 
compared to women working in other sectors, this statement has been questioned. Webster 
underlined that the “delayering of organizations” (Webster, keynote, 2001) doesn’t seem that 
favourable for women’s career progression. If the agents are likely to become team leader or 
supervisor, they are very unlikely to access to managerial positions. 

Belt et al. (Belt V, Richardson R. and Webster J, 2000) underline that certain organizations 
that had so far a flat structure reintroduce the initial hierarchical levels, in order to make more 
visible possible careers progressions.  

2.3 The issue of competencies and skills 

2.3.1 The skills shortage 
The skills shortage has sometimes been perceived as favourable to women. However, how 
true this assertion can be, ICT professions are very differently affected by the skills shortage.  

“Generally, the labour market in the ICT sector is widely seen as being very tight. However, 
the picture is far from uniform: the tight labour market mainly applies to the higher qualified 
positions and to the software and service sector. (…) the ICT sector as a whole has expanded 
rapidly, but this expansion has not been divided evenly across the different parts of the sector. 
There have been many cases of closure, downsizing and restructuring within a number of sub 
sectors. Many lower qualified workers in the formerly state-owned telecommunications 
monopolies have been, or are in the process of being, made redundant (…). Major 
restructuring has also taken place in television and radio equipment production and, more 
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recently, in the manufacturing of computers. The crisis in the 'new economy', which has even 
hit the software and service companies, is even more recent” (EIROnline). 

Valenduc, Vendramin, Warrant (Technologie et emploi, entre licenciements et pénurie”, 
2002) highlight too this complexity of skills shortage:  

“These figures mask a complex reality. It is necessary first to distinguish, on one hand, the 
shortage of certain high level specialists, and on the other hand, the need for competences and 
skills in all sectors users of technologies. Among technology-users sectors, it is still advisable 
to distinguish between those for which the activities require real competences in the use of 
TIC and those for which a simple data-processing acculturation is enough. This is the case of 
many jobs in call centres or the data processing in back-office. Moreover one should not mix 
up between computing skills as such (electronics, software, networks, web sites management, 
etc.) and the required ICT skills in the context of another job.” 

In addition, as Schienstock (Schienstock, 2000) underlines, ICT skills constitute only one part 
of the required skills for ICT professionals, relational skills are also essential. Whereas 
women are supposed to be more likely to possess these skills, they remain under represented 
within ICT professions, more particularly from the managerial positions, for which relational 
competences are said to be even more essential. Consequently, Schienstock speaks of the 
skills shortage as a “non-problem”:  

“It is not more or less particular skills or competencies that count. Instead, ICT-based 
restructuring processes demand a number of new skills and competencies. Technical or digital 
skills represent only one dimension of a new profile of skills and competencies needed in the 
information economy. There is a great demand for social competencies, including capabilities 
to communicate and to manage emotions; furthermore, not only for management skills, 
practical knowledge, international skills but also work virtues, such as reliability and 
trustworthiness as well as creativity and entrepreneurship” (Schienstock, 2000).  

The problem of the skills shortage appears to be quite complex. It cannot be perceived just as 
the result of an arithmetic difference (demand minus supply). It may also be the result of a 
complex social process. Understanding skills shortage imply to try and understand two 
different phenomena. On the one side, the influence exerted by companies gender-biased 
policies. On the other, the level of attractiveness some professions have for both men and 
women. Thus, the skills shortage, rather than a panacea for women’s under representation, 
may appear to be its reflection. 

2.3.2 Competencies and skills evaluation 

Some authors highlighted how much the increasing needs in relational skills (among which 
ability for team work, ability to adapt to different environment and interlocutors), more than 
in engineering or technical skills could support the opening of ICT professions to women 
(Schnabel and Webster, 1999). The new importance taken by these skills has sometimes been 
seen as an opportunity to support women’s work within professions mainly considered as 
technical professions and thus masculine. 
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However many studies have underlined that skills and competencies traditionally considered 
as feminine (often relational skills) are in general undervalued compared to skills and 
competencies traditionally considered as masculine (often technical skills). 

In the case of call centres’ employees, Webster stresses the “invisibilisation” of women’s 
expertise and the fact that agents have very little opportunity to demonstrate their skills: « call 
centres’ employees at present do not receive any widely recognized, formal accreditation or 
recognition for their skills and training (...). The expertise involved in these jobs is as a result 
somewhat “invisible” to those outside of the call industry itself” (Belt V., Richardson R., 
Webster J., 2000). 

“One case study revealed that agents in specialized’ technical roles in the computer services 
call centres exercised the greatest range of skills: in theses jobs detailed product knowledge 
and technical skills were of prime importance. In addition (…), work in the computer services 
call centres was monitored and controlled to a lesser extent than elsewhere.  This was 
particularly the case in the most specialized ‘technical’ roles. However, these positions were 
overwhelmingly male-dominated. Women working in the computer services call centres 
tended to be concentrated in routine sales and customer service functions, where the potential 
for using a range of skills was more limited” (Belt V., Richardson R., Webster J., 2000). 

The increase of flexible forms of work (functional, horizontal and vertical flexibility) is likely 
to amplify in some case this “invisibility” of women’s work. Besides horizontal flexibility, 
“vertical flexibility which involves both junior workers taking on aspects of work previously 
undertaken by higher grade staff, often without monetary or other recompense, and higher 
grade staff incorporating work, previously done by more junior staff, into their work routine” 
(Flexcot, 2000). 

Trade unions may have a role to play in the visibilisation of these skills: 

“Trade unions could take the lead in developing new skill labels in order to properly valorise 
the competencies which women routinely use in the workplace, but which often go 
unrecognised”.  

“Labelling women’s skills facilitates accreditation and valorisation. This kind of exercise 
might be done through the collective bargaining process. If job evaluation schemes are 
involved, unions should press for the use of discrimination-free job evaluation schemes and 
should reject conventional schemes which reward managerial skills but overlook lower-grade 
skills commonly used in women’s jobs” (Servemploi, 2001). 

Many research works also highlighted that competences traditionally considered as 
“feminine” tend to be considered as well as “natural”, and thus are not remunerated as 
competences: “historically, technology has been defined as exclusively male activities in such 
a way that many tasks women have traditionally performed (…) are not defined as technical 
despite involving a high degree of manual dexterity and computation (…). Similarly, Game 
and Pringle point to distinctions such as heavy/light, dirty/clean, and technical/non technical 
that (they argue) are constructed to preserve a sexual division of labour (…). Thus, rather than 
arguing for women’s inclusion in work currently defined as skilled and technical, this 
perspective suggests feminists should be arguing for a total re-evaluation of work so that 
many of women’s traditional tasks are also recognized as skilled and technical and are given 
appropriate remuneration” ( APC, 1999). 
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Moreover, some works underlined that female workers may sometimes feel that their work is 
under valuated compared to their male colleagues. Indeed, according a survey carried out in 
the United States:  

“More than half of women in the study also said they perceived that the performance 
standards were more stringent for women than for men. These perceptions, whether accurate 
or not, influence their desire to stay and to invest in the ongoing development that is 
necessary in science-related fields” (Council of Economic Advisers, 2000; quoting Anne 
Preston, Occupational Exit of Men and Women from Science and Engineering Jobs: A 
Comprehensive Study, Working Paper, 1997, sample of college-educated men and women 
who graduated from a large state college from 1960-1991). 

3. Conclusions 

In conclusion, a few statements appear essential. First, considering the available literature, it 
appears that women’s under representation in ICT professions and more generally the gender 
gap have very various origins: time constraints, unequal sharing of housework and children 
and elderly care, constitution of the harmonisation of the family and professional life as 
mainly an individual and female problem, total availability model, male environment, low 
access to training, one way flexibility, under valuation of women’s competences and skills. 

Through these factors, some of them characterize more specifically ICT professions (for high 
qualifications: total availability model, masculine environment). Some others are more 
characteristic of call centres’ professions (for agents and supervisory: low ability to 
demonstrate her skills, negative image of the unit within the company). 

Moreover, most of these factors are not women unfriendly or gender-biased in themselves, 
but combining and cumulating with other they lead to the gender gap. For example, the time 
constraints, the multi-localised work characterising some ICT professions can contribute to 
turn away women from these professions insofar as they traditionally assume the major part 
of family care and domestic work.  

Furthermore, it must be underlined that women face very different situations as ICT 
professionals, depending on their situation (among others, factors as qualification, age, 
marital situation seem quite relevant) and on the type of occupation. Contradictions are likely 
to appear within the available literature and the various explanations of the gender gap, since 
women ICT professionals are generally considered as a whole. Thus, on this aspect it seems 
there is an important need in research works distinguishing clearly between the different type 
of occupations and workers’ situations.  

The gender gap has various roots and may also have various solutions. So far, it appears that 
only a few of them have been explored. In particular, it is striking to notice that very few have 
been wrote on self-employed ICT professionals. Currently, the proportion of women among 
this category does not differ significantly with the proportion of women ICT professionals 
that are employees (respectively 24,6% and 24,4%) (Vendramin, Valenduc, 2002). On one 
hand the risks of self-employment have been quite underlined (as dangers of isolation for 
example). On the other, self-employment confers a large autonomy to workers and may be a 
solution to the discriminations that women are likely to face when applying for a job. Thus, 
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in-depth studies exploring the situation of female self-employed in the ICT professions may 
be relevant.  

Only a few works focused until now on the low proportion of women and the scarce interest 
for gender issues within trade unions and professional organisations in the ICT sector (with 
notable exception as the Servemploi project and Eironline works), while this may constitute 
one of the factors likely to explain the gender gap.  

“In general, trade unions throughout Europe have a poor, though improving, record of serving 
the needs and requirements of their female members. The growth in female labour market 
participation (and the corresponding decline in the proportion of male trade union members) 
presents the unions with a sharpened challenge to adequately represent women workers. Some 
unions have responded to this challenge; others still have to do so. Looking at individual 
workplaces and women in the SERVEMPLOI project, it was clear that, although there is an 
acknowledged problem for trade union attempting to organise in these type of workplaces, 
they remain too remote from the everyday lives of working women, and therefore not 
sufficiently prominent in women’s minds as their representatives in the workplace.”  

“Where possible, trade unions should intervene in the design of women’s jobs. Unions are in 
principle well placed to understand the details of the work done by women in junior positions 
and to argue for the establishment of varied tasks and job control. It is vital that union 
negotiators are only familiar with individual workplace arrangements, and that they draw 
individual members into the negotiation process so that the ‘shop-floor’ view is represented 
and women’s disenfranchisement is not perpetuated. Unions are also well-placed to 
discriminate between arrangements which will lead to Good Work, and those, like functional 
flexibility arrangements, which do not substantially improve the nature of work for women” 
(Servemploi, 2001). 

The sensibilisation of unions’ representatives to gender issues appear as a key element: 

“Unions should ensure that local officials are trained in equal opportunities issues. As 
collective bargaining becomes progressively decentralised, there is an urgent need to local 
trade union officials to be well versed in equal opportunities issues so that they are able to 
defend their female members’ interests at local as well as at sectoral and national levels” 
(Servemploi, 2001). 

Moreover, it appears there is a lack of professional organisations, unions or networks aiming 
to represent and defend female ICT professionals in the European Union, either at European 
level, either at national level. On this aspect, the American situation contrasts with the 
European one.  

Furthermore, when women ICT professionals are active as members of an organisation they 
seldom appear in the public sphere as representatives of these structures. This was called by 
Gurer and Camp the “invisibility syndrome”:  

“Even though many women hold respectable positions and produce outstanding results they 
are often overlooked when invitations to computer related functions and nominations for 
computer related awards are made (Pearl et al., 1990). Often what happens is a small group is 
in charge of nominating candidates for positions and this small group is all males. 
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Understandably they tend to think of their friends and colleagues who are also male” (Gurer 
et Camp, 1998). 

ICT sector unions have sometimes been described as weak organisations. However, during 
the last years, some tentative to establish collective agreements appeared while many 
companies were so far reluctant to collective bargaining (EIROnline, 2001). Thus, this may 
constitute a key moment for women’s entrance in unions.  
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 Conclusions: 
Towards an integrated model  

of explicative variables 

As a conclusion to the description and analysis of the various explicative variables of the 
gender gap in ICT professions, a schematic model of interaction between these variables is 
proposed here (∗). This model must be tested, improved and validated through the empirical 
tasks of the project: biographical interviews, case studies in enterprises, inventory of good 
practices. The current presentation has to be considered as provisional. It must be understood 
as a turning point between theoretical analysis and field study. 

Explicative variables are grouped into five clusters: 

– Societies and cultures.  Social, cultural and institutional arrangements (gender division of 
labour, welfare regimes, gender equality environment, childcare provision etc.) are the key 
elements of an overall background in which other spheres are interacting. 

– Family and domestic sphere. Family structures and women’s roles vary across countries 
and welfare regimes, but overall women continue to take primary responsibility for 
domestic labour, including childcare and other caring functions. 

– Educational sphere. Girls and women are under-represented on IT courses in school & 
beyond. In the past, girls were discouraged from & reticent about participating in S&T 
subjects.  Boys were encouraged to dominate classes & use of computers. Boys develop 
exploratory interest in computing (games); girls have utilitarian approach. 

– Labour market sphere. Women more likely to be in ‘non-standard’ employment: part-time 
work, freelancing, teleworking from home. Benefits include increased ability to balance 
paid work with domestic responsibilities. Disadvantages include loss of training, learning, 
development & career opportunities. Labour market regulation affects extent and terms of 
non-standard employment. 

– Organisational sphere – organisation structures and practices of ICT work. Working 
conditions and working time not family friendly, therefore IT employment rejected or 
prematurely quitted. Few role models exist for women in senior IT positions. Gender 
regimes in organisations signal ‘women’s jobs’ and ‘men’s jobs’.  Women over-
represented in low- paid areas of IT. Women’s skills undervalued when utilised in IT 
projects. 

The next figure gives a graphic representation of the interaction between these spheres, while 
tables 1 to 5 present a more detailed list of explicative factors and variables in each sphere. 

                                                 

(∗) This part of the report also exists as a stand-alone synthesis document (Deliverable 3), which has to be 
tested in the case studies and interviews, and to be used as a framework for analysis of empirical data. It 
was prepared by Juliet Webster (RCWE), and discussed and improved in a partners meeting. 
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SOCIETIES AND CULTURES 

Family structures and breadwinner models 
Welfare/gender regimes 

Childcare provision 

FAMILY SPHERE 
Structure: 

Family structures and women’s roles 
vary across countries and welfare 

regimes, but overall women continue to 
take primary responsibility for domestic 

labour, including childcare and other 
caring functions. 

Culture: 
Socialisation of girls discourages 

interest in scientific and technical issues.

LABOUR MARKET 
Structure: 

Women more likely to be in ‘non-standard’ 
employment : part-time work, freelancing, 
teleworking from home. Benefits include 

increased ability to balance paid work with 
domestic responsibilities. Disadvantages 

include loss of training, learning, 
development & career opportunities. Labour 
market regulation affects extent and terms of 

non-standard employment. 
Culture: 

Women’s skills undervalued in general. 

EDUCATION 
Structure: 

Girls and women are under-represented on  
ICT courses in school & beyond. 

Culture: 
In the past, girls were discouraged from and 

reticent about participating in S&T subjects.  Boys 
were encouraged to dominate the use of 

computers. 
Boys are channelled into exploratory interest in 

computing (games), girls into utilitarian 
approaches (including communication). 

ICT ORGANISATIONS 
Structure: 

Working conditions and working time not 
family friendly, therefore IT employment 

rejected or prematurely quitted. 
Few role models exist for women in senior 

ICT positions.  
Gender regimes in organisations signal 

“women’s jobs” and “men’s jobs”. Women 
over-represented in low-paid areas of ICT.

Culture: 
Women’s skills undervalued when utilised 

in ICT projects. “Laddish” groups and 
networks exclude and deter women. 
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Table 1 
Social and Institutional Arrangements, Cultural Background 

Gender division of labour and cultures in 
different countries have consequences 
for the terms on which women 
participate in the labour market. 

These shape the acceptable spheres of work of women and men 
and their accorded value, power relations and dependencies 
between men and women, the cultural construction of marriage 
and motherhood and unpaid domestic labour, the acceptability of 
women in paid work, the construction of welfare regimes. 

Welfare regimes also affect the extent 
and terms of women’s labour market 
participation. 

Welfare regimes shape the level and affordability of childcare and 
social protection, which are important for women’s labour market 
participation in general. 

The structure, functions and institutions 
of education and training systems affect 
both women’s participation in the labour 
market and their general access to 
scientific and technical knowledge. 

The constitution and institutional arrangements in education 
systems – for example, single sex schools, the organisation of 
science and technology education, the nature of vocational 
training systems – are important for women’s ability to access 
ICT skills and knowledge (See also below). 

Labour markets and labour market 
regulation affect the types of jobs women 
and men do and the terms on which they 
do them. 

Labour markets vary across many dimensions (national, regional, 
firm-based) and affect the availability of particular jobs, the 
availability of working arrangements such as part-time work. The 
terms and conditions of employment (modified by labour market 
regulation) affect the viability of labour market participation for 
women (and others with constraints on their participation). (See 
also below.) 

The gender equality environment varies 
across countries and shapes the context 
within which companies employ women. 

National legislative approaches to gender equality and equal 
opportunities (for example, legislation on equal pay, sex 
discrimination, sexual harassment) shape the behaviour of 
institutions and firms and the sanctions which are used by the 
state to modify that behaviour. They also affect the space open to 
women to occupy ‘non-traditional’ roles and to progressing 
through organisations and careers. 

Technological cultures affect 
understandings of ICT work, who does it 
and what status it is accorded. 

 

Different European countries have different orientations to 
scientific, engineering and technological work. In some 
environments, there is considerable ignorance and/or 
misunderstanding about what is involved in ICT work. Gender 
cultures of technological work also vary: in some countries (e.g. 
the former socialist countries), it is considered normal for women 
to become engineers or computer scientists. 

Interest in ICT and attitudes towards ICT 
may take different aspects for men and 
women, or different forms of expression. 

Women try to integrate technologies in their specific fields of 
interest, to use them as tools considering the contributions 
computers can make to these fields. 

It is not only technical or other special interests that are 
motivating women in their work, but for them an understanding 
of the wider context in which computers are used is important. 

Women are often critical of men’s strong identification with and 
immersion in computers. Their view can be characterised by the 
notion of ambivalence – a combination of pleasure with and pride 
in computing with distance from men defining their life around it. 

 



150  WWW-ICT – State of the art 

 

Table 2 
Family and Domestic Sphere 

Family structures and domestic division 
of labour 

Women continue to take primary responsibility for unpaid 
domestic labour, childcare and other forms of care. This limits 
their labour market and occupational choices, but is particularly 
hard to reconcile with the working rhythms of ICT work. 

Socialisation Socialisation of girls discourages interest in science and technical 
issues from young age (for example, through toys, films, books, 
songs, which emphasise and reinforce ‘feminine’ and ‘masculine’ 
roles & behaviour). This results in rare opportunities for them to 
gather experiences with computers and as a consequence leads to 
disadvantages when they try to enter educational programmes. 

However, there is no behaviour or meaning that is universally 
associated with masculinity or femininity.  There are as many 
different women’s standpoints and experiences as there are 
individual women.  Women have a range of socio-cultural 
influences on them and respond in a range of individual ways. 

Role models Role models of using computers use to be masculine – fathers and 
boys.  

Nevertheless, mothers’ competence in handling computers and 
other technical devices at home seems to have a positive influence 
on their daughters. Male family members can also play an 
important role in introducing their daughters to technical activities 
from a young age. Moreover, Internet is becoming a new medium 
and a meeting place for girls. 

Home computing The uses to which computers are put in the home may not be 
those which appeal to girls. Computer games may be alienating to 
girls because of their content and gender role assumptions. The 
physical location of the computer in the home may also be 
important for girls’ sense of ‘ownership’ and access. 

However, mothers are increasingly using computers at work and 
at home, and it encourages girls to do it too. 
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Table 3 
Educational Sphere 

Within the school system: 

Behaviour of teachers 
 
 
 
 
 

Orientation of boys and girls to 
computing 
 
 

Changing orientation of girls pre- and 
post-adolescence 

Negative image of computing 
 

Lack of career orientation 
 

Absence of positive role models 

 

Teachers treat boys and girls differently. Boys dominate teacher 
attention, classes & use of computers. Teachers reinforce the view 
of technical subjects as suitable for boys rather than girls. 
However, supportive teachers are very important in building 
strength and self-confidence in women, which in turn help them to 
enter computing work. 

Boys develop exploratory interest in computing (games); girls 
have utilitarian approach (use computers for tasks). However, 
girls may also enjoy computers and good career advisors can 
influence their orientation towards ICT curricula. 

Girls lose interest in S&T subjects in early adolescence despite 
outperforming boys at pre-adolescence. 

Image of computing as ‘nerdy’ and of computer scientists as 
solitary and asocial. The dominance of boys reinforces this image. 

Among girls, lack of career orientation to & understanding of 
career possibilities in ICT sector. 

In general, lack of positive role models for girls. 

At post-school and university level: 

The nature of vocational education and 
training affects women’s access to 
technical skills in general 
 
 
 

Women are under-represented on ICT 
courses in colleges and universities. 
 
 
 
 
 

Women are socially marginalised by 
their male counterparts. 

Sexual harassment  
 

Among those who enter ICT courses, 
there are high drop-out rates 

 

Women may be channelled into particular types of vocational 
education and training rather than others, and particularly away 
from technical areas. They are more channelled into tertiary and 
services curricula. However, women professors are very 
influential role models for women studying ICT subjects at 
university. 

Women are under-represented on ICT courses, which both creates 
a scarcity of role models for other women and makes for male 
dominance of courses, which further alienates potential women 
students. Nevertheless, women who undertake ICT studies and 
later ICT work are particularly powerful people: they describe 
themselves as strong, driven, ambitious, mathematical, logical and 
competitive. 

Women are often singled out, ignored, not taken seriously or 
patronised, particularly where they are in a very clear minority. 

In some work environments (no only ICT, of course), sexual 
harassment is treated as “normal”. 

There are high drop-out rates among women, who experience ICT 
course environments as hostile to them, and can make them loose 
interest and self-confidence. But those who choose ICT courses 
usually succeed as well, and often better, than male students. 

Some studies found that Asian women studying abroad (e.g. in the 
USA) are more likely to persist than their American colleagues 
having a different motivation (namely choosing ICT courses for 
economical reasons rather not out of interest in computers). 
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Table 4 
Labour Market Sphere 

Women are discouraged or prevented 
from entering ICT jobs because:  

ICT working conditions are antithetical 
to family and domestic life 
 
 
 

“Women’s skills” are undervalued in the 
labour market. 
 
 
 

 
 
 
 

They have poor awareness of the career 
possibilities in ICT. 

 
 

Women often take “non-standard” employment – part-time work, 
freelancing, teleworking from home – in order to balance home 
and work responsibilities. But non-standard employment is not 
usual in science, engineering and technology jobs at professional 
levels. 

“Women’s skills” are undervalued in the labour market, underpaid 
and under-rewarded. Although communications skills are 
increasingly valued in discourse, they are not financially 
rewarded, nor do they form the basis for promotion. However, 
there is an increasing demand for such “women’s skills”. 

Moreover, some studies show that in dynamic networks of the 
kind that are formed mainly by small companies in turbulent and 
complex environments women’s contributions tend to be 
perceived as resources. 

Career possibilities in ICT do not have high profile, due to 
newness of ICT. 

Women are prevented from or unlikely 
to reach senior levels in ICT work 
because: 

They are clustered in non-professional 
areas and in junior grades 
 

They often work in insecure jobs with 
poor prospects 
 
 

They are more responsible for avoiding 
the problems associated with long 
working hours and the invasion of work 
into family life 

They drop out of senior positions 

 
 
 

Where women do enter ICT work, they are over-represented in 
non-professional occupations such as data entry and clerical areas, 
from which there are no occupational routes to professional jobs. 

They are over-represented in casualised and precarious jobs, in 
outsourced activities and generally in areas where labour market 
progression is poor or non-existent, and training and employee 
development may be poor. 

Senior jobs in ICT are not generally family-friendly in terms of 
working hours and other conditions, and women are often forced 
to opt out of promotion into such jobs. 
 

As in other sectors, women in senior positions often drop out of 
the labour market altogether when they experience the difficulties 
of reconciling long hours of work with the needs of their 
dependants. 
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Table 5 
Organisational Structures and Practices in ICT Work 

The conditions of work are incompatible 
with domestic responsibilities. 

ICT jobs tend to be incompatible with domestic demands – they 
are typically full-time, with long hours, and locationally flexible 
(sometimes work is done at client’s premises). 

However, ICT company practices are not systematically worse 
than those in many other organisations. 

Organisational cultures in the ICT sector 
are hostile to women. 

There is a “masculine culture” of computing work consisting of 
language, images, working methods and working relationships, 
which women are both excluded from and find off-putting. 

ICT companies incorporate informal networks of men who have 
out-of-hours gatherings, which tend to exclude women. 

Stereotypes remain prevalent and hinder women in their careers. 
They include: women being less capable than men; not aggressive 
enough to rise to the top; too emotional and intimidated by 
stressful environments; putting their personal lives before their 
work; being less serious about their careers than male colleagues. 

Labour processes in professional ICT 
work do not maximise women’s skills or 
opportunities for “making their mark”. 

 

Much ICT work is done in project teams. Women’s teamworking 
(communicational, relational, interpersonal) skills generally 
financially unrewarded in organisations, and carry no status 
(despite being rhetorically valued). 

Women are sometimes assigned to less technical, low status 
functions (such as helpdesk management) in teams, regardless of 
their technical expertise. 

Women show a tendency towards working more consistently, and 
stamping out difficulties before they become real problems. 

Formal organisational policies and 
practices have a major impact on 
women’s recruitment, progression and 
retention in professional ICT work. 

Equality policies and practices (interviewing, recruitment, 
performance & promotion criteria, harassment, and discrimination 
policies) are part of wider organisational approaches to the 
inclusion and promotion of women employees.  

Flexible working arrangements are more conducive to female 
employment and progression. 

Organisational role models of women in senior positions are 
infrequent. 

There is considerable persistent male prejudice against employing 
and promoting women in science, engineering and technology. 
Among male colleagues and peers, there is persistent ambivalence 
and fear about the advancement of women. 

Companies lack experience developing women with potential 

Management lacks experience in working with women. 
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