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Ms. Maj Britt Theorin

European Parliament, Sweden

There has always been a misconception that women do not invent things.  It has become clear, however, that women’s discoveries have been overlooked.  Ada Lovelace, Hildegard, and Charlotte Gable are examples of women who were “firsts”.  Women’s innovations may not be regarded as “science” because of their practical, life-giving nature.  On the other hand, men’s inventions have a more commercial bent to them, which allows them to be more easily identifiable.

The European Parliament is trying to engender policies to encourage women to enter into the science and engineering fields.  The following areas are emphasized.  

· Women’s roles in science and engineering must be recognized.  They contribute to the advancement of the field.  It is necessary to highlight the significance of their research in history books. 

· The profession must be accessible to both males and females.  Women have been employed on a less secure footing than men have.  The European Parliament is investigating the disparity between recruitment and retention of men and women.

· Encouraging research by, for, and from women.  The Industrial Revolution had less of an impact on women.  While men saw their incomes rising, women lost jobs in mills and in agriculture.  This system of gender-based exclusion still continues.  

Science and technology are not gender-neutral fields.  The European Parliament will try to mobilize existing networks of women scientists and bring more women into policy-making and grant-funding opportunities.

Dr.-Ing. Kurt A. Detzer
VDI Federal State Speaker

Women are still woefully underrepresented in the field of science, engineering and technology.  In view of a whole series of world problems, humanity can no longer afford to neglect the potential of women in shaping future technologies. Professional associations all over the world promote special programmes to encourage girls into science and engineering. Gender studies reveal women’s interests, attitudes, expectations, models and perceptions.

In Germany values for technological action have been elaborated in mixed gender rather than “women only” groups. Technology assessment requires the engagement of representatives of many scientific disciplines and social groups. VDI Guideline 3780 defines concepts and principles therto. In addition a permanent dialogue on science, technology and society has to be managed. Findings from technological historiography should be integrated in the dialogue.

Ms. Helga Ebeling

Head of Gender Mainstreaming, German Federal Ministry for Education and Research

Worldwide, women are becoming an increasing percentage of the academically trained – over 50% in many nations.  This proportion, however, is not represented when looking at enrollment in most engineering courses.  Engineering remains a male-dominated profession.  The German government has come up with new approaches to encourage women to study science and engineering.  There has been a change of mindset, an increase in the budget, a focus on targets, and a development of strategies to promote this issue.  The new plan has four cornerstones:

· Expansion of interest of women in science and engineering

· Promote the information technology course of study

· Promote internet use

· Increase women in policy positions

The Ministry launched a major public relations campaign of movie trailers, commercials, and brochures to reach out to young women.  It held meetings in schools and developed a new web site to encourage a change of attitude about women entering science and engineering.  Other programs including the International Women’s University have also been launched with considerable impact.  

Dipl.-Ing Maren Heinzerling

Adtranz, Berlin

As for every area in life we recommend: Let women participate in general. Women make up 50% of our population. They know the problems of the weaker members of our society and their diverse needs; their different perceptions are not covered by the experience of working men between 30 and 60 years old.

Dr. Shirley Malcom

Director, Education & Human Resources, AAAS
See attached transcript

Dr. Hedwig Rudolph

Science Center, Berlin

Most industrialized countries are recently experiencing deficits of high standard engineers and computer scientists. The import of skills is the privileged coping strategy. It is argued here that a stronger integration of women in engineering promises net benefits for the public, firms and women themselves. Thus the variety of perspectives and experiences in society would be more fully reflected in technological developments. Taking the example of Germany, the paper points to factors that have contributed to the persistence of the token situation of women engineers. The profound changes of national and supranational production regimes (indicated by institutional re-regulations, extremely efficient I & C technology and transnational cooperation networks) are discussed in view of the chances for more inclusive futures. 

Panel Session 1: Corporate Best Practices

Ms. Traudel Klitzke 

Women´s Representative, Volkswagen

No abstract available

Dr. Jill Shapiro Sideman

Vice President, CH2MHILL

Upon joining CH2M HILL, Dr. Sideman became the first female division manager in the company and a role model for other young women employees. In the early 1990’s, she was appointed to the Workforce 2000 Committee of the Board, and she has continued as a Committee member throughout its evolution to the Workforce and Diversity Committee in the late 1990’s. This committee’s mission is to promote the recruitment, retention, and advancement of women and minorities throughout the firm’s workforce.  This presentation will highlight CH2MHILL’s programs to encourage diversity in the workplace.

Dr.-Ing. Mechthild Hesselt 

Ford Motor Company

Diversity is defined by all differences that contribute to the individuality of human beings. This quality is highly valued at Ford Motor Company as a means of providing a competitive business advantage in the face of worldwide competition. A global Ford Diversity Network and numerous specific recruitment activities have been started to attract, retain, and develop a diverse workforce, which is highly representative of the company’s multi-cultural environment and markets. The example of hiring women engineers is used here to present programs targeting female engineering graduates as well as female students at universities and secondary schools.

Panel Session 2: Government Best Practices

Dr. Gunilla Jacobsson

Project Manager, National Agency for Higher Education, Sweden

There is widespread agreement in Sweden that the country needs more people with a higher education in general and in science and technology in particular. The comprehensive school and the upper secondary school have recently been reformed and our university and university college system has been expanded substantially.

What is probably just as important as the number of university graduates in science and technology is the aspects of quality and democracy. When the experience of both women and men is put to use in formulating and solving problems, the final result will be better and more useful to the entire population than if the experience of just one of the sexes is used.


The present situation in the Swedish educational system is a matter of public and political concern. Higher education in science and technology has expanded during the last years. The number of students has increased but now the universities fear recruitment problems, simply because there are not enough students attending the natural science programme in the upper secondary school.

The proportion of women starting university programs in science and technology are 27% for the master of science in engineering programs (21 % 1994/95) and 27% for the bachelor of science in engineering programs (17% 1994/95).

Certain measures to change this situation have been taken at the Swedish national level. 

Some projects could be described more in detail, for example:


· a new structure of the programmes in upper secondary school from year 2000
the Science and Technology project (SciTech project) run by the National Agencies of Education and Higher Education targeting all levels of school.

· a preparatory programme for students to obtain the qualifications required for science and technology education at university level in the form of a college year of science and technology

· financial support for rethinking pedagogy to increase the interest of women in science and technology programmes at upper secondary school and university level

· a national development project for restructuring the master of science in engineering and bachelor of science in engineering programmes

· a special working group for equity in higher education and research

· the Swedish Secretariat for Gender Research

Ms. Patrice M. Bubar 

Director of the Rocky Flats Office, United States Department of Energy

Women have made great strides in the fields of science, technology, and engineering—particularly in the US Department of Energy.  This environment of advancement that the US Government has engendered is reflected in the Department’s diverse workforce and in its efforts to promote qualified women to senior management positions.

Since Secretary of Energy Bill Richardson’s appointment in 1998, two-thirds of the political appointees hired or promoted have been women or minorities; in all, 45 percent have been women.  Five of the eight career field managers named during Secretary Richardson’s tenure are women.  In addition to the solid record built by the US Department of Energy in appointing and promoting women through Workforce 21 and other initiatives, it has also worked to ensure that women continue to make achievements in science and technology by promoting programs, such as the Women’s Executive Leadership Program which is designed to provide management training for highly qualified and promising women employees.

In short, the US Department of Energy reflects and reinforces the commitment of the US Government to improve the standing of women in science, technology, and engineering into the next millennium.

Dr. Judi Wakhungu
Director and Professor, Pennsylvania State University 

Past Director, African Technology Policy Studies Network

The lowest participation of women in the sciences and engineering in the world occurs in Africa. Most scientific and technical communication is conveyed via the printed word, but 83% of African women are illiterate. This affects seriously their ability to participate in scientific and technical fields.  Girls who choose to study sciences and mathematics tend to specialize in the biological and medical sciences rather than the physical sciences and engineering.  There are serious obstacles to girls and women receiving science and engineering education and to pursuing careers in these fields. These obstacles, which exceed those faced by men and boys, prevent women from fully contributing to advances in the science and engineering, especially advances which could better meet women’s basic needs. 

Panel Session 3: University Best Practices

Prof.Dr-Ing. Moniko Greif

Fachhochschule, Wiesbaden
For future design processes, economic success, social development and innovation, the competencies and skills of all are required. Especially in the field of technological and scientific careers, where there is a high level of demand for labour, not least in the interest of increasing competitiveness, the potential of women has been only partially tapped. At the same time, technical specialists and managers now require different skills, and competencies are increasingly in demand which are more commonly attributed to women on account of the socialisation process they have undergone. 

It is a task and a challenge for universities to support women in taking the initiative in using their competencies and skills and implementing measures to bring about equal opportunities for the careers development of men and women. In order to fulfil this task by making engineering courses more attractive to women, the Expert Commission sees a specific need for action to be taken in various areas. On the basis of an analysis of model projects and research carried out in the last few years the commission has worked out a handbook with recommendations. It is available on the Internet in pdf files in a German and an English version.To access, see http:// www.wss.nrw.de  under:"Publikationen", "Joint Commission"
Ms. Barbara Schwarze

Fachhochschule Bielefeld 

The various measures that have been initiated at universities to increase the share of young women in technical courses of studies are only beginning to be seen. The number of universities offering information days and summer courses in the natural sciences and engineering for high school girls has increased considerably. Ad campaigns describing the new demands and qualifications for engineers in the future are being positively received more and more often among high school girls. Consequently, it is possible to gain new groups of female students to studies in technical fields, applicants who would not have taken up a technical course of studies without these measures.

The decision to offer women's courses of studies in engineering makes it possible to quickly increase the number of women in these courses of studies, which also offer good pro​fessional opportunities with the "classical" de​grees in theses courses of studies. Observing the course of one's studies, however, shows just as clearly that quotas are only able to be maintained permanently if elements are integrated into the technical studies that equally meet young women's and young men's interests. That includes, for instance, the female role models needed among the professorial staff in the technical courses of studies.

The evaluation outcomes supply concrete evidence of necessary conditions for studying, and the necessary study environment that it is important to collect and evaluate at the national level. To the same extent, it is important to bring the study reform into close connection with the professional prospects for women in technical companies. The materials of the Institute for Job Market and Career Research (6) show the acute need for action aimed at markedly improving the professional chances of women engineers. 

Dr. Monique Frize

NSERC/Nortel Joint Chair for Women in Science and Engineering, University of Ottawa and Carleton University

This presentation will discuss the establishment of this position in Canada to promoting the recruitment and retention of women into the engineering fields.  The NSERC/Nortel Joint Chair for Women in Science and Engineering in Ontario was established at the University of Ottawa and Carleton University in July 1997. 

The Chair was established to encourage and increase participation of women in science and engineering education programs and in the workplace. The Chair performs research and teaching in her field and also acts as a role model and contact person for women in the science and engineering fields. The Chairholder endeavors to: 

· participate in public forums for scientists, engineers, employers, educators, researchers and others; 

· coordinate a program offering visits to elementary, junior high and high schools where young women studying in these disciplines talk about their career and demonstrate some “fun” aspects of their particular field; 

· meet with guidance counselors, teachers and parents to stress the importance of science and mathematics education for girls and young women; 

· meet with employers of engineers, industry and governments to suggest ways in which the climate for women scientists and engineers can be improved and to discuss the benefits of diversity; 

· work to improve the retention rate of women enrolled in Science and Engineering Faculties and in the workplace; 

· discuss with university administrators and faculty members factors affecting the learning environment, curriculum and teaching styles that facilitate the integration of women in these fields and valuing women's contributions; 

· consult with engineering and scientific associations/societies on strategies to increase the integration of women in activities and in the governance of these associations; 

· participate in broadcast and print media interviews; 

· perform scholarly work such as teaching and research. 

Dr. Jane Grimson
Associate Professor, Trinity College, Ireland 

Women constitute less than 10% of the engineering workforce in Ireland and 17% of the undergraduate engineering cohort. At this slow rate of progress it will be many years before women constitute even one quarter of the profession. Compared to other professions such as law and medicine, engineering is lagging a long way behind.

Engineering lies at the interface between science, on the one hand, and society on the other. It is concerned with the systematic application of scientific and mathematical principles towards practical ends for the benefit of people. The focus in the past has been firmly on the interface with science as evidenced by the engineering science approach to engineering education. Today, however, engineers are required to concentrate increasingly on the interface with society. Just as the laws of the physical sciences must be understood so now must the context and laws of the so-called “softer” sciences such as psychology, cognitive science and social science be understood. The focus therefore is shifting from the technology to the people who use the technology. Thus, the nature of the engineering profession is changing and there is a need for a more people-centered, team-based, multi-skilled and diverse workforce.  If these wider issues fail to be addressed, engineers will become increasingly marginalized. Men and women bring different perspectives to engineering design and problem solving. This new climate of engineering practice, together with evidence of a threatening labor shortage, means that there has never been a better opportunity to encourage more young women to enter the profession. It could be argued that it’s now or never.

Dr. Alice Agogino

Professor & Faculty Assistant to Executive Vice Chancellor and Provost, University of California-Berkeley

No abstract available

Panel Session 4: Professional Associations & Best Practices

Mme Gakou Salamata Fofana

President, Association of Female Engineers in Mali (AFIMA)

This presentation will provide an overview of the constraints, difficulties and perspectives of women in the engineering profession in Mali.  Women and girls face a broad range of socio-cultural, socio-economic, and professional barriers to their participation in science and engineering.  The introduction will deal with the field of inquiry of the employment of engineers and of the role of women engineers in the development of the country.  It will then discuss the access to education for  and performance of girls in the scientific fields and call attention to the difficulties and proposed solutions in reforming the Malian educational system.

It will then provide an overview of how women have begun to get involved in the engineering profession and which specialized fields they have been able to break through in.  The presentation will discuss the activities of AFIMA in supporting and encouraging female students and professionals to continue their particpation in the fields.  In the final section new perspectives and proposed strategies will be detailed as well as current activities.

Dipl.-Ing. Jutta Saatweber

No abstract available

Dr. Petra Hildebrandt

Women are under-represented in engineering and science. The German Association of Women Engineers is one of the organizations whose objective is to increase the number of women in engineering. To accomplish that task a lot of different activities are necessary. A small organization has to search for best practices in order to reach its objectives. Working together with research institutions and conducting surveys are ways to find the best practices.

Mrs. Ola Sulyman

President, Association of Professional Women Engineers of Nigeria, Nigeria
There is no doubt the whole world is becoming conscious of the need for women to be given equal opportunities and access to science and engineering. While some countries have taken bold steps and initiatives (by government or non-governmental organizations) to improve the participation of women in science and engineering, others particularly the developing countries have not progressed much.

Discussion on this very vital issue of low participation of women in science and engineering –based careers has no limit. However, it is pertinent to mention that some factors affecting the women’s participation are found to be common all over the world. In Nigeria, while the issues of culture and tradition as well as gender stereotyping are strong barriers as they are in some other countries, poor attention to science and engineering education and development is the major problem especially so because of the Nigerian economic crisis. Deliberate efforts have to be made towards utilizing the trained female power in science and engineering. It is sad that industries such as electronics, computer, space science etc that have provided opportunity for female development and participation in science and engineering in the developed countries are yet to take off in Nigeria.

The indirect cost of women alienation from technology could be heavy in terms of unutilized and untapped human resources for meaningful development. The world cannot afford to ignore the under-utilization of 50% of its population, which women constitute. 

Ms. Birgit Zich

The German Association of University Women (DAB) is an association of female university graduates of all fields: Science, business, administration, politics and the media; the association is not connected with any political party or special denomination. Female students are welcome.

Goals and Tasks

The DAB supports true equality of men and women in politics, the job force and society; adequate consideration of women in leadership positions, especially in: 

· universities

· public sector

· business

· media

· promotion of the young generation of women academics

· motivation of students and women for professions in technology and engineering

· promotion of research by women and gender studies

· promotion of working conditions which include the compatibility of work and family for women and men

· independent retirement support for women

· international co-operation

Dr. Julia Kuark

Goals and Activities of the SVIN

The SVIN aims to make engineering careers for women more attractive by improving their working conditions, enhancing the reputation of women engineers and by demonstrating their contribution in an holistic approach toward engineering. Another important focus of the association is to overcome common misconceptions an to motivate young women to choose technical careers. These goals are realized through:

· Providing a discussion forum for the exchange of information, experience and opinions among women engineers.

· Networking with similar associations by collaborating on events and projects

· Promoting young women to become engineers trough various events

· Lobbying for the interests of women engineers in public and on political issues

· Regional groups and taskforces working on various issues in the German, the French and the Italian speaking parts of Switzerland.

Panel Session 5: Mentoring Best Practices

Ms. Chris Schuth

To lend a helping hand to younger ones seems to an in be innate behaviour which requires no special mention. However when helping and guidance are performed as mentoring a more refined approach is needed. »Best Practise in Mentoring« provides evidence how to attract school-aged girls to Engineering and Science and how to promote women on the job.

The intent of the International Forum is to increase the public awareness of the role of women in Engineering and Science. The present discussion about the lack of engineers in Germany would imply engineers have to be men – forgetting the armada of women with a high level of skill and potential. Women are not encouraged by the predominantly male environments of university and business worlds. Strangely enough when discussing foreign IT-experts the media presents mostly Asian women on the job. It might be interesting to trace the impact of these pictures on young women in Western countries. Ex oriente lux: Will the female Indian scientist act as a new role model in our society?

Nevertheless we cannot wait for the outcome but have to get started developing our own resources by active mentoring. Mentoring is the highly respected practise in education and business. The fashionable term in his present meaning, »to lend a helping hand to younger ones«, dates back some 300 years. The French philosopher Fénelon [fen 1], then adviser for Louis XIV and responsible for the tutelage of the royal grandchildren, alludes in is novel »The adventures of Telemachus« Mentor’s principles of education by personal guidance in Homer’s epic poem »The Odysey«.

When we use words like »mentor« or »mentoring«we refer to the ancient male/male role model which might be not suitable in a female context. At least in German, we can choose the grammatical gender »Mentorin«. I personally translate mentor into »mentora«, when I want do be explicit about the gender of the mentoring person. However for the person who is the object of mentoring the term »mentee« has a female sound for German ears. I don’t know whether a »mentee« would have female connotations for the American/English speakers.

When the mentor and mentee are the same sex mentoring works at its best. In addition to the professional arena their mutual life and style can be appreciated with more understanding and empathy. However in business there is a lack of mentoras – especially we miss younger women with a family. It is a chicken and egg story when we say we cannot promote women because we have none for the mentoring job. Therefore we have to do with men as mentors. Their advantage is that they belong to a widespread »old boys’ network«; they know the rules of the game in the business world. If it works well, men can transmit the joy and opportunities in the various fields in science and engineering. 

On the other hand an uncompromising devotion to the job might not be the answer for a young woman who wants both a family and a career.

Ms. Mona-Lisa Dahms
Associate Professor, Department of Communication Technology, Aalborg University, Denmark

The low rates of female participation in engineering whether in education or in the labour market has been a persistent phenomenon in most Western and Northern countries for a number of years, not least in Denmark. And not only are there fewer female engineering students but the drop-out rates for female students are higher than for male students. 

In order to counteract this tendency, i.e. to increase retention rates, two mentoring projects have been established, one at the Faculty of Engineering and Science, Aalborg University and one at the Technical University of Denmark.  This presentation will discuss the mentoring projects and their preliminary results. 

Also described will be some of the new programs which have been established at Danish engineering educational institutions, with the more or less specific aim of attracting female students to the engineering studies.  The success of these programmes, both in a short term and in a long-term perspective will be discussed.

Dr. Sylvia Neuhäuser-Metternich

The Ada-Lovelace-Project is organized as a mentoring program, drawing as well on the school-to-work movement, to help girls and women surmount the barriers to full participation in science, engineering and maths careers. It aims at inspiring girls, aged 9 to 16 or older, to consider career choices in fields where women are currently underrepresented.

The Ada-Lovelace-Project was established in 1997 at the Psychological Institute of the University in Koblenz (in Rheinland-Pfalz, this is one of the 16 Federal States of Germany) and is financially supported by the Ministry of Culture, the Ministry of Science and the Ministry of work of Rheinland-Pfalz, as well as by the European Commission (since 1999) and sponsored by several organisations and the industry. The aim of the project is to motivate young women to choose a career in science, engineering or mathematics.

Ms. Petra-Johanna Regner
No abstract available

Panel Session 6: International Best Practices

Prof. Dr.-Ing. B. Wieneke-Toutaoui

Professor for Industrial Engineering ,Department of Mechanical Engineering, University of Applied Sciences Berlin 
The ratio of women engineering students in Germany is around 19 % (winter term 1998/99). This ratio differs strongly among the different engineering majors:

· electrical engineering: 8 %, 

· mechanical engineering: 9 %, 

· civil engineering: 25 %, 

· architecture: 48 %. 

In the top 13 of favorite majors there is only one engineering study for women (architecture respectively civil engineering with 5,4 %), whereas four engineering studies for men (23 %).

Many studies have been conducted in Germany since the early 80s to find out the reasons for this gender specific behavior in selecting majors. The most widely accepted explanation today is the very traditional and still male oriented structure of engineering studies in Germany which does not allow individual and interdisciplinary approaches. During the last years many projects have developed within the university system to make engineering studies more attractive, both for women and men. Keywords for these changes: interdisciplinary studies, social competencies, systems approach, cross-cultural knowledge, environmental aspects, and political aspects.

Another explanation may be the high respect for engineers in Germany. Industry and technology are often criticized, but a nation’s wealth is dependent on them. There are many role models of male engineers (Siemens, Bosch, Porsche, Daimler, Benz) in history and present, woman engineers simply do not exist in schoolbooks.

In 1997 the ratio for graduating in engineering was 15 %, the ratio for Dr.-Ing. degrees (Ph.D. in engineering) was about 8 %, the well-known pipeline effect.

Roughly speaking, the ratio for employed women engineers is around 10% of all engineers. There are still big differences between the situation in East-Germany, where we find about 19% women engineers (decreasing), and West-Germany with 7,3% (increasing). Women engineers are on average younger than their male colleagues, showing that they only started to conquer the job market.

One problem women engineers have to face in Germany is the high risk of unemployment for women engineers. This risk is nearly double as high for women engineers as for all women with academic degree. And the gap between the unemployment rates for men and women is the highest for the engineering fields.  One explanation is the very German problem of combining job and family. The public child care system requires nearly continuous availability of one parent, usually the mother. Whereas female dominated professions (teachers, librarians) had to develop solutions, part-time jobs and flexible work schedules in engineering are rare. And there are not enough public programs for supporting women engineers to get into the job market again after a couple of family years. 

Women engineering graduates have a longer period of search unemployment than their male colleagues do. In 1998 30 % of all engineering graduates searching for an employment were women. One reason could be anticipation of the employer that young women will soon quit the job to stay home with a baby. 

About double as many women engineers work in non-adequate positions compared to male engineers. Accordingly the average salaries are significantly lower for women. 

Chances and risks
A governmental funded Delphi study in Germany showed that in future engineers have to combine their specific knowledge with other qualifications:

· communicative competence,

· social competence,

· foreign language and culture abilities,

· openness for political and ecological considerations.

The new manager whom companies are looking for according to this study has to fulfil these characteristics which are usually anticipated for women. But as the job market figures show there is still a gap between the vision and the actual hiring practices in companies. 

Other trends in the engineering fields in Germany and their impact on the job market for women engineers:

Mobility 

As companies work more and more independently from a stable localization, the employees have to be mobile, agreeing to move regionally and internationally. This can have a negative impact on women engineers: Qualified women usually live together with equally qualified partners. And, different from the first generations of engineers, they very often have a family, which hinders mobility in many cases. It is still more difficult for a professional woman to make her partner and family move according to the job’s requirements than for a professional man, as this is not the standard situation, at least not in Germany. Personnel managers know this and this assumed inflexibility works against recruitment and career advancements for women.

New communication technologies

New communication technologies (inter- and intranet, emailing, SMS, mobile telephones) increase the availability requirements of employees and decrease the ”allowed” reaction time. On the other hand they allow for a flexible design of time schedules and work places (train, car, home.). This could make life easier for professionals who have to combine work and family requirements, if society and employers find rules and strategies to allow for some private time in a structure where the formerly strict walls between work and private life do no longer exist. If new strategies are not created to cope with this situation, women will constantly be torn between their work and their families.

More women engineers are necessary for realizing all the good ideas they have developed and will continue to develop in the future.  

Professor Azza Elleboudy
Professor of  Civil Engineering, College of Engineering, Zagazig University, Egypt 

Dr. Gehan A. Hamdy
Assistant Professor of Civil Engineering, College of Engineering, Zagazig Univ, Egypt 

This paper records the development of women engineers in different areas, especially as faculty members, researchers, professional engineers, consultants, and even as students in the engineering colleges and technical institutions. Although the number of women engineers has increased over the past decade, they still represent a low percentage in the work force.

In Egypt, females have equal chances as males in obtaining an engineering education. They go into engineering colleges based on their grades in high school through a nation-wide competition. Females constitute about half of the students passing this high school diploma and have begun recently to score higher grades than male students and occupy most of the top ranks, thus having a fair chance in receiving engineering education.

Graduates occupying the top ranks in high school are provided jobs as teaching assistants in the universities and as junior researchers in research centers, without discrimination.  Women engineers constitute a good percentage in these institutions in general. 

However, the share of women engineers in the job market is limited in certain fields, particularly in construction companies. The percentage of women working in several construction companies in both the governmental and private sectors shows that women are scarcely represented in their workforce and nearly never represented in their top management level. Yet, the participation of women engineers in consultant firms is higher. In one of the top private consulting firms in Egypt, Sabbour Associates, women engineers constitute more than half of the designers, two-thirds of the senior designers, and one quarter of the heads of departments, board of directors, and share-holders.

Females in Egypt have no problem in the pre-college stage, as they have equal chances as males. However, after graduation from engineering schools, they need more support from the government and private sector to get a fair share in the job market. They should be given the adequate training to reach the top management levels and share in the decision-making. They should also be encouraged to develop their career to reach vital positions and occupy leading posts.

Dr. Deodette Packer Viera

Chairwoman of a Consulting & Training Company DP do Brasil 

Dr. Viera shared her nearly quarter century’s worth of engineering experience, through a female perspective.  Dr. Viera graduated in 1975, then pursued her Master Degree and Ph.D in Brazil.  She spent nearly 20 years in industry, and witnessed many technological transitions, concurrently with economic and political volatility in her native country.  She gained experience in industrial automation, as well as strategic planning for textile companies and supporting the Brazilian government and the Brazilian National Engineer’s Confederation, through Agents of Transformations Programs.  Personal aspects of her life were also shared, with her advice on how to grow as women working in a dynamic environment, while caring for family and personal health simultaneously.  Overall, Dr. Viera insists there is no prescription for success as a female engineer, that “those are the trails we learn by walking through them.”

Dr. Nancy Lane

Senior Research Associate, Department of Zoology, University of Cambridge, UK 

Following the publication in early 1994 of a report on women in science called The Rising Tide, the UK government set up a Development Unit in its Office of Science and Technology (OST) to facilitate actions to improve the position of women in SET in schools, universities and in industry.  Collected data had revealed a dearth of women in senior posts in universities and government establishments and few school girls studying subjects such as maths, physics, computer science and engineering.  The reasons for these small numbers seem myriad, but include a variety of barriers to upward mobility, the lack of a “level playing field”, and possible gender bias in assessment.  A lack of self-confidence on the part of women also seems a major contributor.  The “long hours” culture of the laboratory is another feature of the male-orientation of science, which tends to prevent women from playing a full part.  

Working with Opportunity 2000 and other bodies, such as the UK’s CUCO (Commission for University Career Opportunities), the Unions and the Higher Education Funding Councils (HEFC), the OST Development Unit has been instrumental in publishing a number of pamphlets and setting up awareness-raising conferences.  The House of Lords Select Committee on Higher Education (HE) in SET has pressed for equal opportunity and “family-friendly” policies being further encouraged in HE; the Royal Society and Wellcome Trust have instituted the concept of “academic”, versus chronological, age, and a Concordat has been drawn up between Government, the Research Councils and HEFCs for the better treatment of short-term contract research workers in SET, who tend to be women.  These, plus a range of other activities including the publishing of a book, pertinent and helpful to women in SET, called Cracking It, and the formation of the UK-wide Athena Project, have recently been initiated in an attempt to increase the access, participation and progression of women in science in the UK.  These schemes aim to get rid of barriers, instigate mentoring, improve career development and publicize good practice in HE by financial support in the form of awards.  

In Europe, a new committee has been set up in Brussels to involve all the EU countries, to try to improve the position of European women doing research in SET.  The highly regarded science journal, Nature, ran a world-wide web debate on why women have done relatively poorly thus far in SET careers and what strategies, such as a Code of Practice, might be put in place to increase their numbers in the future.  Time will tell if these initiatives can prove successful in realizing the full potential of women in SET, thus far very much undervalued and hence, under-utilized.

With so few women in the UK in senior academic or industrial posts in SET to act as role models, it is difficult to attract bright young women into science.  Change at the top is required.

Dr. Anne MacLachlan
Specialist, Academic Research Programs, Center for Studies in Higher Education
California as the most diverse state in the United States has had persistent difficulty in successfully attracting and graduating women (and minorities) to engineering majors and graduate degrees.  Efforts to engage women with engineering have recently begun to increase the numbers of both undergraduate and graduate women in programs in the state.  A pioneering effort started at UC Berkeley over 15 years ago at the EE&CS Department at UC Berkeley, with the result that more than 300 women applied for admission to the major in 1999-2000 and the women graduate students has grown to over 20% of total enrollment.  This paper will examine the kind of work in the department which makes these figures possible, examines the other engineering fields at Berkeley and compares all these departments to those the other University of California campuses and the other Engineering School in the state.

Dr. Suzanne G. Brainard

Director, Center for Women in Science and Engineering, University of Washington

Faced with a decrease of general interest in engineering careers and an increase in demand for engineers and scientists worldwide, companies and academic institutions from many countries are looking beyond the traditional pool of talent (largely men) and targeting the other half of the population -- women. Several countries have mobilized their efforts to establish initiatives to increase the participation of women in science and engineering careers. Although some progress has been made, it is slow. In addition, few efforts have been made to exchange successful practices and strategies used in both the academic institutions and corporations among countries. 

In order to continue to make progress in creating a more diverse workforce and recruiting the best and the brightest from diverse groups, it is necessary to move beyond traditional approaches. To do this, organizations need to build upon the successes that recruitment and retention programs have brought us in the last couple of decades. At the same time, incentives need to be identified for academic institutions and corporations to effect change, and to create new ways of thinking about science and engineering (S&E) professions in terms of the value added by the talents and skills of people from underrepresented groups.  Through collaboration and cooperation, a diverse workforce can be created that will add value and strength to this global technological economy. 


The Global Alliance in Science and Engineering for Diversifying the Workforce offers an opportunity to share best practices in education, industry and professional associations from different countries and provide technical assistance to groups looking for successful models. It also offers an opportunity for industry to continue its influence on academic institutions to produce a diverse group of graduates. Further, it will create opportunities for new ways of thinking and new perspectives about science and engineering professions by the voices of people not traditionally targeted for science and engineering careers. This presentation discussed the Global Alliance mission, strategies, current organizational partners, and future plans.
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