EXECUTIVE OVERVIEW

Writing the

into Engineering

A True Blue Inclusion Solutions Forum

Writing the W into Engineering

2

Acknowledgments
Writing the W into Engineering and research of this consequence gets done only when people with
passion, motivation and expert skill sets in different disciplines work well together. The Great Idea
Hunt brought together leading engineers, thought leaders, academics, industry professionals,
NGO and Administration representatives, and corporate and philanthropic leaders, along with trade
associations and affiliate organizations with a collective goal. In particular, I want to spotlight:
• S. Shariq Yosufzai Vice President, Global Diversity, Chevron; Rosalind Hudnell, Vice President
for Human Resources, Global Corporate Affairs & President, The Intel Foundation; and their
teams, who maintained superlative professionalism throughout weeks of intense ideation and
fieldwork. At every turn, their positive outlook, high work ethic and infectious good humor
made the hard work seem easier.
• The Texas A&M team went above and beyond to guarantee every element of the Forum went
off without a hitch. From providing beautiful spaces such as George Bush Presidential Library
and Hall of Champion at Kyle Field, to in-depth insight on the subject matter, their support
helped make the event an incredible success.
• The dynamic speakers who helped shape the words for this research report. Sharing their
work, experience and research captured the important narrative broadly and helped us gain
an understanding of goals, objectives, methodologies, and consequences to move the needle
forward.
• Kristal Lauren High, Esq., Editor in Chief and Publisher, Politic365, for providing encouragement
at the early stages of the event and sharing her talent to author the BluePrint for Action.
• Shantell Martin, Artist, who brought us into her space and left us inspired as she beautifully
captured the intersections of art and engineering on canvas.
• Lastly, note that a substantial body of work around retention, recruitment and intersectionality
exists in the public domain. Without the hard work done by many other individuals and
organizations, we would have had many more substantive hurdles to clear.

Catherine Smith
CEO, True Blue Inclusion

Writing the W into Engineering

3

Writing the W into Engineering

4

Foreward
Inclusion is more than an idea. Meaningful and high impact efforts aiming for inclusion must
not only be actionable. They must herald forth the diverse array of perspectives that make any
community, corporation, or culture great. It is through this lens that we conceived of and sought
out to create Writing the W into Engineering: A BluePrint for Action.
Over the course of several months, True Blue Inclusion, Intel and Chevron worked to curate a
unique collective of individuals to address the ways in which the field of engineering could better
reflect America and the rich talent that is becoming increasingly engaged in the STEM fields.
The result of our expedition into this space was an invitation-only event that has culminated in
the creation of a seamless plan to engage in critical dialogue for inclusivity, cobbled together from
a variety of experiences and best practices.
Leading up to our two-day solutions summit, the vision for this BluePrint for Action was to create a
document that delivers actionable steps anyone can take to increase the presence and participation
of women in the engineering fields. While we are mindful that a ‘one size fits all’ approach does
not work in any diversity context, we believe the insights set forth in the following pages provide
a broad roadmap from which members of industry and academia alike can develop actionable,
sustainable plans best suited to their institutional and organizational needs.
As with any undertaking of this magnitude, we are well aware that one convening will not instantly
solve a challenge that many of us have been grappling with for years. We remain hopeful, however,
that from the connections made and the knowledge exchanged, we can serve as a catalyst to ignite
this community of thinkers and leaders into deeper, more concerted action.
In this BluePrint for Action, we strive to remind participants from the Writing the W into Engineering
Summit and those reading of the challenges women face with respect to participating in the
engineering fields. We also look to posit bold new ideas in our Writing the W LinkedIn group that
spur greater efforts at inclusion. True Blue Inclusion and our partners including Chevron and
Intel hope that everyone who took part in our event, along with members of their respective
communities with whom they may share this report, walks away with a more actionable picture
of the steps they can take personally to affect change.
Since its inception, True Blue Inclusion has remained singularly focused on developing innovative
strategies that sow the seeds of greater diversity and inclusion efforts across a variety of contexts.
Here, as in the past, we look to start conversations that are often overlooked, and agitate, where
necessary, the ideas needed to dramatically impact this industry.
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The field of engineering is rich with opportunity and ripe for disruption. With this BluePrint for
Action, we invite you to join us in taking the next steps forward toward ensuring truly diverse talent
seeds the innovative potential of this field, with an eye toward meaningful inclusion efforts.
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Executive Overview
Howdy! A word simultaneously meant to disarm and welcome guests to the George Bush
Presidential Library and Museum at Texas A&M University set the stage for a first of its kind,
a interdisciplinary convening of leading engineers, thought leaders, academics, industry
professionals, NGO and Administration representatives, and corporate and philanthropic leaders,
along with trade associations and affiliate organizations. The primary task of those assembled for
the W into Engineering summit, a joint effort by True Blue Inclusion, Chevron and Intel, was two
fold: (1) diagnose the problems within the field of engineering that create and exacerbate the
gender gap, and (2) provide potential solutions that can be applied in a broad based way across
Industry and the Academia.
Over the course of two days, participants took part in a series of interactive dialogues that did
everything from document and diagram the struggles women in engineering have faced over the
years, to address specific challenges with men, race, ethnicity, and identity in constructing new,
more inclusive realities. Seen as a hindrance to innovative potential and global competitiveness,
the lack of women in engineering is something that, at root, participants believe requires changing
habits of the mind. Despite the fact that engineers have the technical knowledge to solve some of
the biggest problems in the world, for too long, achieving gender parity has remained elusive.
During the convening, consensus emerged that changing behaviors involves changing the
reward centers that go along with them. Beyond developing techniques to portray and socialize
engineering differently, we have to figure out what motivates people and then incentivize
the desired action – in this case, increasing the participation of women in engineering.
A one-size-fits-all approach will not work, and we must be intentional in how we strive to
resolve issues of under-inclusion.
The WHY is different for us all, and the setting for the second day of the convening – Kyle Field
Hall of Champions– proved the perfect venue and provided an analogy for the event. We don’t, and
can’t, have one playbook to win, although we all want to play the game because we’re in the arena.
The key is to identify key players on our teams and learn how to play offense or defense at any
given time.
We also have to know what to do to get off the bench. All playbooks are not created equal,
participants concluded, and when you’re taking nuggets of advice from different institutions,
all with different environments, it’s imperative to do so thoughtfully and with the ability to
assess whether a particular best practice really works in a given context.
There’s also value in delving into the literature of social science where volumes of research and
study have been done to explain the circumstances standing in the way of more women becoming
engineers and focusing on retention. It’s not enough to be aware of and understand the variety
of tools at your disposal. Solving this problem truly requires knowing which tools to use at
the right time.
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In the end, “it’s not about giving [women] special opportunities, it’s about opening the roads so that they can be successful
on their own.” As we explore ways to ensure that women can fully participate as engineers in our changing economy, we’re
cautioned “not to be NICE (not inclined to critically examine)” and to apply the “OUCH (objective/uniform/consistent/
have job relatedness)” test in supporting our efforts.

A Call to Action
True Blue Inclusion (True Blue), Chevron, Intel and Texas A&M University assembled more than
120 thought leaders representing academics, industry professionals, NGO and Administration
representatives, and corporate and philanthropic leaders, along with trade associations and affiliate
organizations for Writing the W into Engineering. The goal of the convening was simple: begin the
process of shifting perspectives and create an innovative framework for getting more women into
the field of engineering. Driven by the desire to create limitless and boundless opportunities for
women in engineering, Chevron and Intel collaborated with True Blue and Texas A&M University
to create a space truly conducive to candid conversation and dynamic ideation about the future
of women engineers.
Despite more than 50 years of diversity and inclusion
efforts directed at increasing the participation of women
in engineering, there’s still a long way to go before the
field reaches gender equity. What lies at stake is the
lost productivity of human capital squandered by
underutilization. As early presenters noted: “We’ve seen
progress, but it’s not enough. Women succeeding in
engineering must not be the exception, but the rule…
We have lost time.” Part of the problem is that
collectively, industry, academia, policymakers, and
would-be advocates often fail to adequately communicate
the impact of engineering in a compelling way which over
time presents an issue for retention. It’s one of the key
challenges in diversifying the field. Once young women
understand what it means and is like to be an engineer,
then they can envision themselves changing the world as
engineers.
As we embark upon the Fourth Wave of the Industrial Revolution, a blurring of lines is occurring
between the physical and digital worlds. In this landscape, greater emphasis must be placed on
ensuring that women pursue a deep, skilled embrace of engineering. It is not just politically correct
to support greater equity in this sector, but our innovative potential and ability to solve the
challenges on the horizon depend on our ability to cultivate a diverse and inclusive engineering
ecosystem.

Above: S. Shariq Yosufzai Vice President, Global Diversity, Chevron

Writing the W into Engineering

8

Affecting change requires a real understanding of the problems and focused strategies aimed at
achieving targeted and measurable results. “Data is useless unless it leads to insights; and insights are
useless unless they lead to action.”
Studies from the Harvard Business Review have shown that while overt bias is typically driven
underground in a climate of preferred political correctness, unconscious bias persists and routinely
undermines efforts at progress. One of the ways to reverse the impact of unconscious bias is to
quantify the benefits of diversity. For instance, a study by Cornell University debunked the myth
that there is no causal connection between diversity and business success. After a review of 75
industries over a 40-year period, Cornell concluded the return on capital improves for more diverse
organizations. Similarly, in an MIT study on The Pros & Cons of GDP Growth and Reasons Therein,
American GDP grew in unprecedented ways over a 25+ year period as more women entered into
the work force, beginning in the late 1970s. In the future, growth is projected to increase with
productivity, and productivity increases with innovation. Innovation thrives on, and comes from,
diversity.
The economic case for America’s future may very well depend on the empowerment and increased
immersion of women in engineering. Unlike countries like Brazil and India that are approaching
gender equity, the United States faces a unique challenge of under-inclusion that is inconsistent
with general representations of women in academia, the workforce, and the population at large.
Shifting the tide requires a robust, focused, action plan designed to affect change in
corporations, academia, and the policy world. If we don’t start the process of change with very
frank conversations, the resulting impact will be delayed. “Think of the innovation, and lack of
innovation we may not have in the world if we don’t have more women engineers.” Initiating
change is akin to creating a work of art from a blank canvas. We must return to the place before
people dictated which conditions were possible – women aren’t engineers, they aren’t good at
math, they lack spatial awareness – and start fresh.
Putting the W in Engineering requires re-imaging approaches that might disregard what others
say women can or cannot do. We “have to flip the switch and see a new place for freedom, for creativity, for
invention,” and then, unencumbered by our inhibitions, we must create a structure – a skeleton and foundation –
for something new. Now is the time to re-imagine new possibilities for women, because “if you can’t see it, you
can’t be it.” No matter how high we try to aim, we must remember “there’s always another top, someplace higher
we can go.” It is no longer adequate to “hide in the corner.” Changing times require that we create new structures
and develop both art and analysis that helps us with Writing the W into Engineering.
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Dr. Deborah Birx’ Personal Story:
Bold Leadership in the Face of Adversity
Personal experience is usually life’s best teacher. When attempting to discern strategies for
creating a more inclusive engineering ecosystem, the personal experience of successful women
who’ve lived that journey is instructive. A few guiding principles can be derived from those
experiences and applied to provide practical steps for achieving gender parity in this space.
We need to focus on sponsorship which is having someone be willing to provide a safety net that
allows people to go out on a limb and take a chance - is huge. Part of sponsorship is making sure
that everybody’s voice is heard, a process that is often confounded by the human tendency to
walk into other people’s spaces and feeling like you know or have all the answers.
Leaders have an opportunity and obligation to let traditionally minimalized voices feel empowered
and supported. Small acts of defiance can be used to help wake up people. “If you really want to
hear and act on everybody’s voices, we have to actually see them, and being always on the outside

Above: Deborah Birx, MD Ambassador at Large, U.S. Global AIDS Coordinator and U.S. Special Representative for
Global Health Diplomacy, U.S. Department of State
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doesn’t make that possible.” People looking to affect change should consider the kinds of
behind-the-scenes dialogues that have to go on before an interaction to achieve a certain outcome.
They must also work to ensure that those understandings are transferable to other women for the
purpose of passing on know-how. Women especially have to use their networks for other women so
they can see how to actually be in the professional space to have an impact. Women need to take on
other women mentees and interns in long and short-term intervals throughout their careers.
If we’re serious about creating solutions for change, we must be very intentional in how we go
about creating those solutions. The strategy we employ must be matched to the issue. There is
no one size fits all approach to increasing gender parity in engineering, just as there is no one size
fits all approach to the multitude of challenges engineers are tasked to solve. Therefore, our
approaches and solutions must be different. We can’t map the average of an issue. We must be
specific in solution mapping. “There’s horrible tyranny in averages, and you don’t really get to real
issues until you get to qualitative work.” Further, “people need to be able to see themselves in
the data.”
Action: Right now in every engineering school there should be conversations about how to
achieve solutions that reflect big, global goals. Using big data, you can map out specific issues and
find out that community-specific impact is what’s needed. Therefore, there need to be tracts and
opportunities for students to translate their technology into applications that can solve powerful
problems. If you can solve a problem at a critical access point, you can get traction on solving the
bigger issues in a more affordable, sustainable way. “Engineering knows how to recruit, retain, educate and
graduate white males. Engineering does not know how to do that for any other group quite as well.”
We need to have a quantitative and qualitative understanding of our problems to adopt sustainable
solutions. As we do, we must create objectivity for accountability because self-reporting lends
itself to manipulation of the data/results. Our goal must be to cultivate a space in which our
problems are targeted and measured in a quantifiable way, and that the solutions we choose are
capable of measurement and external review. Moreover, “it’s great to have solutions for today on
how to improve diversity, but every 2-3 years as new groups come in, those issues will evolve and
require new solutions, approaches, and understanding.” Not only must our solutions be capable
of measurement for accountability, but also they must be adaptable.
Whether a corporation embeds in its mission goals of increased diversity and inclusion, or
engineering schools begin to offer classes on personal growth and opportunity to help shape
different kinds of leadership, it’s clear that meaningful change takes time, targeted action and
measurable solutions.
“It’s not about what you can do, it’s about what you do.”
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2

The Process of Creating Change
Blueprints are aspirational in that they create a roadmap to completing our goals. When getting to
the process of actually developing actionable solutions for change, “VAPIR” provides a method to
which we can all ascribe. V stands for vision – we must first create a picture of the desired future
state; A represents our ability to assess the gap that currently exists between where we are and
where we’d like to be; P is for plan – we must outline concrete steps for achieving our goals;
I reflects our ability to implement our plans; and R equals our review process.
In the same ways that engineers and the organizations that develop, support, and depend on them
monitor things like safety, performance, and operational excellence, when it comes to increasing
the participation of women in the engineering field, we must also monitor our diversity and
inclusion metrics. In doing so, our focus must be both ‘in to and out of’ the pipeline. Our success
should depend on recruiting, training and development, succession planning, and early executive
potential, and we must statistically use data to inform decision-making and determining our
metrics of achievement.

Above: George Bush Presidential Library
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Creating a data based conscience around diversity and Inclusion should be viewed as business,
academic, and organizational imperatives, not just niceties. Action plans focused on putting the
W into Engineering should also be based on SMART – specific, measurable, achievable, realistic, and
timely – metrics and be tied to annual performance targets. This is not an innovative step. Whether
our arena is corporate-facing or related to the Academe, inclusionary efforts should be viewed as
part and parcel of any broader success strategies. The road to future prosperity demands that we
out-innovate our competitors, and innovation is born from diversity. Once we make this a process
about social and economic achievement, and not just about “political correctness,” we will see the
kind of tangible gains that many observers and practitioners in this space believe to be so long
overdue.
The objective of the BluePrint for Action is to broadly summarize solution thinking during the two
days. In addition to capturing relevant side-observations, the BluePrint for Action principally records
discussion around the three session topics: (1) Man Up: Why Men?; (2) Difference Makes Me Strong:
The Resiliency of Individuality; and (3) Women: Why So Few? It’s an “And” World. Attract and
Retain the Best. Each session’s narrative starts with a summary of participant dialogue, followed
by additional points or questions worth considering. At the end of each narrative are consensus
actions. A separate Recommended Solutions section summarizes proposals by three broad audiences: academia, industry and policy/NGO/third party.
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Man Up: Why Men?
Summary
Women are natural-born problem solvers, and part of the process of Writing the W into Engineering
requires shifting the perspective of both women and men in this field. Too often, women are told
things like they cannot do math or solve complex challenges. “If a lie is repeated over and over
again by enough people, it becomes the truth…like a fact, and it determines our behavior and how
we do things.” Therefore, helping women visualize themselves as engineers is a critical first step.
We must cultivate the mindset of “if I can do this, I can do anything. If I can do anything, anybody
could do anything.” Being an engineer is all about ingenuity, and a shift in perspective not only
helps women feel more comfortable, capable, and competent to do the work, but also it helps
men change their expectations of women in this space.
Generally, there are three primary reasons why men, who comprise 80% of the engineers in the
country, are not as engaged in the conversation about diversifying the space.

Above: Mike Wirth, Executive Vice President, Midstream Development, Chevron
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• Three-quarters of male engineers think that inclusion is not a man’s problem, and they are
apathetic toward the issue or are unintentionally oblivious to it.
• Similarly, some male engineers are ignorant to the plight of women engineers. The homogeneity
of engineering – white men comprise 85% of all leadership – may also make it difficult for men
to fully understand and relate to other groups, creating a real hurdle for inclusive practice.
• Finally, fear that this is a zero-sum game, or that they might be criticized by other men,
keeps some men at bay.
Getting men more invested in advocacy for, and support of, women in engineering, first requires
meeting them where they are and cultivating a foundation for ally-ship.
Oftentimes, when we talk about issues of apathy
and ignorance caused by a lack of diversity, we do so
from the perspective of people of color or members of
marginalized communities. We rarely look at things from
the perspective of white males. When we eliminate their
voices and experiences from the discussion, we do not
take into account their cultural context or desire to be a
part of the solution. Further, men are often boxed in by
socially constructed norms within their organizations
that proscribe acceptable gender rules, norms, and
behaviors. When diverse people go outside of the box,
they’re thought to be game changers in some regard. That
fluency is less effective toward men and boys, however,
whose conduct and behaviors get policed by others
around them and penalized or criticized if they deviate
too far from the norm. The idea of creating meaningful
change takes into account a multiplicity of views. Programs don’t create change. Change comes
when we alter the culture and mindset of individuals. “Context is key to getting men on board.”
Structured change only occurs when explicit diversity statements get made.
Often, when men have good experiences working with women, it creates a false perception of how
balanced the industry actually is. In those cases, structured change only occurs when explicit
diversity statements get made. It is not enough, however, to create bold policy pronouncements.
Continuing to improve the culture means that we have to create a system of accountability for all
people, so that there’s a fulsome embrace of the need to increase the participation of women in
engineering as a problem everyone must be involved in solving. Doing that requires training.
Engineers are trained in math, science, and analysis. They are not trained to recognize unconscious
bias, or understand the full impact of diversity, inclusion, privilege, and patriarchy. Therefore,
shifting the lens through which men see this challenge may require different training around being
a full person and creating the same space for others. Men interested in supporting women must

Above: Dr. Roger Green, Associate Professor, Electrical and Computer Engineering, North Dakota State University
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also become comfortable working with, and being held accountable by, women. Having a sounding
board to provide feedback helps keep you “accountable and honest.” Women working with men to
build more inclusive spaces in engineering engenders that level of accountability.
Personal action is the first step toward facilitating broader efforts at inclusivity.
It’s also important to remember that while institutional, systemic change is the goal, personal
action is the first step toward facilitating broader efforts at inclusivity. Men must remain focused
on the understanding that “the problem really is me. The problem really is individual,” even as they
may work to shift perspectives and change cultural norms. Starting with the individual leads to an
acknowledgement that all people and cultures are different, which in turn causes people to view
inclusivity differently based on how they’re situated and what their lived experiences may be.
There’s also value in better understanding the audience from whom we’re most seeking change.
Many times, people go into engineering because they like dealing with things rather than
interacting with people. If people are not wired toward wanting to engage in dialogue generally,
but especially not about diversity and inclusion, we have to help them understand things
differently so that they can take action in different, but appropriate ways.
There’s great value to talking about the role of men, white men in particular, in fostering a climate
in which women are less inclined to become engineers. As we talk about identity markers of white
males, it’s really about proxies for power and privilege. We have to go back to thinking about our
kids: how do we build technical identity for our girls, and how do we mitigate power and privilege
based on that identity? We need to go back and question the WHY behind how we present ourselves and how we respond to others based on the identity we think they perceive.
Millennials provide a profound example of how to catalyze change in this space. While as a
group they may hate actually being called “millennials,” people born in 1980 and after are adept
at bringing their unique selves to a situation, while at the same time creating a sense of belonging
among other people. To them, the definition of leadership has changed. In the past, the focus
was on the person who talked the most or ostensibly had the most information. Today, the
picture of leadership to which most millennials gravitate is one in which inclusivity is fostered
and affirmative behaviors are modeled to allow people to succeed. Borrowing from that framework,
inclusion of more women in engineering has to be about “acknowledging everybody right where
they are” and creating space to grow and change in a manner most appropriate to a person’s
current situation.
Efforts to move the dial with men must also reflect an understanding that most men may want
to become advocates for women, but aren’t sure how to navigate the process without becoming
targets themselves.
Finally, efforts to move the dial with men must also reflect an understanding that most men
may want to become advocates for women, but aren’t sure how to navigate the process without
becoming targets themselves. Advocate groups comprised of men provide both safe spaces for men
to share among themselves their feelings and experiences with being increasingly more inclusive
of women. They also allow men to self-select into the kind of support they’re willing to offer, and
bring people together based on a common interest or affinity, enabling intentionality in their work
to diversify the field. “You can’t expect them to include you if you don’t know who you are,” so it’s
important to allow men to explore and maintain their own identities at the same time they expand
beyond their comfort levels to facilitate the increased participation of women in engineering.
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Additional questions to consider regarding the participation of men as advocates for women engineers include:
1. How does the advocacy role of men differ across racial, ethnic, and cultural contexts?
2. Considering intersectionality of identity, in what ways can white male advocates learn from the
advocacy of men of color who are also disproportionately represented in Engineering?
Simple Steps
1. When professors or administrators see women colleagues being interrupted,
they should redirect the conversation.
2. Facilitate dialogue and interactions leading to a more collaborative,
rather than competitive engineering environment.
3. Include a training on unconscious bias, diversity, inclusion, privilege,
and patriarchy in the engineering curriculum, with a focus on educating men.
4. Foster the creation of men’s only advocate groups that can monitor what is going on
around them, determine what is needed more or less to improve the culture, and support
a space for learning that brings people together based on who is interested.
5. Offer leadership courses that include 360 assessments that provide students an opportunity
to both provide and receive feedback from their peers, thereby providing insight into how
people are perceived.
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Difference Makes Me Strong:
The Resiliency of Individuality
Summary
The underrepresented nature of women in engineering is compounded by race and ethnicity,
especially for African American women. According to Dr. Stephanie Adams, Dean, Frank Batten
College of Engineering & Technology Old Dominion University:
• In 2005, out of 23,000 professors of engineering around the country, only 84 were African
American women, only 16 of whom were actually full professors
• By 2015, of the 26,839 engineering professors in the country, 145 were African American women,
and 28 were full professors

Above: Dr. Stephanie Adams, Dean, Batten College of Engineering and Technology, Old Dominion University
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As engineers, women of color bear the burden of a “color tax” in which their actions are
complicated by others’ assumptions about their talent and capabilities. Details of the challenges
women of color face vary based on different sets of cultural dynamics. “Facing the “double bind”
of gender and race, African American women in particular are viewed as either silent and
non-threatening, or visible and a threat.” For instance, Hispanic/Latino women may have similar
but unique issues in their attempt to navigate the engineering world.
In other parts of the world, like in Central America
and the Middle East, seeing women in engineering
and computer science is more commonplace. In the
United States, however, their participation in this
sector is marked with a kind of “otherness.” The result
is that sometimes, women of color in these spaces
adopt self-sabotaging behaviors and end up conforming
to certain gendered and culturally biased stereotypes.
To overcome that pattern, women must often look
beyond the current situation, find confidence in
themselves – which is often fueled by positive mentors
and co-workers – and realize that “people are powerful
and capable of really great things,” and that all people
and all women are entitled to a fair shot
at opportunity.
Building the foundation for that confidence should start early, especially for people coming
from families of limited economic means, or lacking other engineers in their families. It is that
confidence that can later fuel positive experiences in the engineering fields. It’s the kind of confidence that allows one to stare into the face of a challenge and rise to the occasion of overcoming
barriers or hurdles placed in their way. “Even in the workplace, it’s so easy for women to be
undermined. You have to look at yourself and figure out what you are going to do about the
problem, not just point the finger.” The onus is typically placed on women, especially African
American women, to make others feel comfortable with their presence, and that’s part of the
problem. Addressing it requires both “coming outside of our comfort zones, both as women
and men,” and establishing opportunities to find the balance between demonstrating
technological savvy and still being allowed to have women’s voices heard.
Overall, the needle is not moving for women of color in engineering.
Many of the challenges they face today are the same as they were in the 1970s, and the numbers
of women of color in engineering has changed very little. In a study called The Double Bind: The Price
of Being a Minority Woman in Science, the authors explored trends among women in STEM across a
thirty year period to find that while there’s arguable progress on the gender parity front, those
gains have been negligible for women of color. Some of the problem is technical, but “cultural
perception and social relevance matter.” In mathematics, math capability and math identity tend
to be precursors for success in STEM and computer science. Just because women of color may
“come into computer science a different way or from a different background, doesn’t mean
they are somehow deficient.”
Above: Dr. Jakita Owensby Thomas, Philpott Westpoint Stevens Associate Professor, Computer Science and Software Engineering,
Auburn University
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If we are open to re-imagining what we think of when we talk about computer science and
engineering, and who belongs in those roles, it would be easier to architect recruitment and
retention programs around intersectionality. Perceiving talent differently also makes it easier
to call out academic institutions or corporations who claim they cannot find engineers of color
to fill their ranks. “The way we’re perceived has a big impact on how we act.”
In further dissecting this area, additional questions we might ask are:
1. How might white women be better advocates and allies of women of color? What processes
ought we undertake to unearth tensions that lie between women of different ethnic, racial,
and cultural backgrounds?
2. What role does intergenerational difference play in restricting access to opportunity,
and how do we overcome those hurdles?
Simple Steps:
Map out strategies and systematic roadmaps to address the risks diverse women face being
generally deemed “outsiders” in the field, and identify solutions to mitigate that risk in a
confident, thoughtful way.
1. Professors and administrators should write letters of recommendation in a non-gendered
way - focused on talent and technical competence, as well as relational qualities.
2. Create fast, frictionless platforms that help catalogue specific experiences relevant to particular
demographics – i.e. African Americans, Hispanics/Latinos, Native Americans/Pacific Islanders –
and make information sharing and implementation of best practices easier.
3. Map specific solutions tied to the particular needs of different demographics – do not attempt
to map the “average” of an issue.
4. Create systems of rewards and incentives for tenured professors who help younger,
more diverse personnel to achieve tenure.
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Women: Why So Few? It’s an “And” World.
Attract and Retain the Best
Summary
In considering the reasons why so few women enter the field of engineering, we have to
understand we are dealing with a problem that is very complex and systemic in nature. Early
experiences can form outcomes for young women who might otherwise be interested or inclined
to become engineers. For example, if stereotypes persist that say engineers are nerdy white men
who may not be great at communicating with people, and that’s not how you identify, you might
automatically self-select out of that profession, even though you have the technical ability and
desire to be a problem solver.

Above: Kaye Gardner-O’Kearny, Director, Corporte Higer Education, Intel Corporation
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The struggle for greater inclusivity is both personal and interpersonal, and our ability to frame
the right solutions to this issue depends on the questions we ask.
One of the most pressing questions we must ask is whether it is really a viable proposition to have
institutions and organizations focused on engineering to continue working with only half of their
potential resources and human capital? Within eight to ten years of being exposed to the field,
women begin leaving engineering.
• 50% of women engineers ultimately leave the profession, and 25 years into their careers only 20%
of women are still practicing engineers, compared to 40% of men. Of the 40% of women actually
trained as engineers who do not currently work as engineers, 17% never actually entered the field
because they had an early experience – like a bad internship or job interview – that soured them
from the industry entirely. Reference by Dr. Singh. To learn more about the data refer to the
“Comparison of women engineers who persist in or depart from engineering” study presented
in the Journal of Vocational Behavior (2016).
Change the environment and quantify the problem
In evaluating why women leave engineering, a study entitled Stemming the Tide found that women
did not lack engineering talent or confidence to do the work. They were able to project and fiscally
manage their assignments as well as men, and did not lack technical skill, mentorship, support, or
an interest in continuing in their chosen profession. To the contrary, most women left the field of
engineering because their work did not accommodate their familial desires and responsibilities.
Through this lens, it’s clear that the problem of attracting and retaining women as engineers is
less about the women and more about the environments in which they learn and work.
“We’ve been trying to fix women for a long time, but they’re not broken. We’re fixing the wrong thing.”

If the question is do we fix the women or the work environment, the focus of change must be
on fixing the work environment.
One of the best ways to tackle the institutional/environmental barriers women in engineering face
is by using data to quantify the problem and then use that data in a value-added way. “You have to
use data to prove there is a problem. What I haven’t seen us do is use data to solve a problem and
we can kind of get stuck in the data. If you get stuck in the data, you can lose the possibility” of
what can be done to change the problematic systems. In relying on data to problem solve, we must
accept that some of our systems are built on flawed data. Rectifying the problem, then, requires us
to rethink the data. “If you want more women, you have to create more possibility, and you have to
do it younger and younger.”
Up until now, the field of engineering has operated as a zero-sum game in which there are but so
many jobs and only so many people who get promoted. Right now, we have been over-promoting
men, so there should be no surprise they might think we’re trying to take something away from
them if we suggest greater promotions for women. Instead of falling back into fear, we have to
create environments in which both men and women feel like they can thrive. Approaching this
kind of data-driven change requires a great deal of accountability as well. “The people who own
the systems that drive this are the ones we have to hold accountable.” It is not enough to give lip
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service to a problem but we must also be proactive in ensuring that our efforts are capable of
measurement – ultimately, it goes back to the data and being able to use that to create actionable,
measurable change.
Facilitate change among individuals
Even as broad, systemic and cultural change is the goal, and our processes can be targeted to
those ends, we have to acknowledge the critical role of individual action and accountability in this
whole process. “We need to give engineers a chance at the university to think differently than they
do as engineers.” We have to make room somehow for them to be exposed to more diverse thought
because students absorb engineering culture while at school, and that is then transferred and
translated to the workforce.
Facilitating change among individuals requires synergistic action from academic institutions and
corporations alike. Corporations can lead faculty to the well by leveraging their support against
destructive personnel behaviors. At the same time, colleges and universities can use their human
capital (i.e. students, engineering pipeline) to demand a different level of buy in and participation
from corporations on issues of diversity and inclusion. “If you don’t change the input, the output
won’t change.” If we truly strive for gender parity and more inclusive environments, we must be
critical and proactive in how we feed the current engineering pipeline and rethink the ways we
cultivate culture in the future.
To arrive at meaningful answers about retention practices, we must ask ourselves:
1. How can we create cultures of “belonging” that transcend age, race, ethnicity, and the variety
of barriers we use to separate ourselves and “otherize” one another?
2. How do we unearth the nascent interconnection between cross-cultural engagement,
mindfulness, and belongingness to create truly inclusive environments?
Simple Steps:
Target recruitment resources toward young girls (K-5), because many studies say that kids don’t
like math by middle school, and colleges disproportionately focus their recruitment on high school
students.
1. Create more accommodating work environments allowing women to work from
home/remotely, participate in flexible scheduling and encourage them to “make a difference”
through their work at the same time that they strive to achieve work-life balance.
2. Ensure women receive training on how to manage and operate a P&L, and create succession
plans that accounts for having the right balance of diversity in operational roles.
3. Create objective structures for measuring success and maintaining accountability because
self-reporting lends itself to manipulation of data and results.
4. Create several camp-like/extracurricular experiences for young girls to regularly interact with
engineering programming so they can reimagine the profession and better picture themselves
in key roles.
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Recommended Solutions
In framing the BluePrint for Action Writing the W into Engineering and recruiting and retaining more
women in this field, participants set forth twenty-seven recommendations across organizations:
Academic Recommendations
1. Target recruitment resources toward young girls (K-5), because many studies say that kids do
not like math by middle school, and colleges disproportionately focus their recruitment on
high school students.
2. Take college level engineers and give them internships in public schools, where they can both
expose young kids to the field and try to recruit new engineers.
3. Include training on unconscious bias, diversity, inclusion, privilege, and patriarchy in the
engineering curriculum, with a focus on educating men.

Above: Besan Adu Radwan, Sanetra Bailey and Alexandria Glaize stopped for a picture while enjoing the tour at the
George Bush Presidential Library
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4. When professors or administrators see a woman colleague being interrupted, they should
redirect the conversation back to her.
5. Professors and administrators should write letters of recommendation in a non-gendered
way - focused on talent and technical competence, as well as relational qualities.
6. Implement “Gold shirt” pilot programs that operate similar to “Red shirt” programs that
give students who have potential additional preparation to succeed in engineering.
7.

Create opportunities in the curriculum for students to do something focused on diversity
during summer internships or work-study programs.

8. Offer leadership courses that include 360 assessments that provide students an opportunity
to both provide and receive feedback from their peers, thereby providing insight into how
people are perceived.
9. Create systems of rewards and incentives for tenured professors who help younger,
more diverse personnel to achieve tenure.
10. Offer a required cultural awareness class for all students in order to increase their
broad-based understanding and appreciation about other cultures.
Industry Recommendations
1. Employ mass career customization opportunities, like designing “career intermission pilot
programs” for women who want to have families and remain on the professional tract.
2. Map out strategies and systematic roadmaps to address the risks diverse women face being
generally deemed “outsiders” in the field, and identify solutions to mitigate that risk in a
confident, thoughtful way.
3. Create and support Employee Resource Groups that connect women globally, and establish
mentor/protégé networks that help with culture and fit.
4. Ensure that women receive training on how to manage and operate a P&L, and create
succession plans that accounts for having the right balance of diversity in operational roles.
5. Create more accommodating work environments allowing women to work from
home/remotely, participate in flexible scheduling, and encourage them to “make a difference”
through their work at the same time they strive to achieve work-life balance.
6. Create objective structures for measuring success and maintaining accountability because
self-reporting lends itself to manipulation of data and results.
7.

Foster the creation of men’s only advocate groups that can monitor what is going on
around them, determine what’s needed more or less to improve the culture, and support a
space for learning that brings people together based on who’s interested.

8. Develop personal action plans tied to compensation that track intentional action in a
measurable way.
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Policy/NGO/Third Party Recommendations
1. Create fast, frictionless platforms that help catalogue specific experiences relevant to particular
demographics – i.e. African Americans, Hispanics/Latinos, Native Americans/Pacific Islanders –
and make information sharing and implementation of best practices easier.
2. Map specific solutions tied to the particular needs of different demographics – do not attempt
to map the “average” of an issue.
3. Facilitate dialogue and interactions leading to a more collaborative, rather than competitive,
engineering environment.
4. Establish forums and opportunities for women to better use their networks to help advance
and support other women, and show future generations how to behave across sectors in a partnered and strategic way.
5. Establish and support the creation of mentorship and internship programs.
6. Create better marketing messages, collaterals, and outputs that better speak to the target
demographics we’re trying to attract to the field.
7.

Create several camp-like/extracurricular experiences for young girls to regularly interact
with engineering programming so that they can reimagine the profession and better picture
themselves in key roles.

8. Connect young girls and members of the community with STEM curriculum and mentors.
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A Conversation With Leaders
Creating an environment in which women feel welcomed to the profession of engineering
requires accountable leadership at the institutional, executive, management, and personal
levels. Everyone has a part to play, and “it’s important to understand when you’re actually in a
position to make a difference.” If everyone takes ownership of the problem, things will change.
People “have to have the moral courage to stand up for what’s right, even if it’s not in [their]
foundational fiber.”
Historically, while they represent a critical part of the pipeline, engineering schools have not taken
ownership of the quest to enhance diversity and inclusion. Now, the tide is shifting and they are
increasingly pursuing options to become part of the solution. Across the country, 178 engineering
schools, in partnership with the White House Office of Science and Technology Policy, have taken
a pledge to change the conversation and create a new face for engineering. The future is bright,
but the greatest barrier to increasing the participation of women in engineering is to convince
academia to change what may be a comfortable culture. In this context, the root and foundation

Above: Adrienne Anderson, PhD, Chief Executive Officer – Advisor, The United States Capitol Police, The Global Consortium and Yannis
Yortsos, Dean, Viterbi School of Engineering, University of Southern California enjoying a comment from Angie Gildea, Principal, KPMG
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of diversity and inclusion starts with leadership and works its way down through the ranks.
Leaders must act as if they have something to prove and employ diverse teams to solve both big
and discrete problems. The goal always must be to implement a targeted strategy and then
leverage political momentum to sell particular ideas and programs to the broader community.
Strong leadership is only part of the equation. Vision and tactical planning must also support
efforts to increase women in engineering. Whether implementing programs of mass career
customization, or providing flexible schedules and varying work incentives, women may need
different types of work situations – at least temporarily – that reflect the realities of typically
being primary caregivers and leading breadwinners in their families. Like engineering schools,
companies may teach people how to be great engineers. However, not enough attention gets paid
to leadership potential and cultivating a diverse and malleable workforce that accommodates the
lives of women. Unsupported talent often dwindles in the face of increasing challenges — this is
particularly true for women engineers. A recent TED Talk called The Missing 33% referenced the
differences between how men and women are mentored. Women are taught to speak up and ask
for what they need, while men are taught financial and operational acumen and how to operate a
P&L. This discrepancy in mentorship and training undergirds one of the challenges women face
as engineers.
Changing what and how women are taught are both
critical aspects of Writing the W into Engineering.
Increasingly in academia, focus has shifted to the ability
of people to solve significant social problems. Whether
we are exploring issues of improving urban infrastructure
or cyber security programs, as we begin socializing what
engineering is, the support factor women receive may be
different because of an increased appeal towards creating
broader social impact. “We live in an era of convergence,
and engineering and technology live at the center of that.
At the same time that engineering is being recast as an
engine for problem solving, public portrayals and media
imagery about the industry must also reflect present-day
realities.”
To achieve real gender parity, the demographics of output need to be invariant from the
demographics of input. In other words, universities can solve half the representation problem
if they address their ability to admit as many students as they want and develop specialized
practices to retain them. Part of retention involves the cataloguing of specific experiences relevant
to particular demographics and adopting best practices that can be implemented in a culturally
sensitive and contextually relevant way. Further, academic institutions, corporate organizations,
and individuals alike must be aware of unconscious norms and realize the responsibility lies on
both sides of the equation to bring people into the conversation.

Above: Ken Barrett, Chief Diversity Officer, General Motors, sharing key insights on how to be a leader during adversity
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Leveraging momentum to increase the participation of women in engineering also requires that
women think outside the box. They must move beyond their comfort zones, and place themselves
in sometimes unfamiliar territory to make sure their ideas and expertise get exposure. At the same
time, institutions looking to welcome women into their engineering ecosystem ought to consider
the risks, especially to diverse women, in being trailblazers in this space. Risk mitigation strategies
that may involve calling in favors, mapping out strategies to address risk head on, and creating a
systematic roadmap for how to get things done can go a long way toward ensuring that women get
the opportunities and support they deserve and need to thrive. Big data can also be a helpful tool
in mapping out and assessing risk by allowing organizations to review a variety of factors and
calculations with the goal of being proactive in addressing risk.
If innovation and opportunity are truly the names of the game, we need to take a macro-level
view of what it takes for women to be successful as engineers and tailor our approaches
accordingly. Writing the W into Engineering also requires a multi-pronged approach. Beyond
engineering schools giving people the tools and skills to become successful in both corporate
and entrepreneurial settings, corporations would be wise to establish employee resource groups
and mentor/protégé networks that help foster a hospitable culture and fit for women to thrive.
Likewise, the public face of engineering must change. “You cannot be what you cannot see.”
Moving the needle in a real way requires that women have more visible roles as engineers in
broader society, and that we learn to humanize the profession in ways that makes people
want to jump on board!
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Conclusion
Writing the W into Engineering is a multi-faceted, interdisciplinary approach requiring the full input
and buy-in of corporations, academia, NGOs, and policymakers alike. The road to greater inclusivity
and full participation by women in engineering necessitates cultural change and communal action.
Our efforts must not only be intentional, but they must be measurable, like SMART, and we must
be held accountable for both our actions and inactions. Creating change and achieving gender
parity will not happen overnight. With an eye toward rigorous, specific change, however, we can
ensure and increase the presence of women engineers in America.

Above: STEM Zone
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