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Abstract—Rapid changes in modern product development
and realization and the move towards globalization are
creating gaps in engineering education systems around the
world. The global economy has changed the way that engi-
neering firms design, develop, and produce their products.
The new global business realities mandate that all firms
should evaluate many options available worldwide, not just
locally. The current trends are only likely to continue as the
world economy becomes more competitive, interdependent,
and characterized by global relationships among supply
chain partners. This paper presents a plan for preparing
engineering students for the new global sourcing environ-
ments and product realization processes.

Index Terms—engineering education, global sourcing, prod-
uct development and realization.

L INTRODUCTION

Engineering education today is facing an unprecedented
array of challenges. Today’s continuously changing
world, with ever increasing globalization, has upturned the
environment in which engineers had traditionally operat-
ed. In the face of such upheaval, an important question to
address is how engineering education programs need to
respond to these sea changes. While universities are
scrambling to prepare engineering students for this new
era of globalization, the rapidity of change in the global
environment very quickly outpaces the snail’s pace of
curricular reform. Hence, universities are constantly play-
ing the game of catch up.

The development of a pipeline of engineers with the
necessary skills to operate in today’s environment cannot
really occur without paying close attention to the needs of
industry. The new generation of engineers will need skills
in areas such as supply chain management, technology
evaluation, quality engineering and product testing,
among others. These engineers will become employees
who know how to operate in the world of multiple simul-
taneous product lines, global sources, and extensive cus-
tomer and partner interfacing.

In this paper, we present a strategic plan for preparing
engineering students for the new global sourcing envi-
ronment. This plan includes: Supply Chain Management
(SCM) training; Project Management (PM) training; uni-
versity-industry partnerships; problem-based learning;
course portfolios; and study abroad.

II.  THE GLOBAL SOURCING ENVIRONMENT

“Thirty years ago, many large firms were vertically in-
tegrated, meaning they owned some of their suppliers
and/or customers. Today, this practice is much less com-
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mon” [[1], pp. 5]. Indeed, in today’s world “the typical
manufacturer spends more than 60 percent of its total
income from sales on purchased services and materials”
[[2], pp. 362]. In some industries, this figure can be “as
high as 80 percent or more” [[3], pp. 1]. Not surprisingly,
“integrating suppliers and customers ... is critical in to-
day’s increasingly competitive environment” [[4], pp.
213]. Unfortunately, companies are finding that “knowing
this and doing it are two different matters” [[4], pp. 213].
Given such a complex context, it is easy to see why engi-
neering students need training to meet the new demands of
this changing environment.

In addition to outside suppliers accounting for an ever
increasing proportion of sales, companies are increasingly
selecting these outside sources from around the world.
The new global business realities have created a global
sourcing environment where firms need to adopt global
sourcing strategies [5]. Accelerating these global trends
are improved transportation, cost effective global delivery
services, broadband networks, and information links, all
of which are continuously eroding the barriers of time and
space.

Global sourcing has affected not just purchasing prac-
tices, but also the entire way that firms design, develop,
and produce their products. For example, if a company
shifts its game from purchasing raw materials to instead
purchasing assembled components, this decision will have
huge implications for the redesign of all the company’s
processes.

Several studies have commented on the impact of glob-
alization on supply chains for high-tech production lines
[6][71[8]. The new realities mandate that companies eval-
uate design, development, and realization options from
across the world. A plethora of areas within the company
are bound to be affected, such as facility location, capacity
planning, global bills of materials, duties, and local con-
tent requirements, among others [9]. Even the new prod-
uct development (NPD) process has changed. NPD col-
laboration nowadays often spans corporate, regional, and
national boundaries. Boeing’s 7E7 program, for example,
involved 30 companies and spanned 8 countries [10].

It is within this global sourcing environment that engi-
neering students must learn how to operate. These trends
will only increase as the world economies become more
interrelated, more competitive, and more interdependent.
In such an environment, engineers must regularly prepare
specifications and sources sought documents, communi-
cate specifications to potential partners and suppliers,
conduct technical evaluations on the multitude of global
solutions available to them, assess capabilities of suppliers
and partners, develop testing plans, as well as operate in
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different nations and cultures. To achieve that goal, their
preparation should give them opportunities to master how
to work in real life supply chain management.

III. CURRENT GAPS IN ENGINEERING EDUCATION

We now proceed to examine engineering education
programs in the context of the global environment de-
scribed above. Taking a critical viewpoint, we notice that
many programs are not designed to provide students with
the skills necessary to successfully operate in this new
environment. Most significantly, students lack exposure to
the skills necessary for operating within modern, global
supply chains.

In addition to the above deficiency, we also notice some
other important gaps. These gaps are also, in many re-
spects, related to the global context. They include:

1. Inadequate emphasis on translating technical chal-
lenges to Requests for Proposals (RFPs) and Specifi-
cations.

2. Inadequate emphasis on technical evaluation of of-
fered solutions.

3. Inadequate emphasis on business case vs. technical
specification trade-offs.

4. Inadequate emphasis on systems engineering and in-
dustrial engineering.

S. Significant lack of Quality Engineering and Product
Testing Statistics.

6. Inadequate emphasis on Design for Manufacturing
(DFM).

7. Inadequate emphasis on sustainable engineering solu-
tions, and environmental impact of products, and
processes to produce them.

To address such gaps in current engineering education
programs, we propose a strategic plan that includes cur-
riculum changes as well as teaching strategies. The chang-
es are:

1. Training in Supply Chain Management (SCM) skills
2. Training in Project Management (PM) skills

. University-Industry partnerships

. Problem-based learning

. Course portfolios

. Study abroad
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IV. SuPPLY CHAIN MANAGEMENT (SCM) SKILLS

As noted earlier, SCM has become an essential skill set
for managers of global enterprises involved with the flow
of goods and services towards fulfilling customers’ needs.
SCM is the management of all activities involved in the
sourcing of materials, the production of products, as well
as the distribution of the products through wholesalers,
distributors and retailers to the end user. It utilizes the
methods of logistics and operations research to construct
supply chains using holistic approaches that realize value
at all nodes of the chain.

Robust supply chains allow businesses to deliver the
most cost competitive and timely solutions to their cus-
tomers by leveraging the capabilities of the multiple link-
ages in their supply chain. Many companies find that it is
preferable to specialize in an area where they offer distinct
advantages, while relying on supply chain partners for
other specializations. By combining strengths, together
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they can create the best offer for the customer. Thus, in
today’s highly competitive global business climate, domi-
nated by multiple sourcing, effective and robust supply
chains are essential for companies to leverage their supply
chain partners to meet customers’ needs.

As companies are increasingly recognizing the need for
SCM skills at all levels of the organization, engineering
and business education programs across the nation are
growing their offerings in SCM and the related discipline
of logistics. While many different programs exist, with
different flavors, we will present an example that we have
developed at our university. Working collaboratively, the
engineering and business schools have developed a pro-
gram in SCM that allows students to earn a post-graduate
certificate or concentration. This program is focused on
developing a portfolio of SCM skills that are indispensa-
ble in the current complex business and engineering envi-
ronment dominated by globalization and outsourcing.

The SCM program consists of four graduate courses (12
credit hours). Students enrolled in our M.Eng. program, as
well as others with a prior undergraduate degree in engi-
neering, can earn a post-graduate SCM certificate. Mean-
while, students enrolled in our MBA program can earn an
SCM concentration within their MBA. As well, students
already having an MBA from an accredited institution can
complete a post-graduate SCM certificate.

Engineering and business students can enroll in the
same courses, allowing them to learn with and from each
other, and gain an interdisciplinary experience that pro-
motes career readiness. Engineering and business faculty
teach the courses to create a cross-functional learning
environment. The program also includes a capstone course
where students apply their skills to a process improvement
project.

All students need a prerequisite course in Engineering
or Managerial Statistics. In addition, students must com-
plete four required courses in Operations Management,
Supply Chain Management or Supply Chain Engineering,
Lean Six Sigma Principles, and a Process Improvement
Application Project.

V. PROJECT MANAGEMENT (PM) SKILLS

“Projects are common in everyday life as well as in
business” [[2], pp. 50]. This statement is especially true in
an engineering context. The engineer is constantly in the
middle of some project or the other, whether it be a tech-
nology innovation project, NPD project, process im-
provement project, lean project, six sigma project, or a
simple kaizen event. Thus, it is not an understatement to
say that PM skills are essential elements of an engineer’s
toolkit. With the increasing demand in a world economy
to combine different tools for implementing projects, there
is a greater need today for skilled project managers to
improve company performance.

Globalization means that “many projects now involve
global teams whose members operate in different coun-
tries and different time zones, each bringing a unique set
of talents to the project” [[11], pp. 3]. “For example, Boe-
ing created global supplier/strategic partner teams for their
new 787 Dreamliner aircraft to co-design and produce
various portions of the new plane: the vertical in Seattle,
WA, the cockpit in Wichita, KS, the wings in Japan, and
the center fuselage in Italy” [[11], pp. 39].
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Thus, PM skills are important for both business and en-
gineering students. In order to satisfy student and employ-
er demand for knowledge and skills related to PM, many
business schools are offering graduate level courses, and
even complete degree programs, in PM. Some schools
started out by offering concentrations in PM, and then
expanded to MS programs. As with SCM programs, many
different flavors can be found.

Once again, we will present an example that we have
developed at our university. Our PM program offers con-
tent similar to others, but is designed to be multidiscipli-
nary. As with our SCM program, both engineering and
business students can enroll in the same courses. Engi-
neering and business faculty teach the courses in a cross-
functional learning environment similar to business set-
tings where projects are managed. In addition, we decided
to align the course content closely with the Project Man-
agement Institute’s (PMI) certifications, namely Project
Management Professional (PMP) and Certified Associate
in Project Management (CAPM). Thus, students complet-
ing the program qualify to take either the PMP or CAPM
exam, depending on their prior project work experience,
and are encouraged to do so. PMI certification signifies
that students have achieved a recognized standard of glob-
al best practices.

The PM program consists of four graduate courses (12
credit hours). Students enrolled in our M.Eng. program, as
well as others with a prior undergraduate degree in engi-
neering, can earn a post-graduate PM certificate. Mean-
while, students enrolled in our MBA program can earn a
PM concentration within their MBA. As well, students
already having an MBA from an accredited institution can
complete a post-graduate PM certificate.

All students need a prerequisite course in Engineering
or Managerial Statistics. In addition, students will com-
plete four required courses in Operations Management,
Managerial Skills and Project Leadership, Project Risk
Management, and Lean Six Sigma Principles.

VI.  UNIVERSITY-INDUSTRY PARTNERSHIP

An important element in preparing students for a global
environment is the building of partnerships between uni-
versities and industry. University-industry partnerships
can take several forms. At a basic level, industry experts
can be brought into classrooms as guest speakers, or stu-
dents taken on field trips. Student internships in “real-
world” industry settings can also be great learning oppor-
tunities. In that regard, it may be helpful if students are
required to participate in internships as part of their cur-
riculum.

At the higher end of the university-industry partnership
spectrum, schools must actively seek industry involve-
ment in curriculum development. The surest way to keep
educational outcomes current, and in tune with rapidly
evolving industry requirements, is to regularly revamp
course offerings based on input from a panel of industry
experts.

VII. PROBLEM-BASED LEARNING (PBL)

Another important element in preparing students for a
global environment is the incorporation of PBL as part of
the teaching of technical courses. There are many benefits
of using PBL including the development of critical think-
ing, improving students’ analytical abilities, and helping
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students understand the practical applications of the mate-
rial presented in class. Universities that adopt PBL move
engineering education toward real world challenges that
are every bit as technical, but also capture the many facets
of a successful project or product in the global economy.

VIIL.

A course portfolio is a document prepared by a student
that summarizes each chapter in the course. Preparing a
course portfolio forces students to engage in deeper learn-
ing, as they have to understand the material thoroughly
before they can rewrite it in their own words. A related
benefit has to do with improving students’ technical writ-
ing skills.

Writing skills are essential in any engineering context
since the consequences of miscommunication can be ex-
pensive. In a globally dispersed supply chain, these con-
sequences can get magnified. Consider a simple example:
A sends an email to a supplier, B; B doesn’t understand
the email; but B is on a different time zone, so B cannot
just pick up the phone to clarify the doubt; and so on.
Given that a significant amount of engineering discipli-
nary knowledge cannot be communicated without strong
technical writing, having excellent technical writers in the
work place is important for seamless collaboration.

A course portfolio also allows instructors to evaluate
students’ understanding of course material. A helpful way
to implement a course portfolio is to let students know
that they can use only the course portfolio on the exam,
and nothing else. To ensure that students differentiate
between important topics and others, students can be
asked to limit the length of each chapter portfolio.

COURSE PORTFOLIOS

IX. STUDY ABROAD

Several authors have written about the changing role of
engineers in today’s evolving global environment
[12][13][14]. This new role requires engineers to exhibit a
greater appreciation of the tremendous variety of cultures,
customs, and ways of operating that exist around the
world. In contrast to universities in Europe, where many
students not only gain fluency in multiple languages, but
are also able to gain experiences in multiple nations and
cultures, U.S. universities have been criticized for not
preparing students with a global outlook. A great way to
help engineering students think globally is to have them
engage in study abroad experiences. No amount of reading
about a distant place can substitute for the real thing.

To obtain a better understanding of the emerging global
environment, it is important for students to develop an
understanding of the world and the challenges faced by
different regions, and the forces that hold them in balance.
For example, technological challenges like climate change
and sustainable energy sources can take on entirely differ-
ent meanings in different contexts, with entirely different
implications. Study abroad can provide students better
insights into global marketplaces, economic trends, the
availability and use of resources in different regions, and
other factors that influence the success of technological
ventures in different parts of the world. Students also gain
confidence and motivation to engage in further interna-
tional undertakings.

While longer term study abroad programs (generally
eight weeks or more) provide these benefits, it may not be
practical for many students given time and/or financial

21



PAPER
PREPARING ENGINEERING STUDENTS FOR THE GLOBAL SOURCING ENVIRONMENT

constraints. Our strategy recommends the use of shorter-
term programs. Short-term study abroad programs can
increase participation and be done outside of the semester
format. This is especially important for more structured
programs like engineering [15]. While the benefits of
longer-term study abroad are more accepted because of
longer in-country experience, a study of 6,378 former
study abroad participants found no significant difference
in global engagement related to the duration of the pro-
grams; depth and intensity of the experience is what mat-
tered most [16]. Short term programs often offer the ad-
vantage of being led by faculty from the home university,
and can be controlled and structured to maximize student
experiences during the time abroad, require ongoing re-
flection, and better integrate with student’s course work
[15]. Short-term programs would also better allow stu-
dents to have more than one study abroad experience, for
example in both a developed and a developing country.

We have had short-term study abroad programs in both
developed and developing countries. One program sent
engineering students to Germany to study how that coun-
try is using alternative and renewable energy. In a project
led by our student chapter of Engineers Without Borders,
students designed a solar-powered ground water pump
system, and then traveled abroad to India to install it in a
village. This program combined the benefits of study
abroad and problem-based learning. Given limitations in
what study abroad opportunities can be offered and/or
sufficiency of students to make a particular trip viable,
students are also encouraged to participate in study abroad
opportunities in other schools such as the university’s
school of business.

An important aspect of providing maximum depth of
experience during the trip is on-campus components be-
fore and after the experience. While also meeting course
contact hour requirements, study beforehand can establish
a base level of learning that heightens perceptions of in-
ternational issues during the visit. Prior leaning could take
many forms depending the nature of the program, such as
differences in business/infrastructure context, the design
phase of a problem-based learning project, culture, histo-
ry, and even basic language instruction. Post-trip compo-
nents provide a chance for reflection, exchange of experi-
ences, and project presentations. The Florida Institute of
Technology even uses online synchronous and asynchro-
nous meetings before and after to extend opportunities to
more students, such as part-time students, students from
satellite campuses, or even from other universities to at-
tain sufficient numbers of students to run a particular
study abroad course [17].

X. CONCLUSION

In many respects, the world today is indeed flat [12].
Skilled human talent is more globally mobile than ever
before. Consider what happened during the global finan-
cial crisis when thousands of project management profes-
sionals in Hong Kong were displaced by lower wage tal-
ent from China [11][18]. “As a result, Hong Kong PMs
are finding that they need to increase their value to busi-
ness in order to compete with the new arrivals from Chi-
na” [[18], pp. 43].

Extending this logic to engineering education, universi-
ties need to be constantly aware of global shifts in demand
for skills. In an era when even highly skilled professionals
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find themselves expendable, what to talk of engineering
graduates who lack the necessary skills?

Many US companies are already accustomed to hiring
global talent. The term “outsourcing” has become a com-
mon buzzword, not just in the manufacturing sector, but in
several diverse fields as well. In the software field, for
example, technology companies cite a lack of skilled local
software talent as they continue to petition the government
to issue more visas. Meanwhile, local software profes-
sionals bemoan depressed wages. On a similar somber
note, unless engineering students are adequately trained
for a global environment, it is no stretch of the imagina-
tion that companies will seek talent elsewhere. It is cru-
cial, therefore, that universities prepare their graduates to
operate in this new global environment.

In this paper we presented a strategic plan that will help
better prepare engineering students for the new global
sourcing environment. As we have outlined, universities
can implement curricular changes that include training in
SCM and PM skills. We also recommend the adoption of
learning strategies such as university-industry partner-
ships, problem-based learning, course portfolios, and
study abroad.
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