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Abstract

Almost 20 years ago, the oil and gas business decided to open its engineering workforce to women. 1 n 199 4 | Schl umb
reason to increase the focus in gender diversity was business-driven: women makeup 50%of the world; so why deprive the company

of this potential intellectual resource? During the last decade, professional female engineers have gained positions in several
companies in the industry. The success is not uniform, but it has advanced considerably. These pioneer females have found rewards

and understanding of their needs and differences once they have shown their capabilities and contributions.

This paper will discuss examples and statisti ogresanthhat d
main issue the industry is facing today in bringing women to the organization: perception. In years passed, the focus has been to
change the female student®"s perception of <car eeiydooil andgaswo me
companies. The general belief among female students is that the oil and gas industry is a man's world. The women question their
ability to work in the industry's perceived extreme environments plus the challenge to obtain career promotions to top management
positions.

The paper will present the efforts of several organizations worldwide to bring science and technology career opportunities to
middle schools, high schools and universities. Many events have been designed to encourage young women to become more interested
in engineering and technology careers. These events honor the achievements of women and girls as they grow and discover the future
through technology around the world. Results and rewards from these events are displayed to convince the students and younger
engineers that a career in this industry is not just possible, but extremely rewarding; several female engineers participated by sharing
their experiences with students.

This paper will conclude with a proposal of potential events to increase the awareness of the oil and gas technology inside the
Colombia Education System to encourage young students to consider science and technology.

Introduction

Tranforming a company is not easy, but transforming a business history is even more difficult. At Schlumberger, we had two
successful opportunities to introduce major changes to the companies but in a big way to our business environment. In 1970 we began

to adapt our culture to represent the business geographically and allow our origin to become a company lead by diverse nationalities of
people to enrich the company®“s philosophy and qualith¥ps by
change did not happen overnight and we had a lot of resistance along the way; but today we can proudly say that we are more
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competitive as a result of this change. Ref er ence 1 is the speech of Schlumberger
—Speeding Up Changing i n Eur e pbeut SchlumbergorcGendeb diversityedmniditmentrotoagt is r e
coming from this reference.

In the early 1990"s the focus was on gender diversithtey, t
organization. This was a big change, and we found it necessary to work with many other companies that also acknowledged this
challenge and decided to create a team to make an impact on this objective. Of course, the road was full of obstacles; especially when
we moved from French-American high-level management to a multicultural environment.

Quickly, the focus was to trigger the change early in the perceptions of women in high school, universities and throughout their
careers concerning science, technology, engineering and math (STEM).

IN1995, one of the authors who joined Schlumberger met hi
femal e engineering graduates from a | ocal uni versitytdn t
teaching her and her other 2 female friends (3 women) in the whole university. Professors felt they were wasting their time teaching
engineering to females and that the women only joined the engineering department to meet their future husbands; women were
wastt ng resources and their desks should be used by menend ryi
she married one of her peers and never did work but was the proud mom of six kids.

Today, those cases are far less and we are finding that the female engineer oftentimes has the lead career in her marriage. We
have changed the climate when the university professor was the number one problem. We have moved forward and created a belief in
society that women can perform tasks in STEM careers as well as men. However, some factors still exist that women must overcome.

Today, even though the rates of taking math and science courses in high school are about the same for boys and girls; the final
decision does not favor STEM careers for women; major causes are lack of not only family encouragement but teacher and school
personal support. However, the finding of a role model to motivate and coach young women into the STEM career has been one of the
most successful events promoted by many organizations. These events are designed to encourage women to pursue careers that lead to
the strengthening of the science and engineering workforce. To succeed in these activities, support from people in primary and
secondary education, government, and the public and private sector industry are needed. Reference 2 to 5 discussed the influence
factors and quoted the role model among them.

By 2005 several parallel efforts started with the full commitment of Schlumberger CEO, Andrew Gould (Refernce 1):

- Ensure that Top Management was committed and that the benefits to increase female
participation must be clearly understood and carried forward at a local level all over the country.

- Convince women of their career opportunities and address their potential talent.

- Create policies and procedures for dual careers, family and maternity leave that favor
retaining women who consider career changes.

At least 2 extra factors that led to this success were also considered:

- Universities need to have a reasonable number of women to provide a recruitment
campaign of 25% female engineers in operations and 40% female engineers and scientists in
R&D.

- Resistance to promoti ons i svomenaridmeénsdekeye” p o
and appreciate recognition when it is based on merit. Women in general are cautious to avoid
negative stigma and criticism.

By 2009 there is not official data released but the visibility of the female in the high level

management position has increased significant.

Figure 1 Female Field
Engineer

Despite the companies” achievements, alhtwdmemr iegionsencaraing n o
STEM career, and the number of potential female successors at the university level is down. This is the main reason why many
organizations today are attempting to increase awareness to young women of the role models in STEM careers so these young women
may take the opportunity to enter those careers.
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Figure 2 Schlumberger Roadmap to transforming the industry with gender diversity

Factors that make it difficult to attract women into STEM careers

Are we 20 years late in awakening the need of women in STEM careers? The answer will be definitely yes; a lot of organizations are
working hard to transform the industry and women®"s psay cep
Refrence 2 to 5 discussed several studies that have showed in women a genuine interest in engineering and do not have a problem with
the intellectual or physical capability needed to perform engineering jobs; however, several reasons are discussed below indicating

why women abandon STEM career aspirations:
o Parental Influence

Even today parents discourage female students from venturing into engineering careers. Parental influence in the

children®s mind starts very ear|

women will be able to perform and succeed in STEM career s wi |
in career selection.
0 Peer pressure and society labeling

y even before

make a significant

Studies show women are not pressured from peers or society to become an engineer as often happens for men whose
family has an engineering background. In general society and peers will advise the women to pursuea“ f e mal e ”
and the pressur's tcoareeveen ifsolnlootw t“hdearde f or

o Government laws and regulations

young | adi

Government needs to encourage women to participate in STEM careers. Sweden and the USA have been working for
about 10 years to create laws and rules that encourage females in STEM careers. Also the government ensures that

opportunities in STEM careers include females.

o Employees” attitudtgoss and empl oyment con
It is necessary to ensure labor conditions and financial reimbursements are favorable or equal to that received by men in
the same condition or career. Today" gerception by the general public and verified by the STEM society organizations
salary surveys indicate 20% differences between men and women“ pay. A lot of potential women get discouraged when
they see those numbers; and, therefore, choose a career in which promotion and salary increases are equal to male and
female. On the other hand, femal e “t ypi cal ” careers must

o School and teacher s” influence

be

financi

Recent studies show that professors are still predominately male in STEM careers and they are more likely to choose a
man to do class intervention than a woman. Female aptitudes for mathematics and science are shown to be equal to or

higher than that of males during school years; however, f emal

e

student s

nt erest

during pre-college years. There is inconsistent data between two important reports CAWMSET, 2000 which indicates that
there is not much difference in the mathematics and science achievement scores of pre-college males and females and that
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they take the same number of upper-level mathematics and science courses. This is contrary to the Maple and Stage
(1991) which claims that females and most minorities took fewer advanced courses in math.

Figure 3 shows the degree earned by women in 2006 according tot the data of the NSF 2007a. All studies mention for
under this session is based in Reference 5, also.
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Figure 3 Degree earned by women itUS 2006(reference §

Unfortunately, the gender gap in student participation in class is larger in college than elementary and secondary schools; two-
thirds of the students that do not participate in class discussions in college are women according to the report from Sadker,
Sadker, Fox, & Salata in 1994. Also, the American Association of University Women (AAUW, 1992) reported that teachers gave
more opportunities to males than females to perform hands-on demonstrations in class; this report was based on a synthesis of
1,300 studies on equity for girls in school. A meta-analysis study by Sadker, Sadker, and Klein (1991) stated that teachers treated
girls unfairly by encouraging boys to participate more in class and discouraged girls by expecting less academic performance
from them. The gender inequity is larger in colleges where male students populate most of the SMET classes and hold most of the
leadership positions (Sadker, Sadker, Fox, & Salata, 1994).

Supporting Factors that companies need to provide to increase and retain female participation:

Women need a lot more stability and fairness to succeed in STEM careers. The resistance to change is a barrier that needs to be
broken down as illustrated in Figure 4; companies need to provide a competitive advantage that includes several supporting
factors that are discussed below. Several conference and organization around the palnnet have discussed this issue, Refernce 6 to
8 shown some of the summary snd conclusion of several of the biggest event to undestand charges needed to support female
participation.

A Support for Dual Careers: females in general worry more about the job and career opportunity for their male peer partner.
The opportunity offered through her company or other companies though intercompany collaboration environment as an
example. PartherJob helps make it easier for the professional female to decide career moves.

A Family-friendly policies & benefits: In general females in STEM careers want to ensure family is well-covered while they
sacrifice a lot or a little of family time to ensure company profits.

A Network between Generations: men are very good in networking through connection and environment. Schlumberger and
several other companies have established many female network groups to help this networking philosophy change. By
2006, we launched ConnectWomen to ensure the new generation can contact role models and receive support for normal
worry and expectation between females in the company. This is not an isolated case; by 2005 the inaugural Women's
Global Leadership Conference in Energy & Technology was held with over 280 people in attendance. This event has
grown so fast that the 4™ edition in November 2008 drew nearly one-thousand attendees from around the world.
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Figure 4 A return of the investmentaccor di ng to Schl umbergerds vision for ge

A Increasing number of Women in Science: a lot of work with universities, colleges and high school programs to ensure that
information arrives in those places on time to increase the reservoir of STEM career females. The Society of Women
Engineers (SWE) in USA holds different events and programs to promote STEM careers among women and continues to
supportwomen®s expectations.

A Role Models and Women Pioneers: Lack of the visibility of role models is one of the big factors that discourage women in
the pursuit of a STEM career. Still today, the ratio between men and women for high leadership jobs is less then 1/5 as
quoted by most references, but even worse is the visibility of men leaders which is higher than women leaders. Perception
continues to be a big issue. We do not realize yet that each one of us that has completed our engineering career is a role
model and has a history that will help at least one young lady in the passion of a STEM career. The spotlight of the week
is used by several organizations to ensure women can see their role model in marketing material, company images, etc.

A Management commitment and support to maternity breaks: High level management needs to set clear objectives in their
organization and that the message to archive is passed to all levels in the decision maker chain. Another big factor
discouraging women to pursue STEM careers is the wrong perception that it minimizes the opportunity to have a family or
tobea “ g o o dCompamiesrre working hard to make maternity and post-partum breaks attractive to women in order
to enjoy both sides of the human life. Women are worried about balancing career/home in STEM careers; perceptions
indicate one cannot be successful in both of them at the same time.

Making the change possible
According to t im@00Mothedast 20 geardsavearalinternational and national government organizations recognized
the urgent need to change the perception concerning females entering the STEM world to increase the participation of women in
science and engineering to address the interdisciplinary challenges affecting countries worldwide. Networking efforts have been made
to ensure that best practices to recruit, retain and promote female engineers inside a male dominated business are shared. One of the
most notable efforts is the Platform for Action of the 1995 United Nations Fourth World Conference on Women. Mentioned below
are some of the major congress/conferences and organizations that support transformation in the industry by adding the diversity in the
workforce. Refernce below are coming from the organizations websites.
- Women"s Gl obal Leadership Conference
The mission of the Women"s GI| ob albbal gathenird) éor veoimen [padeS o méeteande n c e
discuss issues surrounding leadership in the energy industry. By 2007 they launched a network to distribute information targeted
specifically to matters of female leadership; the objective is to provide meaningful discussion on all aspects of responsible
stewardship ranging from energy security and geopolitics to personal career development.
- Women in Technology (WIT):
WIT is a non-profit organization dedicated to offering women in all levels of the technology industry a wide range of
professional devel opment and networking opportunities. (
in technology can be recognized and promoted as role models. Now with nearly 1,000 members, WIT provides programs
designed to expand your network, grow your business, or find your next career opportunity. Women benefit from networking,
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connecting, learning and interacting with women at all levels in their careers, in all areas of technology and in government and
industry.

- Females in Engineering, Science and Technology (FEST) at Oxford University:
FEST is a University of Oxford based society for women who are studying or working in engineering, science and technology
within the university and its associated institutes. FEST aims to promote and encourage women in their scientific careers by
providing: information and resources for women in science, formal and informal social events with prominent members of the
scientific community, a support network of role models, mentors and peers, and networking opportunities for career
development.

- Global Alliance by diversifying the science and engineering workforce—-Wo me n“ s: For um
IGEPT (Building and Sustaining Infrastructures for Gender Empowered Partnerships in the Technological Fields) is a Swedish-
American initiative to improve gender equality in the technological fields, both in the workplace and in academia. This working
conference was developed to facilitate exchange of best practices and promote innovations of new strategies to recruit, retain,
and advance women in the science and engineering workforce.

- Women in Engineering Proactive Network (WEPAN Knowledge Center)
The description in the WEPAN website is: “Women in Engineering Proactive Network (WEPAN) is a national not-for-profit
organization with over 600 members from engineering schools, small businesses, Fortune 500 corporations, and non-profit
organizations. WEPAN works to transform the culture in engineering education to attract, retain, and graduate women. With a
clear focus on research-based issues and solutions, WEPAN helps its members develop a highly prepared, diverse engineering
workforce for tomorrow. WEPAN" sietwork of members on 150 college and university campuses reaches 42,890 female
engineering students or 60% of the female engineering students through campus-based programs and initiatives (WEPAN
membership data and American Society of Engineering Educator s [ ASEE] Data Management S
institutional members have an average 15% higher enrollment of women in engineering, than non-member campuses.
WEPAN began in 1990 as a collaboration of leaders at several major universities who were focused on supporting women in
engineering fields of study. Since that time, membership has grown to include a variety of institutions of higher learning,
including large research institutions, smaller technical or liberal arts colleges, and community colleges. Members also represent
corporations, government agencies and other not-for-profit organizations that are focused on the full participation of women in
engineering.”

- Society of Women Engineer (SWE)
As per the definition in their website: “The Society of Women Engineer (SWE), founded in 1950, is a not-for-profit educational
and service organization. SWE is the driving force that establishes engineering as a highly-desirable career aspiration for
women. SWE empowers women to succeed and advance in those aspirations and be recognized for their life-changing
contributions and achievements as engineers and leaders.” SWE has several programs for girls from K to 12 grade, several
coaching and sponsorship programs for colleges and universities, but also continuing education and support for women
engineers in North America.

Schlumberger events that have made a difference: A Commitment to Act
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1. “Wmen in Technology” events that SLB has held around
scienceinuni versities to “stick” with their career choilThise be
initiative started with the concern of lack or loss of female students from engineering and technical programs. “Women in
Technology” concentrate in lifting the barrier with a plan that include the following:

Figure 5 Women in Technology events

Provide career guidance for women engineering students
Provide contact with industry role models

Provide contact with fellow students

Develop concrete recommendations

oo

The first “Women in Technology” event was held in Austin in 2001: “Women in Technology” — North America — with 7 targeted
universities; the next was held in Cambridge (UK) in 2002: “Women in Technology” — Europe, Russia, & Nigeria — with 24 targeted
universities. In 2003, Schlumberger was in Quito: Women in Technology — Latin America — with 27 targeted universities; in 2005 in
the Middle East at the United Arab Emirates University (UAEU), female students outnumbered their male counterparts in fields such
as science, engineering and technology; but in the workplace there are very few women in engineering and technical jobs. In 2007 in
France, more than 50 female students from 18 of the top engineering schools and universities in France, UK and The Netherlands
gathered in Paris for a “Women in Technology” day. In 2007 Women in the Oil & Gas Industry Seminar: Seeing is Believing,
presented the Vietnam situation where women make up about 15% of total enrollment in engineering disciplines, though in some
faculties they account for less than 5% of the student body. The general belief among female students is that the oil and gas industry is
a man's world. The women question their ability to work in the industry's perceived extreme environments, adding to the challenge of
promoting careers within Schlumberger to top quality female students. Finally, in 2008 Schlumberger entered China where a total of
900 women received a clear message: Chinese female students can have fulfilling careers in the oil and gas industry worldwide, and
they are encouraged to apply to Schlumberger. Each of the events lasted 1.5 days and included workshops and discussions about how
women can succeed in engineering/science AND can have a family if they so choose.

Does it make a difference?
a. 2002 Participant quote:
"l was actually thinking of leaving Engineering because | thought | would not be able to have a career as a
woman. Through the seminar | was inspired by the
b. Quotes from the 2005 Forum:
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“WO W!

"In the traditional society that existed before oil, women played an active role in agriculture in the mountains
and in the desert oasis. In many families, such as the fishing and pearling communities along the coast, the men
folk would often be away for weeks or months at a time. The women had to bring up the children, look after the
elderly and tend to the farms and the livestock, a position of enormous responsibility."

"In the end, engineering means solving problems and making people's lives more comfortable, which also
means men and women cooperating to come up with better solutions."

"One problem is that society does not accept the idea of women working and living alone away from their
homes and families. For that reason many women will also not be allowed to travel overseas for business
purposes."

Quote from 2007 Paris Forum:

"It was a fantastic experience. Six months before my graduation | had not made my career choice and this event
opened new doors to me. | particularly enjoyed the fresh and spontaneous exchanges with the Schlumberger
people and the quality of the technology workshops."

That " s ERefegrdnae @)eevemtsnarg 'the USA campaign of the Society of Women Engineers that

Schlumberger joined in 2007 in Houston. In those events three to four hands-on acti viti es show

engineering can be" are (oré8%gernatdeed itno sycohwonog .f eTnmael e“sWoiwn!
honored the achievements of women and girls as they grow and discover the future through technology around the US. We
were inspired by the SWE website to lead a WOW event in Schlumberger and hosted our first event in Houston, Texas on
October 13, 2007. Early February 2009, Schlumberger sponsored the second Houston event. In both events the focus was to
reach out to the minority females (African-Americans, Hispanics and Asians) in the 8th grade to introduce them to an
unconventional future by considering an engineering career. We received several handwritten letters from the girls

expressing how muc Bngimpeerti nfgNo'w!h arch aa ' st he m. Bel ow ar e

a “Listening to the speakers | |l earned that deci

b.

engineer is, but now I want to be one”.
“You matlkndwtit but it was a life changing experience for most of us. | never really thought about

di

i

I

becoming an engineer but now after being introdu

really want to be. One of the most important things I learned during the speeches is that | need to start planning

my future, and | have come to notice that | real

“1"ve never thought that there was so much into

“Now | have a augedeole | waonot evenggaing to bokege. | was going to finish all of high
school when | go. But all you guys that were there on Saturday, inspired me to change my life around and be the
first one in my family to be an engineer. So | can make allof myf ami 'y proud of me.

“ knew that oil was drawn form the ground, but

draw out the oil. I absolutely | oved being abl

e

I
e

\

“ | earned that <clothaes"thalbel i18wWe oiitl. iln rnegal lly ceol

very much for all your hard work and sharing your experiences!”

“1 would really Iike to go back someti me, maybe

e
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Figure 6 Participants inthe2 0 O WOW Thatd Engineering! @ere 25 girls mainly from minorities groups

3. ConnectWomen is a network run by and for women in Schlumberger to obtain and provide guidance on professional and
personal issues. This initiative was launched in 2006 to ensure females inside SLB have a common point to look for several
female related issues such as:

To give and obtain advice on professional and personal topics

To reach women who share the same thoughts and concerns on career and lifestyle issues

To help explore career opportunities to achieve everyone" eareer goals

To link with other women in the same location

To mentor junior women in the company; learn from women who have more experience

To share experiences, raise concerns and propose solutions

,OD o0 TP

What can we do to support this cultural change?

In any country, we definitely propose to increase the visibility of role models and pioneer women in the early stages of a young
woman“s decision making. I n t he thattpmmot thesceltard of ITEM careers fordvongerc u s s |
There is a lot to be done and it will take more than one event or one activity. Some of the potential actions to continue with the
transformation are:

o Government, foundations and businesses that provide grants to colleges and universities should:
- Provide data on students and faculty desegregated by race/ethnicity, and gender within race/ethnicity.
- Provide gender, science, and technology diversity workshops for their staff: university leaders, recruitment and
selection committees.
- Include surveys with gender vs. science and technology questions.
- Incorporate the diversity concerns into staff and faculty performance assessment.

0 Measure gender diversity results from drives, product development, and improvement. Highlight the achievements of
women and organizations that have developed innovative approaches for incorporating women in the technical workforce.

o Corporations should include gender diversity in all improvement processes. Develop a strategic plan of action for the
continuation and sustainability of increasing the participation of women in the engineering and related scientific
professions, and research, and evaluate the practices.

o Professional societies should provide regional and national forums on gender diversity in STEM careers. Establish a
global collaboration with corporations, educational institutions, government, and professional organizations to share
strategies for diversifying the workforce.

In Colombia, a collaboration alliance between several institutions should be the starting point in bringing the youth from high
schoolsto eventssucha s “ WOW! En Dl an te "domt &t thegsdme time develop a coaching program for those students that will
spark interest in pursuing STEM careers. Also, the Schlumberger “Women in Te ¢ h n o | o g has' beerf sohedulath for August-
September 2009 which should inform the STEM college students about the working environment and the early decisions needed to
help their career. Network or Bulletin Board formatting could be easily implemented as a coaching mechanism for those college
students with or without home examples of STEM careers. In a local Colombian magazine, there was an article about women winning
good positions in the telecommunication and computer science areas; however, it also noted how few women are joining the
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universities" programs today which are necessary to maintain a succession plan so that Colombian w 0 me achiewvements will not
disappear from the workforce in the next generation.

Summary and Conclusion

None can ignore the success of gender diversity within most of the STEM careers which has been predominantly male oriented. It
took a combination of factors, programs and commitment to achieve the gender diversity level today. However, to improve this
success for future generations, these programs and commitments need to continue to break the resistance to ensure that women receive
a new perception of successes in STEM careers in their early years.

We would like to conclude with a personal view from one of the authors about maintaining the balance between a successful career
where an entire dream is achieved with a wonderful, fully-balanced family life: Can we have it allN o éBut you can have enough
of each to make it all worthwhile!
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