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Globalization and Offshoring of Software
A Report of the ACM Job Migration Task Force

Foreword

For the past six decades, the Association for Computing Machinery (ACM) has been an
integral part of the evolution of computing as a science and profession. In early 2004, ACM
members began expressing concern about the future of computing as a viable field of study
and work. There were daily stories in national and international media describing major
shifts in employment that were occurring largely as a result of offshoring. Combined with
the impact of the end of the dot.com boom, these reports raised more questions than they
answered in the minds of many ACM members.

Given these concerns, ACM Council commissioned a Task Force to look at the facts behind
the rapid globalization of IT and the migration of jobs resulting from outsourcing and
offshoring. Being an international organization, ACM expected the task force to look at the
issue from a global perspective, as compared to a country-centric one. This was not
intended to be a study of offshoring from the United States to India and China and the
impact of that offshoring on the computing profession in the United States. Instead, the
task force was charged with looking at the forces shaping the migration of jobs worldwide in
the computing and information technology fields. Prior to this effort, no study has looked at
offshoring on a global scale.

ACM Presidents Maria Klawe (2002-04) and David Patterson (2004-06) invited Frank
Mayadas of the Sloan Foundation, Moshe Y. Vardi of Rice University, and Bill Aspray of
Indiana University to lead the effort. This group commissioned a task force of computer
scientists, social scientists, and labor economists from around the world. The Task Force
held four in-person meetings at which the facts and data surrounding the issue were
presented and discussed. In the process, trends emerged, myths were debunked, and a
more realistic picture of the current state and likely future of the information technology
field, profession, and industry emerged.

The report resulting from this study is significant. Moreover, the annotated bibliography
available on the ACM Web site provides the most comprehensive list of reports, resources,
and papers assembled on the topic of offshoring. As described in detail in the eight chapters
that comprise the report, the field of computing and information technology has experienced
a dramatic shift in the past five years to a truly global industry. The forces that have driven
and shaped this change are still at play and will continue. The implications for every ACM
member are significant. Full participation in the systems, software, and services portion of
the global information technology field will require deep grounding in the fundamentals of
computing, new knowledge surrounding business processes and platforms, and a deeper
understanding of the global community in which work will be done. The educational systems
that underpin our profession will heed to change.

The future of IT is exciting, but it is a future very different from the past, and even from
the present.

John R. White
ACM Chief Executive Officer
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Globalization and Offshoring of Software
A Report of the ACM Job Migration Task Force

Executive Summary and Findings

Why this Study?

This study reports on the findings of a Task Force established by The Association for
Computing Machinery (ACM) to look at the issues surrounding the migration of jobs
worldwide within the computing and information technology field and industry. ACM initiated
this study to provide a deeper understanding of the trends in, and the forces behind, the
globalization and offshoring of software. Because ACM is an international educational and
scientific computing society, the study approached the issue of offshoring of software from
an international as opposed to a United States-centric perspective. Moreover, the task force
that conducted the study comprised not only computer scientists (ACM’s traditional
constituency) but also labor economists and social scientists from around the world. We
believe that this approach, and this perspective, are unique. Most reports on globalization
and offshoring are produced either by governments or national organizations, and thus
provide an inherently national perspective, or by consulting firms in pursuit of their own or
their clients’ business interests.

The primary purpose of the study is to provide ACM’s 83,000 members, the computing
field, the IT profession, and the public an objective perspective on current and future trends
in the globalization of the software industry so that ACM members can better prepare
themselves for a successful future in the system, software, and services portion of the
global information technology field. We also believe this extensive study will be of value to
those shaping the policies, priorities, and investments any country must make if it desires to
remain or become a part of the global software-systems-services industry.

Scope of the Study

This study reports on the current state of globalization and offshoring of software and
related information technology (IT) services. (Outsourcing refers to having work for a
company done by another organization. Offshoring refers to having this work done in
another country, whether or not it is done by part of the same company.)

The report is focused primarily on software systems work carried out in developing
countries for export, as opposed to work done in a developing country for their local market.
The ACM Task Force reviewed existing reports and data from around the world, and heard
in-person from many experts, on issues relevant to globalization and offshoring. In the
process, the Task Force took an in-depth look at the following:

1. The economic theories and data that underpin our current understanding of the forces
shaping globalization today and in the future.

Offshoring from the perspective of different countries—both developed and developing.
Offshoring from the perspective of different types of corporations.
The globalization of computing research.

The risks and exposure that offshoring engenders.

o v kWD

The implications for educational systems throughout the world.
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7. The political responses to the opportunities and disruptions that accompany
globalization.

Each of these areas is explored in detail in a chapter of the report.

Findings and Recommendations

In reviewing many existing reports, data, theories, and perspectives, a number of key
findings and recommendations emerged.

1. Globalization of, and offshoring within, the software industry are deeply
connected and both will continue to grow. Key enablers of this growth are
information technology itself, the evolution of work and business processes,
education, and national policies.

The world has changed. Information technology is largely now a global field, business,
and industry. There are many factors contributing to this change, and much of this change
has occurred within the past five years. Offshoring is a symptom of the globalization of the
software-systems-services industry.

This rapid shift to a global software-systems-services industry in which offshoring is a
reality has been driven by advances and changes in four major areas:

1. Technology—including the wide availability of low-cost, high-bandwidth
telecommunications and the standardization of software platforms and business
software applications.

2. Work processes—including the digitalization of work and the reorganization of work
processes so that routine or commodity components can be outsourced.

3. Business models—including early-adopter champions of offshoring, venture capital
companies that insist the companies they finance use offshoring strategies to reduce
capital burn rate, and the rise of intermediary companies that help firms to offshore
their work.

4. Other drivers—including worldwide improvements in technical education, increased
movement of students and workers across national borders, lowering of national
trade barriers, and the end of the Cold War and the concomitant increase in the
number of countries participating in the world market.

2. Both anecdotal evidence and economic theory indicate that offshoring between
developed and developing countries can, as a whole, benefit both, but
competition is intensifying.

The economic theory of comparative advantage argues that if countries specialize in areas
where they have a comparative advantage and they freely trade goods and services over
the long run, all nations involved will gain greater wealth. As an example, the US and India
have deeply interconnected software industries. India benefits from generating new revenue
and creating high-value jobs; the US benefits from having US-based corporations achieve
better financial performance as a result of the cost savings associated with offshoring some
jobs and investing increased profits in growing business opportunities that create new jobs.
This theory is supported to some extent by data from the US Bureau of Labor Statistics
(BLS). According to BLS reports, despite a significant increase in offshoring over the past
five years, more IT jobs are available today in the US than at the height of the dot.com
boom. Moreover, IT jobs are predicted to be among the fastest-growing occupations over
the next decade.
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Some economists have recently argued that in certain situations offshoring can benefit
one country at the expense of another. While debate continues about this aspect of
theory/policy, the majority of the economic community continues to believe that free trade
is beneficial to all countries involved, though some argue that globalization may lead to
technology leaders’ losing their current dominant position.

In any event, economists agree that even if a nation as a whole gains from offshoring,
individuals and local communities can be harmed. One solution to this potential negative
impact is for corporations or their governments to provide programs that aid these
individuals and their related communities in once again becoming competitive. The cost of
such “safety-net” programs can be high and, thus, difficult to implement politically.

3. While offshoring will increase, determining the specifics of this increase is
difficult given the current quantity, quality, and objectivity of data available.
Skepticism is warranted regarding claims about the number of jobs to be
offshored and the projected growth of software industries in developing
nations.

Data for making good decisions about offshoring are difficult to obtain. Government data
as collected are not very helpful and do not adequately address the specific issue of
offshoring. The objectivity and quality of other data sources, especially the data in reports
from consulting firms and trade associations, is open to question, as these organizations
may be serving their own agendas. Projections are always more suspect than data on
current employment levels.

It is very difficult to determine how many jobs are being, or will be, lost due to offshoring.
The best data available are for the United States. Some reports suggest that 12 to 14
million jobs are vulnerable to offshoring over the next 15 years. This number is, at best, an
upper limit on the number of jobs at risk. To date, the annual job loss attributable to
offshoring is approximately 2 to 3 percent of the IT workforce. But this number is small
compared with the much higher level of job loss and creation that occurs every year in the
United States.

Thirty percent of the world’s largest 1000 firms are offshoring work, but there is a
significant variance between countries. This percentage is expected to increase, and an
increase in the amount of work offshored is consistent with the expected growth rate of 20
to 30 percent for the offshoring industries in India and China. Almost all estimates are
based on reports from national and international consulting firms and, thus, subject to
scrutiny.

4. Standardized jobs are more easily moved from developed to developing
countries than are higher-skill jobs. These standardized jobs were the initial
focus of offshoring. Today, global competition in higher-end skills, such as
research, is increasing. These trends have implications for individuals,
companies, and countries.

The report considers several case studies of firms and how they are addressing offshoring,
including software service firms in low-wage nations and four types of firms in high-wage
nations: packaged software firms, software service firms, entrepreneurial start-up firms,
and established firms outside the IT sector. These cases show that the amount and diversity
of work being offshored is increasing; and companies, including start-ups, are learning how
to access and use higher skill levels in developing countries.

One example of a higher-skill area now subject to global competition is computing
research. Historically, the bulk of this research was carried out in only a few countries -
countries with high purchasing-power-parity adjusted gross domestic product (PPP GDP)
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and with a relatively large percentage of PPP GDP devoted to research and development.
This situation is changing rapidly and the trend looks inexorable. Many companies have
established research centers in multiple countries. Most of these companies retain strong
research operations in their home country. This fact, combined with increasing national
research investment in India and China, is leading to both an increase in the total worldwide
investment in research and a wider distribution of research activities around the world.

People are by far the most important asset in research. The historic advantage held by
Western Europe and the United States is not as strong today as in the past, given the
developments in the graduate education systems in China and India, increased
opportunities for research careers in those countries, and the rising national investment in
research. The United States, in particular, faces a challenge in its inability to recruit and
retain foreign students and researchers in the numbers it did in the past. Its dominance in
the research area is likely, therefore, to be challenged.

Finally, while there is no way of ensuring lifetime IT employment, there are steps that
students and IT workers can take to improve their chances of long-term employment in IT
occupations. These include obtaining a strong foundational education, learning the
technologies used in the global software industry, keeping skills up to date throughout their
career, developing good teamwork and communication skills, becoming familiar with other
cultures, and managing their careers so as to choose work in industries and jobs
occupations less likely to be automated or sent to a low-wage country.

5. Offshoring magnifies existing risks and creates new and often poorly
understood or addressed threats to national security, business property and
processes, and individuals’ privacy. While it is unlikely these risks will deter the
growth of offshoring, businesses and nations should employ strategies to
mitigate them.

When businesses offshore work, they increase not only their own business-related risks
(e.g., intellectual property theft, failures in longer supply chains, or complexity arising from
conflicting legal environments) they also increase risks to national security and individuals’
privacy. Businesses have a clear incentive to manage these new risks to suit their own
interests, but nations and individuals often have little awareness of the exposures created.
For example, many nations have adopted commercial off-the-shelf (COTS) software and
Internet Protocol technologies in IT-based military systems and critical infrastructure
systems. Many COTS systems are developed, in part or whole, offshore, making it
extremely difficult for buyers to understand all source and application code. This creates the
possibility that a hostile nation or non-governmental hostile agents (terrorist/criminal) can
compromise these systems. Individuals often are exposed to loss of privacy or identity
theft. Bank records, transaction records, call center traffic, and service centers all are being
offshored today. Voluminous medical records are being transferred offshore, read by
clinicians elsewhere, stored and manipulated in foreign repositories, and managed under
much less restrictive laws about privacy and security than in most developed countries.

These risks can be managed by companies and governments through the use of risk
mitigation strategies. For example, businesses should minimize access to databases by
offshore operations and encrypt data transmissions; offshoring providers should be vetted
carefully; companies should have security and data privacy plans and be certified to meet
certain standards; and service providers should not outsource work without the explicit
approval of the client. Nations can adopt stronger privacy policies, invest in research
methods to secure this data, or work on the development of nation-to-nation and
international treatment of both the data and how compromises will be handled.

Page 11



6. To stay competitive in a global IT environment and industry, countries must
adopt policies that foster innovation. To this end, policies that improve a
country’s ability to attract, educate, and retain the best IT talent are critical.
Educational policy and investment is at the core.

Building a foundation to foster the next generation of innovation and invention requires
e Sustaining or strengthening technical training and education systems,
e Sustaining or increasing investment in research and development, and
* Establishing governmental policies that eliminate barriers to the free flow of talent.

Education is one of the primary means for both developed and developing countries to
mount a response to offshoring so their workforces can compete globally for IT jobs. In fact,
education has been a primary enabler of offshoring in the developing countries. India has
responded rapidly to the educational needs of its software export industry, especially
through its private universities and training organizations. China is addressing the
educational needs of its software industry through centralized planning.

There are, however, problems with both the Indian and Chinese educational systems.
India provides poor quality higher education outside its top tier of universities, the quality of
the faculty is uneven, research opportunities are not generally available to either students
or faculty, and there is a tension between providing a good education to a limited nhumber of
people and providing access for all. The Chinese system is burdened with an emphasis on
rote learning, a reward system for faculty that has not yet been transformed fully to reward
research by faculty and their students, and problems moving from a central planning to a
competitive funding system that rewards merit and entrepreneurship.

Developed nations can use education as a response to offshoring in order to protect
national interests. It can, however, be complex for a nation to address offshoring through
education for several reasons: educational systems are complex, with multiple degrees and
multiple majors preparing one for an IT career; the nature of the software work that is
being offshored is changing rapidly; it is difficult to forecast national supply and demand
needs for software workers; governments can only indirectly affect supply and demand in
many nations; and it is difficult to translate an educational response to offshoring into
practical curriculum reform. For example, the United States educational system is still trying
to understand how to change its curriculum to address application domain knowledge, a
global workplace, and maintaining its innovative edge. In addition, the United States faces
long-term challenges from falling interest and skills in math and science programs in its
primary education system. The European Union is struggling with the implementation of the
Bologna Directive to achieve a single European educational framework.

There are some general principles that all countries can follow to mount an effective
educational response to offshoring:

1. Evolve computing curriculum at a pace and in a way that better embraces the
changing nature of IT.

2. Ensure computing curriculum prepare students for the global economy.
Teach students to be innovative and creative.

4. Evolve curriculum to achieve a better balance between foundational knowledge of
computing on the one hand, and business and application domain knowledge on the
other.

5. Invest to ensure the educational system has good technology, good curriculum, and
good teachers.
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Conclusion

Globalization of, and offshoring within, the software industry will continue and, in fact,
increase. This increase will be fueled by information technology itself as well as government
action and economic factors and will result in more global competition in both lower-end
software skills and higher-end endeavors such as research. Current data and economic
theory suggest that despite offshoring, career opportunities in IT will remain strong in the
countries where they have been strong in the past even as they grow in the countries that
are targets of offshoring. The future, however, is one in which the individual will be situated
in a more global competition. The brightness of the future for individuals, companies, or
countries is centered on their ability to invest in building the foundations that foster
innovation and invention.
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Introduction

In the spring of 2004 we were asked by the Association of Computing Machinery (ACM) to
chair a task force to study the phenomenon of information-technology offshoring. Offshoring
was a hot topic in early 2004. Since the dot-com and telecommunication crashes of the
early 2000s, offshoring appears to be the proverbial "third shoe" to hit the IT sector in the
United States. While articles on offshoring and outsourcing appeared in the media weekly,
sorting out facts from fiction was exceedingly difficult. While it was clear that offshoring was
a boon to providers in developing countries, debates raged on its impact on developed
countries. Getting a clear, factual picture of IT offshoring was undeniably important and
timely.

ACM offered us a free reign in conducting this study, subject to two constraints. First, the
study had to look at offshoring from a global perspective, reflecting ACM's position as an
international organization. Previous studies of offshoring have typically taken a national,
usually American, perspective. Second, the study had to be completed roughly within one
year, which implied that it had to be a secondary study, based on published material, rather
than a primary study, doing its own collection of data. Early on we decided to focus on the
software side of IT. Offshoring of IT manufacturing has been going on for a number of
years; the phenomenon that took off during the early 2000s was the offshoring of software.

Our hope is this report sheds much-needed light on software offshoring. It points out that
offshoring is a symptom of globalization, which has been an inexorable economic force since
1990, while examining the specific forces that drive software offshoring, both at the country
level and at the firm level. It surveys the debate on the economic impact of offshoring, and
examines the available data, pointing out the paucity of reliable relevant data. The report
also shows how IT research has been leading the offshoring trend. It highlights risks and
exposures to individuals, corporations, and countries created or magnified by offshoring.
Finally, it portrays the opportunities and challenges that offshoring poses to IT education in
both developing and developed countries.

The Task Force was assembled during the second half of 2004. Bill Aspray, who has
experience with work force studies, agreed to serve as executive consultant and primary
editor for this study; indeed, it could not have been carried out without him. To ensure a
broad perspective, we recruited around 30 Task-Force members, computer scientists,
economists and sociologists from the US, Europe, Israel, India and Japan (see listing below
and biographies). We are grateful to all of them for volunteering their time and efforts.

The Task Force held four meetings: in Chicago, IL, Oct. 8-9, 2004; Washington, DC, Dec.
3-4, 2004; Palo Alto, CA, March 4-5, 2005; and New York, NY, May 13, 2005. During it first
meeting, the Task Force scoped the study, decided what the main topics should be, and
divided into several committees, with some members serving on more than one. Roughly,
each committee was focused on one topic, which is covered by one chapter in the final
report. The next two meetings were dedicated to hearing perspectives by many experts and
scholars (listed below), while committees continued their work during and between the
meetings. At the final meeting, the committees presented drafts of their reports and
received feedback from the rest of the Task Force.

The committees prepared the final drafts of their reports during the summer of 2005.
These drafts went then to Aspray for editing. The edited versions were then sent to
reviewers; each chapter was vetted by several reviewers. The process of review and
revision continued through the fall of 2005.

During its work, the Task Force has reviewed hundreds of articles on the subject of
offshoring, and IT offshoring in particular. To aid the Task Force in its work, Aspray
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prepared an extensive annotated bibliography. While this bibliography is too extensive to be
included in the printed report, ACM is making it available online
(http://www.acm.org/globalizationreport) as a service to its members.

We appreciate the efforts of the many individuals who helped the Task Force carry out its
work.

Frank Mayadas and Moshe Y. Vardi
Task Force Co-Chairs, December 2005.

Contributors

The following people gave generously of their time to serve on the ACM Job Migration
Task Force, which produced this report. Biographies of the Task Force members are given
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Globalization and Offshoring of Software
A Report of the ACM Job Migration Task Force

Overview

1. The Big Picture

Over the past decade, low-wage countries such as India have developed vibrant, export-
oriented software and IT service industries. Attracted by available talent, quality work, and
most of all low cost, companies in high-wage countries, such as the United States and the
United Kingdom, are increasingly offshoring software and service work to these low-wage
countries. Trade (together with automation) cost many jobs in the manufacturing sector to
be lost from the West and many developing nations in East Asia to increase their wealth and
industrial prowess since 1970. Changes in technology, work organization, educational
systems, and many other factors have caused service work—previously regarded as
immune to these forces—also to become tradable. This trade in services, led by the trade in
software and IT-enabled services, presents many opportunities and challenges for
individuals, firms, and policymakers in both developed and developing nations.

Many people in the United States and Western Europe fear that sending software work
offshore will cause wage and job suppression in the high-wage countries. Others believe
that the process of getting good labor at lower prices will make the economy more
productive, enabling the creation of nhew wealth and new jobs. Many people in the low-wage
countries are excited by the economic development that their software and service
industries are bringing them; while some are concerned about the side effects such as
congestion, pollution, and loss of traditional cultural values. One thing that is clear is that
the globalization of software is here to stay, so that policymakers, educators, and employers
all need to address the realities of offshoring. This includes, for example, how to help people
whose jobs are shipped to another country to get assistance with their careers, how to
create innovative environments that help to create new jobs, and how to revamp
educational systems for the realities of a globalized world.

“Offshoring” is the term used here. It is a term that applies best to the United States
because, even though the United States does outsource work to Canada and Mexico, most
of its work is sent over the seas—mostly to India, but also to China, Malaysia, the
Philippines, and many other places. Germany, for example, also sends work across its
borders, including to Eastern Europe, but there is no water—no shore—to cross. Some of
the work that is offshored is sent to entrepreneurial firms established in these low-wage
countries. Other times, multinationals headquartered in high-wage countries open
subsidiaries in the low-wage countries to work on products and services for their world
market. Multinationals may also open facilities in these low-wage countries in order to
better serve the local market there, but that situation is not the primary interest of this
study.

There are at least six kinds of work sent offshore related to software and information
technology: (1) programming, software testing, and software maintenance; (2) IT research
and development; (3) high-end jobs such as software architecture, product design, project
management, IT consulting, and business strategy; (4) physical product
manufacturing—semiconductors, computer components, computers; (5) business process
outsourcing/IT Enabled Services—insurance claim processing, medical billing, accounting,
bookkeeping, medical transcription, digitization of engineering drawings, desktop publishing,
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and high-end IT enabled services such as financial analysis and reading of X-rays; and (6)
call centers and telemarketing. Our primary interest is with the first three of these
categories, which are the ones most closely associated with the transfer of software work
across national boundaries. However, it is almost impossible to study offshoring without at
least at times considering the other three categories of work as well. This is because
companies that do one of these kinds of software work may also do several other kinds of
offshore work as part of their product and service line of offerings; and companies that send
work offshore may send work of several kinds. Because companies and industries
intermingle these categories of work, so does most statistical data that tracks this
industry—and it is often impossible to disaggregate data to capture information about only
the categories of work of greatest concern here. Thus we focus on the first three categories
but discuss the others in passing.

The countries that send work offshore are primarily developed nations. The United States
followed by the United Kingdom have been the largest offshorers, but other countries in
Western Europe, Japan, Korea, Australia, and even India send work offshore. The countries
that do the work fall into four categories: (1) those that have a large capacity of highly
educated workers and have a low wage scale (e.g., India, China); (2) those that have
special language skills (e.g., the Philippines can serve the English and Spanish customer
service needs of the United States by being bilingual in these languages); (3) those that
have geographic proximity (“nearsourcing”), familiarity with the work language and
customs, and relatively low wages compared to the country sending the work (e.g. Canada
accepting work from the United States, the Czech Republic accepting work from Germany);
and (4) special high-end skills (e.g., Israeli strength in security and anti-virus software).

There are many drivers and enablers of offshoring. These include: (1) The dot-com boom
years witnessed a rapid expansion of the telecommunications system, making ample, low-
cost broadband available in many countries at attractive rates. This made it possible to
readily transfer the data and work products of software offshoring. (2) Software platforms
were stabilized, with most large companies using a few standard choices: IBM or Oracle for
database management, SAP for supply chain management, and so on. This enabled
offshoring suppliers to focus on acquiring only these few technologies and the people who
are knowledgeable about them. (3) Companies are able to use inexpensive commodity
software packages instead of customized software, leading to some of the same
standardization advantages as with software platforms. (4) The pace of technological
change was sufficiently rapid and software investments became obsolescent so quickly that
many companies chose to outsource IT rather than invest in technology and people that
would soon have to be replaced or retrained. (5) Companies felt a competitive need to
offshore as their competition began to do so. (6) Influential members from industry, such as
Jack Welch from General Electric, became champions of offshoring. (7) Venture capitalists
pushed entrepreneurial startups to use offshoring as a means to reduce the burn rate of
capital. (8) New firms emerged to serve as intermediaries, to make it easier for small and
medium-sized firms to send their work offshore. (9) Work processes were digitalized, made
routine, and broken into separable tasks by skill set—some of which were easy to
outsource. (10) Education became more globally available with model curricula provided by
the professional computing societies, low capital barriers to establishing computer
laboratories in the era of personal computers and package software, national plans to build
up undergraduate education as a competitive advantage, and access to Western graduate
education as immigration restrictions were eased. (11) Citizens of India and China, who had
gone to the United States or Western Europe for their graduate education and remained
there to work, began to return home in larger numbers, creating a reverse Diaspora that
provided highly educated and experienced workers and managers to these countries. (12)
India has a large population familiar with the English language, the language of global
business and law. (13) India has accounting and legal systems that were similar to those in
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the United Kingdom and the United States. (14) Global trade is becoming more prevalent,
with individual countries such as India and China liberalizing their economies, the fall of
Communism lowering trade barriers, and many more countries participating in international
trade organizations.

At first it was believed that the only software work that would be offshored was low-level
work, such as routine software maintenance and testing, routine business office processes,
and call centers. Offshoring suppliers, however, have made strong efforts to move up the
value chain and provide services that have higher value added because this is where there
is the greatest opportunity for profit. Research and development, project integration, and
knowledge process outsourcing such as reading X-rays and doing patent checking are
increasingly being offshored. Today, some people believe that any kind of software or IT-
enabled work can be offshored. While there is an element of truth in this belief, there are
some important caveats. Some kinds of work have not been offshored. Even if it is possible
to offshore a particular type of work, it does not mean that every job of that type actually
will be offshored. In fact, there are a number of reasons why a company might not wish to
offshore work: (1) the job process has not been made routine. (2) The job cannot be done
at a distance. (3) The infrastructure is too weak in the vendor country. (4) The offshoring
impacts too negatively on the client firm such as the client firm losing control over an
important work element, losing all its in-house expertise in an area, or too high a loss of
worker morale in the client firm. (5) Risks to privacy, data security, or intellectual property
are too high. (6) There are not workers in the supplier firm with the requisite knowledge to
do the job, which happens for example when the job requires application domain knowledge
as well as IT knowledge. (7) Costs of opening or maintaining the offshore operation are too
expensive. (8) There are cultural issues that stand between the client and vendor. (9) The
company can achieve its goal in another way, such as outsourcing within its home country
or consolidating business operations.

One might wonder whether IT is still a good career choice for students and workers in
countries that offshore software and IT services work. Despite all the publicity in the United
States about jobs being lost to India and China, the size of the IT employment market in
the United States today is higher than it was at the height of the dot-com boom.
Information technology appears as though it will be a growth area at least for the coming
decade, and the US government projects that several IT occupations will be among the
fastest growing occupations during this time. There are some things that students and
workers in this field should do to prepare themselves for the globalized workplace. They
should get a good education that will serve as a firm grounding for understanding the
rapidly changing field of IT. They should expect to participate in life-long learning. They
should hone their “soft skills” involving communication, management, and teamwork. They
should become familiar with an application domain, especially in a growth field such as
health care, and not just learn core technical computing skills. They should learn about the
technologies and management issues that underlie the globalization of software, such as
standard technology platforms, methods for re-using software, and tools and methods for
distributed work.

2. The Economics of Offshoring

Much of the economic debate about offshoring centers around whether the theory of
comparative advantage applies to the offshoring of software and IT services. Economists
have argued on both sides of the issue. The arguments are sophisticated and nuanced, and
the results often depend on whether the underlying assumptions hold in the current context.
While a majority of economists are proponents of free trade, the underlying question is an
empirical one and can be answered by analyzing reliable data when it becomes available.
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The theory of comparative advantage states that if each country specializes in the
production of goods where it has a comparative (relative) advantage, both countries can
enjoy greater total consumption and well being in aggregate by trading with each other.
Offshoring enables, for example, US firms to lower costs and save scarce resources for
activities in which they have a relative advantage, while offshoring has led to significant
employment and wage gains for Indian workers and rapid profit and revenue increases for
Indian businesses.

What the theory of comparative advantage does not mean is that all members of society
will benefit from trade. In general, imports of an “input” have economic effects that are
similar to those of an increase in the supply of the input, namely, lower returns to the
suppliers of the input, lower costs of production, and lower prices for consumers. If the
input were a service, the wages and salaries of those producing the service would fall, but
so also would costs for firms that are buyers of the service. In the exporting country, the
opposite effects hold. That is, the returns to the owners or suppliers of the service or input
increase and the wages of the employees at the service providers increase due to the higher
demand.

Economists believe that trade generally leads to significant gains for society. These gains
are not inconsistent with employment losses in specific sectors that will cause economic
pain to the workers affected. To achieve an equitable result, many analysts believe that it is
important to establish a safety net that provides income and training opportunities to
affected workers. Components of the safety net might include extended unemployment
benefits, wage insurance, and retraining.

A key assumption underlying the theory of comparative advantage is that the economy
enjoys full employment. Thus, this theory is best thought of as a theory of the long-term, in
which workers displaced by imports or offshoring find work in other sectors. By contrast,
most popular discussions of the offshoring phenomenon tend to focus on questions such as
“where will the new jobs be created” and “can the workers be retrained for these new jobs”.
In general, peering into the crystal ball to predict where and what types of new jobs will be
created is both difficult and unrewarding. A dynamic economy such as that of the United
States creates and destroys millions of new jobs in response to changes in tastes, and more
importantly in response to innovations and advances in technology. There is no guarantee
that the economy will continue to create these new jobs, but policy makers can take some
comfort from the historical evidence that thus far it has managed to do so. The key to job
creation is of course the ability of the economy to rapidly generate and adopt
innovations—new types of goods and services, and productivity-enhancing process
improvements.

In general, trade stimulates innovation and economic growth in both trading partners.
Some, such as Ralph Gomory and Gregory Baumol, have argued that innovation
opportunities create new possible conflicts of interest between trading partners. For
example, insofar as offshoring stimulates, in countries such as China, innovation and
productivity growth in goods and services where developed countries such as the United
States enjoy a comparative advantage, this will cause the “terms of trade” to become less
favorable over time for the United States. In other words, even if free trade is the best
policy, it may well be that free trade, by stimulating innovation overseas, may impose long-
term losses. However, Gomory and Baumol’s analysis shows that this conflict of interest is
present when the two trading partners are at similar stages of development. Since most
offshoring involves countries at very different levels of development, this conflict of interest
is presently unlikely.

In the IT services sector, there is a related concern. Currently, it is efficient to offshore
“low-end” IT services, such as coding or maintenance, to a low-wage country while “high-
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end” activities, such as requirements analysis, design, and R&D, remain in the high-wage
country. The concern is, however, that eventually the high-end IT activities would also
move offshore. Were this to happen, the current technology leaders (United States,
Germany, Japan, United Kingdom, et al.) may relinquish that leadership role. There is some
anecdotal evidence that some IT process innovations are moving to low-wage, offshoring
operations.

Most economists, however, argue that current technology leaders will not lose their
technological leadership position. Even if production moves to other countries, history shows
that in many industries the locus of production and the locus of invention are physically
separated. There are two key resources required to remain at the center of innovation in
software: access to talented designers, software engineers, and programmers; and
proximity to a number of large and technically sophisticated users. Current technology
leaders, and the United States in particular, currently dominate on both counts. More
broadly, the United States has other important capabilities, including the best universities
and research institutions, highly efficient capital markets, flexible labor markets, the largest
consumer market, business-friendly immigration laws, and a large and deep managerial
talent pool. As a result, the evolution of business in the United States has followed a
consistent pattern: launch innovative businesses here, grow the business, and as products
and services mature migrate lower-value-added components and intermediate services over
time to lower-cost countries. Nevertheless, there are those who argue that globalization will
diminish the comparative advantage of current technology leaders, which may lead to the
loss of their current dominant position and create a long period of adjustment for their
workers.

Data on current and future trends of offshoring leave much to be desired. First, the
definitions of offshoring vary from one study to another, making it hard to compare
statistics. For example, some studies count all service jobs, some count IT jobs, some
include IT-enabled jobs, and some are simply not precise about what they are counting.
Second, there is a question of what metric to use in measuring the extent and trends in
offshoring. One might measure, for example, jobs lost in the developed country, jobs in the
developing country’s IT industry, or dollar value of business outsourced. In the case of each
of these metrics, however, it is either difficult to make the measurement or the metric is not
directly enough relevant to the offshoring situation. For example, it is difficult to calculate
dollar value of business offshored because these are internal transfer costs for
multinationals, which they may not be willing to report or do not report in an appropriately
disaggregated way.

Projections of future trends are more suspect than data on the current situation. One type
of projection identifies types of jobs that are vulnerable to offshoring. These vulnerability
projections provide at best a high upper bound on expected job loss, and for this reason
they are blunt policy-making tools. It may be that routine programming jobs are vulnerable
to offshoring, but it is highly unlikely that every last one of them will be lost to offshoring.
Moreover, even in cases where the methodology is sound and soundly applied, projections
of any kind about the future are much less likely to be accurate than data about today’s or
yesterday’s situation since it is difficult to predict all the factors that will come into effect
over time.

Another important issue to consider is the source of the data. Data from the United States
and many other national governments tends in general to be reliable. The US government,
however, collects data to handle established policy issues. If a new phenomenon arises, the
existing data sets may not be well suited to studying the new policy issue. This is the case
with offshoring. US data on job layoffs and on service trade are both designed for other
purposes, and there is widespread belief among economists that both seriously undercount
offshoring trends. Data collected and analyzed by trade associations and consulting firms
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may be very useful, but there is skepticism in the economic community about the quality of
these data in many cases because the methods for collecting and analyzing the data are
often not made available for scrutiny, the data they collect (from members of their
organization) may not be a representative sample of society as a whole, and these
organizations have particular objectives in mind that they hope their data will bolster.

The United States is the source of the greatest number of offshored jobs and where the
phenomenon has received the greatest attention. But even for the US, it is difficult to be
certain of the extent of offshoring. Federal data is not very helpful, and most of the existing
data comes from consulting firms. The numbers generally indicate that 12 to 14 million jobs
in the United States are vulnerable to relocation through offshoring, and that annual losses
have ranged from under 200,000 to about 300,000 service jobs from the United States to
offshoring. The number of IT jobs is somewhat lower than these estimates because these
estimates include service jobs such as working in call centers and sometimes other IT-
enabled services such as business process and knowledge process offshoring. Importantly,
these estimates do not include newly created jobs. The consensus seems to be that about
20% of US companies are currently offshoring work but that the percentage is rising. The
current value of offshoring contracts from the United States seems to be in the $10 to 20
billion range, with an expectation of rapid growth. It should be remembered, however, that
we do not know the methods used to arrive at these numbers and how independent the
data from one consulting firm’s study is from that of another.

Statistics for the entire world or for other individual countries are even harder to come by
and more suspect than those for the United States. The annual dollar value of worldwide
offshoring trade for recent years has been estimated to be between $1.3 billion and $32
billion, depending on whether certain exported products are counted and whether the
numbers for multinational companies are included. An estimated 30% of the world’s largest
1000 firms are offshoring work. Europe has lower levels of offshoring than the United
States. It is estimated that only 5% of European businesses (of all sizes) are offshoring, and
at most 2 to 3% of European IT workers will lose their jobs to offshoring by 2015. The
United Kingdom has the highest rate of work sent offshore of any European nation, with an
estimated 61% of firms now offshoring. In Germany, only 15% of companies are now
offshoring, and perhaps a total of 50,000 German jobs have been lost to offshoring so far;
however, there seems to be an increase in German offshoring in the recent past. Statistics
about India show a vibrant IT industry, with annual growth of 20 to 30%, the vast majority
of the growth coming in the export rather than the domestic market. Data on the rest of the
world are too spotty to trust.

3. Understanding Offshoring from a National Perspective

The first countries to develop software industries primarily for export rather than domestic
purposes were Ireland and Israel. The big player to come in a little later was India,
beginning in the mid-1970s and growing rapidly from the late 1990s. To some degree, a
global division of labor is beginning to form: India serving the English-speaking world,
Eastern Europe and Russia serving Western Europe, and China serving Japan. But India is
also providing service to Western Europe, and China provides service to the United States.
In addition, there are many smaller supplier countries. The greatest attention is given in
this report to the United States and India, the two biggest players.

The United States has historically dominated and continues to dominate the software and
services industry, with about 80% of global revenue. It is highly dominant in the packaged
services industry, with 16 of the top 20 companies worldwide, and slightly less commanding
but still dominant in the software services sector, with 11 of the top 20 companies. This
dominance is due to a number of factors, including a legacy of government funding of R&D,
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computer science research in the open US higher education system, early adoption by
sophisticated users, the world’s largest economy and market, and leading semiconductor
and data storage industries that helped to spread the use of computing.

The centrality and dominance of the US industry has been a given during the past five
decades. What is emerging is the globalization of the software and software services
industry. This creates opportunities around the world for people and companies in both
developed and developing countries to participate in this profitable industry. It also creates
challenges for the former leaders, notably the United States, Western Europe, and Japan.

Software services is India’s largest export. As a large developing nation, India faces many
challenges, including high rates of poverty, corruption, and illiteracy; a substandard
infrastructure; excess government regulation; and various other problems typical of a poor
nation. These challenges are offset by a humber of strengths, especially for software and
services production. It has a long history of developing capable mathematicians. India is
unique because of the large number of individuals with adequate English language
capability, and also for the large cadre of Indian managerial and technical professionals
working in North American and, to a lesser degree, in European high-technology
occupations and organizations. For those who can afford it, India has a strong and highly
competitive K-12 educational system emphasizing science and mathematics. Despite its
democratic socialist tradition that involved large amounts of bureaucracy and state
regulation, it has been a market economy and has a history of managerial education and
competence. These assets have given India many advantages in establishing a software
export industry.

India’s software export industry began in 1974, when it began sending programmers to
the United States to do work for the Burroughs Corporation. Political liberalizations related
to trade in the 1970s and again in the early 1990s helped to support the development of the
Indian software industry. Offering solutions to the Y2K problem helped the industry to grow
substantially. The industry expanded beginning in the late 1990s, first by bringing back to
India much of the software development, maintenance, and testing work it had previously
done on the client’s premises, then developing export businesses in business process
offshoring, call centers, and research and development. India is moving up the value chain
and is seeking people with considerably more skill than low-level programmers to do these
higher value jobs. Software and service export firms in India are growing at 20 to 25% per
year according to the best statistics available, and each of the three leading Indian software
firms (Infosys, TCS, and Wipro) already employs over 40,000 people.

India is likely to continue to grow its software industry in scale, scope, and value-added.
There is little reason to believe that offshoring as a process will end in the foreseeable
future, but it could slow down. The enormous investment by leading software multinationals
will expand the number of Indian project managers with strong managerial skills. This,
together with the relocation of portions of startup firms to India, is likely to result in greater
levels of entrepreneurship and lead to firms able to sell their skills on the global market. The
offshoring of IT services and software for export will dominate the near future of the Indian
software industry. There are several possible trajectories. Custom projects could become
more complex and large, leading Indian software professionals to move from programming
into systems integration and systems specification and design. The average size of projects
Indian firms are undertaking has already grown from 5 person-years in 1991 to 20 person-
years in 2003. As multinationals deepen their Indian operations, domain skills are
developing in India and some other nations, so that managed services are likely to become
more important; this will match global trends in the outsourcing of applications
management and business processes.
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Despite the fact that India’s software production for the US market exceeds that of any
other nation, it holds only a small share of the global market for all software value-added.
The only part of the software value chain in which India has made substantial inroads is in
applications development, where it has captured 16.4 percent of the world market. But
applications development is only approximately 5 percent of the entire global software
services market. This implies that there is much room for growth. In order to grow, the
Indian industry will have to shift to more complex activities by securing larger projects,
undertaking engineering services, integrating and managing services, or bidding on projects
that include transforming a client’s entire work process. India, however, will have some
difficulty achieving this growth unless it strengthens its R&D capability.

Software offshoring to India is likely to grow, not only through the continued growth of
indigenous Indian firms, but also because foreign software firms are increasing their
employment in India in product development and particularly in software services.
Competition is likely to grow between multinationals based in developed countries, such as
Accenture, IBM, and Siemens Business Services, and the large Indian firms, such as HCL,
Infosys, TCS, and Wipro, as the Indian companies expand their global reach and the
multinationals expand their operations in low-cost countries. The Indian subsidiaries of
multinationals play an important role in the development of India’s software capabilities,
because they are more willing to undertake high value-added activities, such as software
product development, within their own subsidiary in India than they are to send the work to
an Indian independent firm.

For at least the medium term, India should be able to retain its position of primacy for
software offshoring from the English-language world. In the longer term, unless India
makes an even greater effort to upgrade its universities and the technical capabilities of its
graduates, China may become an important alternative destination.

China’s software and services industry does not currently have a major impact on the
world economy. The industry is highly fragmented into many small companies, few of which
are large enough to take on large projects for developed nations. The hardware industry is
well established in China, and in the future it may drive the software industry to a focus on
embedded software. Unlike India, where the multinationals are focused mainly on serving
the world market, in China multinationals are more focused on positioning themselves to
serve the enormous, emerging domestic Chinese market.

Japan has the second largest software and services industry in the world, after the United
States; and it is the fastest growing industry in Japan. Japan makes games software and
custom software for the world market and packaged software for its domestic market. It
imports a significant amount of systems and applications software from the United States;
and it calls on China and India to provide custom software.

There are three typical patterns of Japanese offshoring. Most commonly, a Japanese firm
will identify a need for custom software, contract with a Japanese IT company to provide
the software, and the IT company will in turn contract with a Japanese subsidiary of a
Chinese firm to do the programming work. This programming used to be done almost
exclusively in Japan, but as the cost of locating Chinese workers in Japan has become
expensive, more and more of the programming is being done in China. A second approach
that is more recent is for Japanese firms to invest in China to form wholly owned
subsidiaries or joint ventures with Chinese firms. A third approach is for multinational
corporations to move programming and back-office functions of their Japanese subsidiaries
to lower-cost locations, often in China. The Dalian software park in China is growing rapidly
as a result of this emerging Japanese business. The amount of offshoring from Japan is still
small, but cost pressures are likely to cause it to increase; and since Japan has such a large
software industry, the opportunities for offshoring are considerable.

Page 26



The European Union represents the second largest market in the world for software and
IT services, after the United States. There are many differences, however, from country to
country, and the European Union cannot be viewed as a unified, homogeneous market. The
European software industry and employment patterns are different from those of the United
States, with much more software production done in-house and embedded in physical
products. This does not prevent offshoring, and certainly many leading European industrial
firms are establishing offshore facilities to produce embedded software. Much of this
employment is subsumed under R&D and other activities such as application-specific
integrated circuit design.

About two-thirds of the work offshored from Europe is offshored by the United Kingdom.
Continental European firms continue to lag UK firms in sending software work across their
borders. The Germanic and Nordic nations have only recently begun to build offshore
software and software service delivery capabilities, but firms with global practices such as
SAP, Siemens, and others are moving rapidly to build their offshore capabilities in Eastern
Europe, China, and India. The geography of European offshoring will be somewhat different
from that of the United States in that Nordic and Germanic firms will use Eastern Europe
and Russia in addition to India. Latin (Romance-language-speaking) Europe has been slower
to begin offshoring, but now its major firms are sending work to Romania, Francophone
Africa (particularly Morocco), and Latin America in addition to India. Despite these
geographical differences, there is nho reason to believe that the pressures to offshore
software-related work will be substantially different than in the Anglophone nations. In part
this is because the US-based multinationals with strong global delivery capabilities, such as
Accenture, EDS, Hewlett-Packard, and IBM, are present and competitive in all European
markets. European firms may continue to experience a lag due to union and government
opposition to offshoring, but their cost and delivery pressures are similar to those
experienced by US firms.

In Russia, software was a relatively neglected field during the Soviet era, but in the 1990s
as the country transitioned to a market economy, many scientists and engineers moved
from low-paid government and university positions into entrepreneurial firms and Russian
subsidiaries of multinationals; and some of these people entered the software field. So far
there are relatively few programmers. Wages are low. Technical skill level is high, but there
is little project management experience. Software firms are typically small, not able to take
on large international software integration projects. Nevertheless, the high skill level of the
Russian research community, a legacy of its Soviet history, has led Intel and a few other
multinationals including Boeing, Motorola, Nortel, and Sun to open R&D facilities in Russia.

4. Understanding Offshoring from a Company Perspective

Instead of examining offshoring by country, it is also possible to examine offshoring by
the type of company. We will consider five types of firms. The first are large, established
software firms headquartered in developed nations that make and sell packaged software.
Examples include Adobe, Microsoft, and Oracle. As a general rule, the largest and most
successful packaged software firms are headquartered in the United States; the notable
exception is SAP in Germany.

Most large packaged software firms have global operations. In many cases, their offshore
operations are for localization work for the local domestic market. However, particularly in
the case of India, and also to some degree in Russia, the work is for development of their
worldwide software packages. Locating in these low-wage countries enables these firms to
have access to lower-cost programmers, many of whom are comparable in skill levels to the
company’s workers in the developed nations. This is not the only benefit. Having operations
in other time zones can speed up production by facilitating round-the-clock production.
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These opportunities are encouraging major packaged software firms to expand their
workforce in India and other lower-cost nations.

Offshoring will have a complicated effect on the packaged software firms. First, it might
and likely will put employment pressure on developed nation software firms to decrease
employment in the developed nations. On the other hand, the lower cost and faster
production could allow the development of new features in old software and could contribute
to the creation of new, well-priced software products, which would in turn increase income
for these firms and perhaps lead to greater hiring.

Next we consider large, established software firms headquartered in developed nations
that are large providers of software services. These companies may also provide packaged
software, though not all of them do so. Examples include Accenture, EDS, and IBM.
Software service firms have been among the fastest growing firms in the IT sector, and in
general they are far larger than the packaged software firms. Firms coming from the
software side (e.g., Hewlett Packard or IBM) and from the service side (e.g., Accenture) are
converging. In the case of IBM, this has been through both direct hiring and its recent
acquisition of the Indian service firm Daksh (with its approximately 6,000 employees).
Hewlett Packard has built its global non-IT services to over 4,000 persons in the last three
years, largely through in-house hiring.

Software services is in most respects a headcount and labor-cost business; these
companies grow their revenues by hiring more persons. The multinational software services
firms have been experiencing increasing pressure on costs due to competition from
developing nation producers, particularly from the Indian service giants such as Infosys,
TCS, and Wipro. This has forced the multinationals themselves to secure lower-cost offshore
labor. Service firms such as Accenture, ACS, EDS, IBM, and Siemens Business Services
operate globally, but only in the last five years have they found it necessary to have major
operations in developing nations to decrease their labor costs. Today, the larger service
firms, including Accenture and IBM, are rapidly increasing their headcount in a number of
developing nations, particularly India. At the same time, these firms are holding steady on
their developed nation headcount or gradually drawing it down. Given the ferocious
competition in software services, there is little possibility that prices will increase
substantially. This suggests that, for the large multinationals, the offshoring of services will
continue to increase in both absolute numbers and percentages of their global workforce.

Next we consider firms headquartered in developed nations that have software operations
but are not part of the software industry sector. This is the enormous and eclectic group of
companies that provide all the non-IT goods and services in the economy. Software is now
at the heart of value creation in nearly every firm, from financial firms such as Citibank, to
manufacturing firms such as General Motors. Customizing, maintaining, and updating IT
systems has become an increasingly significant expenditure for businesses in developed
countries, and thus firms are actively trying to lower these cost. One way to lower them is
to offshore the work to nations with lower labor costs.

It is difficult to estimate the amount of software work that is offshored by these
companies. Businesses often do not break out this particular kind of expense, and if work is
transferred to an overseas subsidiary, this is considered an internal transfer and may not be
reported at all. However, it is clear who does the work. If it is not an overseas subsidiary of
the company, then it is likely to be one of two other kinds of firms that provides the service:
a large service firm from a developed nation (e.g., Accenture, CapGemini, IBM, and
Siemens Business Services) or a firm from a developing nation (e.g. Infosys or TCS in India,
Luxoft in Russia, or Softech in Mexico).

It is not certain whether offshoring will lead to a decline in the number of software service
employees employed in the developed nations. In the current economic recovery, existing
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firm headcount throughout the IT sector in the United States appears to be stagnant. In
other sectors, limited data are available. For example, in financial services it is unknown as
to whether the increasing headcount in developing nations has had any impact on
employment in the developed nations. The most that can be said is that non-IT firms are
increasing their IT employment in developing nations to serve the global market, and this
trend is underway across many different firms, including industrial firms such as General
Electric and General Motors.

Next we consider software-intensive small firms, particularly startups, based in developed
nations. For small startups, offshoring is often a difficult decision, although more recently a
number of firms in the United States have been established with the express purpose of
leveraging lower cost offshore skilled engineers. For many smaller firms, an offshore facility
can be demanding on management time. This is especially true in India because hiring and
retaining highly skilled individuals is difficult. The protection of intellectual property, which is
typically the most important asset that a technology startup has, is problematic in India and
especially China. There is substantial anecdotal evidence that, despite these challenges,
under the pressure from their venture capital backers and the need to conserve funds, small
startups are establishing subsidiaries abroad, particularly in India, to lower the cost and
increase the speed of software development.

A pattern is emerging for US startups. They may initially use outsourcing to, say, an
Indian firm as a strategy, but many soon establish a subsidiary in place of the Indian firm.
They do this for a variety of reasons, including worries about intellectual property
protection, control of the labor force, and management efficiency. The minimum size of an
offshored operation is reportedly as few as 10 persons. If this report is accurate, then it
may be possible for many more small firms to establish subsidiaries in developing nations
than have done this so far. Unfortunately, data on the scale and scope of offshoring by
startups are unavailable.

It is tempting to view offshoring by startups (whether to an Indian firm, say, or to their
own overseas subsidiary) as an unmitigated loss of jobs for US workers. Nevertheless, the
real situation is more complicated. Lowering the cost of undertaking a startup could mean
that the barriers to entry are lowered, thus encouraging greater entrepreneurship. The jobs
created by this entrepreneurship should be counted against those lost by offshoring. So,
correctly estimating employment net effect of offshoring in the case of startups is very
difficult.

Finally, we consider firms in developing nations providing software services to firms in the
developed nations. The availability of capable software programmers in developing nations
provided an opportunity for entrepreneurs and existing firms to offer programming services
on the global market. It was in India where this practice first began in a significant way.
Because telecommunications links were not so sophisticated, the Indian programmers
initially were placed in the US customer’s premises. This practice was profitable and
gradually expanded to include remote provision of services — often to do Y2K work—when
telecommunication improved and demand heated up in the late 1990s. These developments
created an environment within which major corporations were willing to experiment with
overseas vendors, and a sufficient number of these experiments were satisfactory. The
result was that offshore vendors, particularly Indian firms, were validated as candidates for
software-related projects. These projects also allowed offshore vendors, again particularly
Indian firms, to grow in headcount, experience, and financial resources, so that they could
undertake larger and more complicated projects.

Software services firms from a number of the developing nations have become players in
the global economy. The large Indian firms (HCL, Infosys, Satyam, TCS, and Wipro) are at
present the global leaders. However, in China, Mexico, and Russia there are growing
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software service firms that employ between 1,000 and 5,000 people. Currently, the firms
from other nations are not large enough to compete with either the multinationals
headquartered in developed nations or the large Indian firms. Medium-sized firms in other
geographies can, however, reduce the risk for customers of having all their offshore work
done in one country, where it might be interrupted by a natural disaster or by political or
military problems. The larger multinationals and Indian firms are also establishing facilities
in other geographies, particularly Eastern Europe and, more recently, Mexico.

Firms are leading a global restructuring of the geography of software and software
services production. They are experimenting with a variety of strategies meant to utilize
workers that have become available in the global economy. This is true of software product
firms as well as multinational and developing-nation software service providers. The impact
of firms outside the IT sector with large internal software operations transferring some of
the software operations to lower-cost environments has been less remarked upon; however,
should the current trend continue, this will have a substantial effect on IT employment.
These firms have already relocated a significant amount of work from high-cost to lower-
cost environments, and this process appears likely to continue, and possibly accelerate, as
firms become more comfortable working in developing nations. The offshoring of startup
employment bears particular observation because the US high-technology economy in
particular is dependent upon the employment growth that small startups provide.

5. The Globalization of Research

IT research is concentrated in only a few countries. About a third of computer science
papers come from the United States alone. A few additional traditional centers of
concentration of IT research (Australia, Canada, France, Germany, Israel, Italy, the
Netherlands, Sweden, Switzerland, and the United Kingdom) account for about another
third.

This is not surprising considering the large part of world Gross Domestic Product (GDP)
concentrated in these same countries. There is a correlation between Purchasing Power
Parity (PPP) Adjusted Gross Domestic Product and computer science publication. However,
the share of computer science paper production by scientists in the traditional centers of
concentration of IT research is more than 60% greater than their share of world PPP GDP
(65% vs 40%). In contrast, Brazil, China, India, Indonesia, Mexico, and Russia together
account for 27% of world PPP GDP, but only 7% of computer science paper production.

IT research was even more concentrated in the past than it is today. The initial bloom of
IT research occurred in a few select locations in the United States and a few other countries
in the aftermath of the Second World War. This concentration has been perpetuated by the
natural tendency of strength to build on strength. Particularly in the United States, this
bloom was driven by ample government funding and a significant migration of scientific
talent from the rest of the world. In fact, there is little doubt that government funding has
played an important role in most countries. For example, on a per capita basis government
funding is significantly larger in Sweden and Israel than in the United States. The pattern of
strength in only few countries is amplified by a general migration of scientists from
countries that do not support graduate education and research to countries that do.

Research-driven innovation is seen by many countries as a way to increase national
wealth and standard of living. Both developed and developing countries are attempting to
build up or shore up their research capabilities. This means greater competition among
nations in the research area, and in particular competition for talent. Until recently, the
United States had won the research talent competition, but that situation is changing. Due
to strong efforts to foster research on the part of a number of national and local
governments outside the traditional centers of research, IT research is slowly but steadily,
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and almost certainly inevitably, becoming more global. This globalization of IT research has
been accompanied by a significant increase in the production of PhDs outside the traditional
centers of concentration, and a reduction in the migration of researchers to these centers.
In the long run, there is no obvious reason why IT research should be any more
concentrated than world economic activity in general.

Globalization allows more and better people to participate in IT research. Increasing
educational opportunities around the world means that more people are able to realize their
research potential, thereby increasing the size of the IT researcher pool and the quality of
the best researchers. A freer worldwide market in research means that potential funding for
IT research can more easily be targeted to those that can most effectively and efficiently
create research results. Both of these trends increase the amount of scientific advance that
can be obtained from a given level of resources. There is little doubt that this is good for the
field of IT and for the world as a whole; however, while we gain as a group, localities and
individuals may end up suffering losses.

Globalization provides improved opportunities for people who live outside the traditional
centers of concentration of IT research. It also provides improved opportunities for the best
researchers, due to increased global competition for their services. It may, however, limit
opportunities for other researchers in the traditional centers of concentration, for whom
global competition may mean declining wages or even the loss of jobs.

6. Risks and Exposures

Businesses that make offshoring and outsourcing decisions increase their own exposures
to risk, and at the same time potentially create additional risks and exposures at many
other levels, all the way from individuals to nation-states. Many of these other communities
of interest have scant awareness that they are being exposed. For every risk of privacy
invasion into an employee database that an employer might fear, data about ordinary
citizens is exposed to tens of risks. Bank records, transaction records, call center traffic, and
service centers are all offshored today. Voluminous medical records are being transferred
offshore, read by clinicians elsewhere, stored and manipulated in foreign repositories, and
managed under much less restrictive laws about privacy and security than in most
developed countries. The higher exposure to terrorist incursion, sabotage, or extortion
attempts has not received wide discussion by companies employing offshore labor.

A basic principle of security is that the longer the supply chain and lines of
communication, the more opportunity there is to attack them. The inherent difficulties in
international data communications are compounded by jurisdictional issues regarding
regulation and legal responsibility. Offshoring risks include data communications
vulnerabilities, loss of control of business processes, loss of control over network
perimeters, increased network complexity, clashing security policies and procedures, gaps in
personnel security, and drastically diminished ability to know about and respond to security
breaches.

What seems particularly lacking within many procuring companies is an overall line of
authority and responsibility for primary data records as they pass through one, two, or more
subsequent offshore companies that perform work on the data set or perform operational
tasks for one purpose or another. Such "hands-off” management responsibility cannot be
presumed to work in the best interests of anyone concerned with risk attenuation.

Risks turn into incidents through two basic kinds of action—accidents and intentional acts.
The vast majority of incidents that can be anticipated originate with threat actors: rogue
employees, hackers, criminals, organized crime syndicates, industrial espionage, unfriendly
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nation-states, and terrorists. Effective risk management strategies include security due
diligence, business due diligence, active risk management, and third party auditing.

Commercial risk from offshoring is multi-faceted and different from security risk. Business
issues are primarily operational—concerning productivity, efficiency, and quality. Business
managers everywhere struggle with costs, delivery times, and product quality. Geographic
and cultural spread can adversely affect the latter two even as costs seem to be reduced.
Communication paths become longer and more convoluted; they are more apt to suffer
distortion and error from language and cultural difference. Supply chain networks become
more diverse, less centralized, and hence less controlled. Protection from manufacturing
sabotage and theft becomes more difficult because of the breadth of the system.
Intellectual property protection becomes more porous as the infrastructure expands on an
international scale. Legal barriers and costs increase as companies cross international
boundaries, due to conflicting regulations, procedures, and practices. Safety issues are
exacerbated by decentralized operational logistics.

The most contentious and perhaps most challenging aspect of offshoring is its risk impact
on individuals. Individuals are often pawns in this global restructuring of business. They are
at risk of loss of privacy, loss of jobs, loss of property through identity theft and credit card
fraud, and loss of security. Moreover, they have little say in these business decisions and
little they can do to protect themselves.

Offshoring adds threats and vulnerabilities that do not exist in domestic outsourcing, and
increases vulnerabilities that exist in all inter-network commerce. Multiple legal jurisdictions
add new risks. Distance adds complexity and vulnerability because cyber-space is actually a
complex of real-world service providers in distinct jurisdictions with varying cultures, all
under cost pressures. A company acting under a business culture not easily known to clients
cannot be assumed to be exercising all the same precautions that might be common
practice in the client business’s country. As more and more countries provide offshore
services, the price pressures on providers of outsourced services increase. With increased
price pressures, the temptation to skimp on security measures gets stronger.

There are a number of steps that can be taken for protection. Data that is being
transmitted should be encrypted. Offshoring providers should be vetted carefully.
Companies should have security and data privacy plans and be certified to meet certain
standards. Service providers should not outsource work without the explicit approval of the
client. Mass export of databases should not be permitted. Data should be accessed one
record at a time and on a need-to-access basis. The database should be encrypted. Certain
types of data should not be allowed to be exported across national boundaries.

Offshoring can also place national security at risk by threatening both military and critical
infrastructure operations. For example, the United States and other countries’ IT-based
military systems have adopted COTS (Commercial Off-The-Shelf) product purchasing
strategies, shared national and international commercial infrastructures, and Internet
Protocol technologies to facilitate network-centric warfare systems. It is more difficult for
the buyer to gain insight into source and application code documentation for COTS products,
especially if the providing companies are offshore. Many COTS components and sometimes
whole systems are developed and maintained by providing companies, which may
themselves procure development and services from other nations with privacy, intellectual
property rights, security, diplomatic, and defense policies possibly at odds with the original
procuring country. Thus, a COTS strategy increases the possibility of a hostile nation or
non-government hostile agents (terrorist/criminal) being able to compromise the system or
services. Attacks can cause malfunction and destruction of critical infrastructure such as
transportation, power, and financial systems, and loss of citizen confidence in their
infrastructure and government.
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The offshoring of homeland security technology development and management systems
that send vital information such as biometrics, identification codes, tax and personal
information overseas are of critical concern. Until better controls of this information are
developed, this presents a risk to all nations. Further research in methods to secure this
data and the development of nation-to-nation and international treatment of both the data
and how compromises will be handled is vital.

Globalization is here to stay and so are its international effects. National security and
social effects can never be completely mitigated, but country-specific and international
strategies can be put in place. Problems cannot be solved until they are defined and
accepted as valid by a sovereign entity and its citizens. Topics needing national attention
include legislation, international agreements, policing, tariffs, Internet policies, and more
equitable tax-structure strategies for companies investing at home. Other topics needing
public attention include more formal government-commercial agreements and funded
research to address data protection and communications between stakeholders involved in
homeland defense and critical infrastructure.

7. Education in Light of Offshoring

Offshoring creates major changes in the demand for workers. Some countries need more
workers, others fewer. Offshoring also causes the set of skills and knowledge of workers to
change. Education is a tool that enables a country to provide the skilled workers that it
needs, and thus it can be the centerpiece of a national policy on offshoring. Developing
countries that are building up their software service export markets, such as India and
China, need to prepare growing numbers of people to work in this industry. The developed
countries are facing questions about how to revise their educational systems to prepare
their citizens for the jobs that will remain when other jobs have moved to lower-wage
countries. These developed countries also have to find ways of making their education
system serve to increase the technological innovation that has historically driven
productivity gains, new employment, and new wealth for nations.

The United States has a well-established and complex IT educational system. The
bachelor’s degree is the primary degree for people entering a computing career. While
degree programs appear under many names, five majors cover most of the programs:
computer science, computer engineering, software engineering, information systems, and
information technology. Although there are some differences among these five types of
programs, they are many similarities in providing foundational knowledge related to
computer programming, the possibilities and limitations of computers, how computers and
computing work in certain real world applications, various skills about communication and
teamwork, and other topics.

In addition to the five traditional kinds of departments, a variety of hew academic units
related to computing and information technology have begun to emerge in US universities.
These include schools and colleges of computing that typically include the degree programs
in computer science as one component, new schools that are separate from computer
science and information science programs that fill an additional need in the computing and
information technology space, information schools that in almost all cases evolved from
library schools, and campus-wide multidisciplinary information technology institutes aimed
at fostering collaboration of faculty and students across departments. While they are not the
programs intended to produce ace programmers or deep technical experts, the mix of skills
and perspectives is a reasonable educational experiment to try to produce students well
suited for higher-value-added jobs. There is also rapid growth in degree programs offered
by for-profit universities, which provide a convenient entry to the profession for working
adults.

Page 33



Non-degree programs also play an important role in US IT education. They include
certificate programs, non-degree courses offered by traditional colleges and for-profit
organizations, training associated with specific technologies, and corporate training
programs. These alternative kinds of training programs appear to be growing rapidly, but it
is difficult to quantify their extent or growth. There are many different goals being sought
through enrollment in these non-traditional programs: training for a specific IT career,
career advancement within the IT field, move from a non-professional to professional IT job,
continuing education to keep technical skills current, or gaining specific product information
or usage skills. There is also training provided by corporate universities for employees,
customers, and suppliers, which might include technical training, background information
about the company or its industry, or core competencies such as learning skills,
communication and collaboration, creative thinking and problem solving, global leadership,
or career self-management.

Recent changes in Europe, under the Bologna Declaration, have the goal of unifying the
European educational system along the lines of American system of separate bachelor and
master degrees. The Bologna process provides a standardized sequencing of degree
programs, makes it less time consuming to obtain the first undergraduate degree, and
makes the system more open for students who received their baccalaureate degrees in
developing nations to enter masters programs without having to repeat some of their earlier
training. The Bologna initiative has stimulated new interdisciplinary and specialized studies
in computing within European universities, especially those incorporating domain-specific
knowledge such as bioinformatics and media-informatics, and has also created separate
programs in software engineering and telecommunications. The increasing uniformity of IT
education across Europe will provide additional incentive for offshoring work from higher to
lower wage countries within Europe; in the long run it may lead to a leveling of IT wages
across Europe.

The German model is particularly important since the German-speaking nations represent
approximately a quarter of the European population. There are some major voices in
Germany in opposition to the Bologna initiative. For example, the T9 initiative, by the nine
largest and leading technical universities in Germany, argues that the traditional model of
university education leading to a diploma after nine semesters has considerable advantages
over the system that leads to separate bachelor’s and master’s degree. It is unclear whether
this will lead to modifications in the Bologna model over time.

India, as the largest supplier of exported software services, faces a different set of
educational challenges from the United States or Europe, namely to ramp up its higher
education system to staff its rapidly expanding software industry. Soon after India achieved
its independence in 1947, a decision was made to invest a greater amount in higher
education than is typical for a developing nation, even though there was not enough money
to finance primary education for all. This decision was taken in part to support the efforts to
build an educated workforce for the heavy industry that India’s leaders envisioned would
provide an important part of its revenue base. The investment in higher education was
advantageous to India when it opened up its markets and began to participate more
extensively in global trade in the early 1990s. There have been many competing claims on
government funds, and the central government has not been able to keep up with the
increasing demand for higher education. Policies were liberalized in the early 1990s,
allowing the formation of new private institutions of higher learning, resulting in the rapid
development of private postsecondary education. Whereas only 15% of engineering seats in
university had been at private institutions in 1960, 86% are private today. The rapid
advancement of the private university system has created some problems. Quality varies
widely, from clearly substandard to the highest international quality, and the government
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has not established, much less enforced quality standards. Some Indians also object to the
high tuition and fees as being counter to the equal access goals of the nation.

Today the higher education system in India is extensive and rapidly expanding. It
currently includes more than 300 universities, 15,000 colleges, and 5,000 training
institutions. Nevertheless, only 6% of the college-age (18-23 year old) population is
enrolled in college or university. Some of the schools, such as the Indian Institutes of
Technology and the Indian Institutes of Management are world-class; but the quality falls
off rapidly after the top 15 schools. Total bachelor and master degree production in the
computing and electronics fields is approximately 75,000 per year. There are also some
350,000 students in other science and engineering fields at universities and polytechnics
receiving degrees each year, and many of them enter the IT industry upon graduation.

Training in the latest technology, English-language skills, and other work-oriented topics
are also important to the Indian software industry. This training is offered both by many
independent training organizations and some of the large IT companies such as Infosys and
Wipro, which run their own training operations.

China faces the same educational issue as India in building a trained workforce for its
software industry, but its approach is different, through centralized planning. When the
Communist Party came to power, it was committed ideologically to education and the use of
science and technology for economic development. Upon the establishment of the People's
Republic of China in 1949, the Western powers pursued a policy of isolating China; a by-
product of this was China’s adoption of the Soviet Union’s model of comprehensive and
specialized universities and a large network of research institutes. In 1978, the Chinese
university model was reformed to one that more resembled that of the United States and
emphasized comprehensive universities. In the 1980s, China began sending many of its
brightest science and engineering students to the West, especially to the United States, for
graduate education. Nevertheless, the government research institutes within China are still
enormous and play an important role in graduate education. Until recently, only a very few
universities undertook research; their highest priority was pedagogy.

As in the case of India, Chinese universities graduate an enormous number of students
every year. In 2001, 567,000 students received their first degree, including 219,000 in
engineering and 120,000 in science. The quality of these graduates varies dramatically, but
the sheer volume means that China has a large reservoir of technically trained individuals.

Until 2001, Chinese universities neglected software studies as an academic discipline. At
the end of the 1990s, the Chinese government recognized that it had a shortage of trained
software personnel and called for improvement in Chinese software capabilities as part of its
central planning efforts. In response, 51 Chinese universities established masters degrees in
software engineering. These degree programs quickly attracted students. Including all the
different kinds of curricula, China is now training about 100,000 people per year for the
software industry. There are internal criticisms of the education, including overemphasis on
theoretical education, insufficient attention to practice, and lack of familiarity with
international standards.

There are many challenges to implementing an educational response to offshoring.
Consider the challenges in the United States. IT work encompasses many different
occupations, each with its own skill and knowledge requirements. There are five major types
of undergraduate degree programs in IT, and each would require revision in order to
address offshoring. There are similarly four different degree levels (associate, bachelors,
masters, and doctorate) to revise. Non-degree programs, such as certificate programs,
corporate training, and non-traditional universities all also play an important role in
preparing the IT workforce. There are multiple career paths in IT to take into consideration,
not just the traditional one from a college degree to a career in the same field. Universities
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are slow to make changes in their employees and their course offerings. It is hard for
national bodies to predict and match supply and demand for the IT workforce, so it is hard
for the higher education system to know how to set its production levels. The mission of a
university is not only to prepare tomorrow’s workers; there are other goals such as
research, preparing tomorrow’s teachers, giving students a liberal education, and teaching
them to think critically that must be considered when revising a university’s program to
address workforce needs. Offshoring itself is rapidly changing (from bodyshopping, to call
centers, to business process outsourcing, to knowledge process outsourcing and other
higher value added tasks), so how is a higher education system to know what occupations
to prepare its students for? These challenges mean that educational systems will have to
continually adapt to serve well their students and countries in the face of increased
globalization.

Although the educational needs and issues may look different from different national or
individual perspectives, this study has identified six overarching principles that should apply
in developing as well as developed countries wishing to participate in the global software
industry.

There is a need to consider the levels of IT work that are predominant in the national or
multinational economy being served by the educational institution, and which are likely to
be predominant in the coming years. Software and IT work can be thought of as consisting
of a spectrum from the more routine (e.g. system and computer maintenance and support,
basic programming) through the more advanced (e.g. application programming that
requires knowledge of IT and specific applications, whether business, science, media or
otherwise, or sophisticated systems programming and IT architecture development) to the
advanced strategic (development of approaches that utilize IT to advance the organization
strategically and provide it with a competitive advantage). As computer science and IT
curricula are developed, particularly at the national level, it is important to consider the
levels of workforce preparation to which the curriculum is addressed. In nations that are
current recipients of offshored work consisting of programming and routine software testing
and maintenance, for example, it may be desirable to focus the curriculum more heavily on
the lower levels. This may change, however, as the roles played by IT professionals in these
countries evolve and the offshoring providers aim to perform higher level work. In countries
that are seeing their commodity IT work being offshored, it will be desirable for the
curriculum to prepare students for the middle and upper levels of IT work, where the ability
to merge computer science and IT with applications and strategy are important. This is
likely to lead to an increased emphasis on application knowledge and a reduced emphasis
on programming skills. It should be stressed that in all cases, however, the predominance
of a certain level of IT work in a certain nation or region is just a generalization; all levels
will exist in all countries, and students will be needed to move into all of these levels. It is
the distribution that will vary.

There is a need for CS education to evolve, whether due to globalization or not. The skills
and talents needed by software and IT professionals have evolved over the past half
century, independent of issues such as outsourcing and offshoring. In general, IT
professionals are more likely to work in an application-specific context than previously, and
conversely, less likely to work on computer-specific areas such as compiler or operating
system development. They are more likely to work on large software applications in teams
that include applications specialists, and depending on the organization, also to collaborate
with sales and marketing staff. They are also more likely to work in an environment where
they are expected to be masters of certain software platforms and interoperability
standards, and know how to reuse code. Thus in general, it will be increasingly important
that a computer science or IT education involves training that enables the student to work
on large-scale software applications, to understand important business, scientific, or other
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application areas, and be familiar with the tools and platforms that are increasingly the
standards in the international marketplace. It also is increasingly important that the
education emphasizes teamwork and communication skills, especially as they are practiced
in a geographically distributed fashion.

There is a need for education to begin to prepare students for a global economy and its
possible impacts on their careers. It is increasingly likely that an IT professional will be
working in a global context. This may include being part of a multinational team, or
collaborating with customers or suppliers from other parts of the world. Thus, it will be
increasingly important that an education in computer science and IT help prepare students
for this global workplace. Education that acquaints students with different languages and
cultures, whether through courses, study abroad, or other means, will be increasingly
beneficial. Finally, to the extent that English is the common language of the IT industry, the
ability of nations to educate their IT professionals to be fluent in English will be a major
factor in determining their success in the outsourcing economy and in multinational
endeavors.

Educational systems that help prepare students to be creative and innovative will create
advantages for those students and their countries. As the lower tiers of software and IT
work become more commoditized, creativity and innovation will become even more
important, particularly in countries that experience the loss of support and programming
work. The creation of new products and new businesses will continue to lead to the greatest
commercial and scientific successes, and even more, become the differentiator between
organizations and between nations. Historically, some educational systems are seen as
fostering creativity in students more successfully than others. One crucial differentiator in
fostering a creative mentality in students is the research component of the educational
system, and the participation of students at all educational levels in the university’s
research enterprise. Another differentiator is the degree of rote learning versus more open
problem solving. Nations that currently have an advanced research enterprise in their
university systems may increasingly see this as their greatest competitive advantage in
educating computer science and IT students for the higher tiers of the IT workforce. Nations
that do not include a research component in their university systems will need to consider
whether, strategically, the investment in developing this component and culture is needed
to attain their goals for the IT economies in their countries.

Educational systems that not only pay attention to current business and industry needs
but also provide a core foundational knowledge will create advantages for those students
and their countries. To cite two national examples, the Indian educational system has been
particularly good at teaching the latest technology that is needed in business and industry
today. The United States has been particularly good at teaching foundational knowledge
that is likely to serve a student through most of his or her career. Foundational skills help
students remain current, and not become obsolescent, as the technology changes rapidly
around them. Although the particulars of a new technology in the workplace may be
different from what a student was taught in school, a basic understanding of computing
principles and ways of addressing problems will remain current even as the particular
technologies change. Of course there needs to be a balance between fundamentals and
currently relevant technologies in the student’s education. In order to prepare students to
be productive workers when they enter the job market, it also is important that the
educational system pay attention to the current needs of business and industry and select
the technologies it exposes students to in order to address industry needs. This goal can be
achieved through respectful interchange between people in the academic and
industrial/business worlds. No IT education can possibly fulfill all of the student’s
educational needs for an IT career, however, and IT workers should expect to have to
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engage in life-long learning in order to keep up with the rapid pace of technological change
and the rapid changes in the way that organizations employ information technology.

A good educational system requires the right technology, a good curriculum, and good
teachers. Fortunately, personal computers are relatively inexpensive, software for them has
been commoditized, and fast, inexpensive broadband communication is readily available
most places in the world. Thus, the technology for training an IT workforce is within reach of
much of the world. The model curricula that have been designed by the professional
societies have been and should be used in many places around the world. There is probably
value in developing a process by which these curricula can have greater business and
industrial input and react more rapidly to changes in the way that IT gets used in the world.
Although adopted around the world, the model curricula have been designed primarily for
degree programs in the United States. If the professional societies truly aspire to be world
bodies and develop world curricula, they should pay attention to the needs of other
countries and their degree programs as well. The teacher problem may be the most difficult
one to address. For example, in the United States, there are serious problems with the
preparation of high school teachers who introduce students to IT, and several times in the
past (in the late 1970s and again during the dot-com boom of the late 1990s) American
universities had difficulty recruiting and retaining quality faculty because of the lure of
industrial IT positions, and had inadequate number of students obtaining doctorates, which
are required to become faculty members. In India, critics complain about the general quality
of IT faculty, salaries are low, and there have been no funds to enable research either by
the faculty members or their students. Inducements to improve the quality of the faculty
would be helpful in India, the United States, and other countries.

8. The Politics of Offshoring

Globalization, especially in its manifestation as offshoring, is a hugely disruptive force that
effects the national movement of wealth and jobs. In addition to the educational responses
to offshoring discussed above, countries might adopt political responses. Developed nations
might take political action to stem the loss of jobs and wealth to globalization, either
through protectionism or measures to make the country more competitive. Developing
nations might take political action to create an environment in which its software export
industry can flourish. Our initial focus here is on the United States, which is largest global
offshoring procurer.

Public policy debate about offshoring began in the United States as a result of the wide
news coverage of the report in November 2002 by Forrester Research that 3.3 million US
jobs would be lost by 2015 as a result of offshoring. The most common response to
offshoring in the United States has been actions by the executive and legislative branches of
the state and federal governments to create protectionist laws and executive decrees to
control the movement of work out of the country. Bills have been introduced that limit the
citizenship or visa status of workers allowed to do work for US organizations or require that
call center operatives working outside the United States inform callers of that fact. There
are reasons to question the legality and efficacy of this protectionist legislation. Some legal
scholars believe that most proposed state laws and executive orders will be ruled
unconstitutional because of the Commerce Clause of the Constitution, which leaves control
of international commerce agreements in the hands of the federal rather than the state
governments. Legal scholars also believe that proposed federal legislation on offshoring may
break existing international agreements. There is also a risk of retaliation by other countries
to protectionist American legislation.

A second policy approach has been to propose reforms to the H1-B and L-1 worker visa
programs. The purpose of these programs is to help US companies find skilled workers, but
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critics claim that they are being misused as part of a strategy that enables companies to
export jobs, especially to India.

A third approach is to ensure that US tax law provides no incentives to moving jobs
overseas. These proposals would normalize tax rules between the United States and other
countries so that US-based multinationals will have incentive to repatriate earnings to the
United States that they earn in other countries. Tax law is hard to enact; and even if it were
enacted, there would still be disparities because of costs of health care, safe workplace
legislation, and environmental protection.

A fourth approach has been directed at providing support to Americans who lose their
jobs through offshoring. In 1962, the US Congress passed the Trade Adjustment Assistance
Act to offer job training and extend the length of time of unemployment benefits to
American workers who have lost their job through trade agreements. There has been a
political and legal battle over whether the Trade Adjustment Assistance Act does or should
apply to software workers. Progressives want to go beyond this act and also require
companies to provide three months of notification to workers whose jobs are to be
eliminated because of trade, extend the term length of unemployment benefits, provide
wage insurance paid for by the companies that offshore work to make up some of the drop
in wages typical in the displaced worker’s next job, improve retraining and reemployment
services, offer temporary health care and mortgage assistance, and allow multi-year income
averaging on federal taxes.

A fifth approach is to improve the innovation base. The basic idea is that, although some
jobs will undoubtedly be lost to low-wage countries, America can produce a substantial
number of new jobs, including many of them that are high on the value chain, through
policies that create a climate of innovation. Innovation policy generally has four elements:
making it more attractive for foreign students and scientists to work in the United States,
improving the educational system in the United States, attracting US citizens to the science
and engineering disciplines, and increasing federal support for research and development.
There have been numerous criticisms that the United States is not now doing enough to
build that innovation base, and there are proposals under discussion by both Democrats and
Republicans in Congress, as well as suggestions from various non-profit organizations, to
create new innovation initiatives.

How do policy issues in other countries that offshore work compare to those in the United
States? Australia presents an interesting case study in the politics of offshoring in that
Australia offshores work but is itself a country that has benefited greatly from free trade,
both in terms of its important export markets for wheat, wool, coal, wine, education, and
tourism, and also for the range of products that are available to its citizens through imports.

Debates over free trade arose in Australia over offshoring in 2004. There was sharp
criticism from the opposition Labor Party to the lack of policies protecting Australian jobs
and workers. Interestingly, the Australian Computer Society published a policy paper that
advocated free trade and resisted any protectionist measures. Instead, it called for
improvements in existing government programs to help displaced workers with re-training
and re-tooling, check-lists that would educate Australian companies on the cost-benefit
analysis of offshoring so that they would not rush headlong into it, and changes in industrial
policy to enhance Australian R&D. The sitting Howard government was pleased with the
report and outlined its own policy initiatives, which included more government support for
displaced workers, an effort to increase foreign direct investment in Australia’s IT industry,
and various improvements in teacher training, educational programs, and educational
assessment.

New Australian government data appeared this year, showing that many of the temporary
visas for skilled workers are held by Indians, and many of these visa holders are doing
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programming work. These numbers concerned the Australian Computer Society, and they
have taken harder-line positions on both the skilled temporary visa program (known as
“457" visas) and on a permanent residence visa program, known as the General Skilled
Migration Program. While still endorsing the basic immigration policy of the Australian
government, ACS has called for adjustments in the 457 system to make it fairer. It has also
called for the permanent immigration program (General Skilled Migration Program) to be
substantially reduced until the market can absorb ICT graduates from Australian
universities, Australian computer science enrolments begin to increase, and unemployment
levels for computer workers fall to the level of other professions in Australia.

Sweden provides an example of the policy stance of a Western European country that
engages in offshoring. The Swedish economy and welfare has benefited greatly from a long
tradition of free trade, starting in the late 19'™" century. The policy includes agreements
between employer and worker associations on the basic principles for wage setting and job
assurance and a commitment to overall Swedish industrial competitiveness in knowledge-
intensive and high-wage industries. This industrial policy caused Sweden to create one of
the biggest high-technological industries in the world; and it has among the highest rates of
investments in R&D and outputs in terms of scientific publications and patenting. Sweden
has also become one of the most internationalized economies in the world, having a high
dependence on foreign trade for its Gross Domestic Product. Part of its industrial
rationalization is through offshoring to countries with lower production costs.

On several occasions, specific industrial policy measures have been taken by the Swedish
government to support industries with low and decreasing international competitiveness. In
the 1970s, considerable industrial support was given to the steel, clothing, and marine
industries when they faced large-scale failures, but the measures turned out to be futile. As
a consequence, Swedish policy has to a large extent returned to the basic policy principles
of free trade, so in the current globalization trends Swedish policy is almost completely free
from protectionist and direct job-protection arguments. There have, however, been a
number of initiatives to improve Swedish competitiveness and counteract the negative
impact of offshoring. They are all related to a new national innovation strategy advanced in
the spring of 2004, which has three fundamental points: technological development and
R&D as the key to Swedish competitiveness, investments in large-scale public-private
partnerships to achieve centers of excellence in R&D for specifically targeted industries, and
reorganization and increased funding for R&D startups and growth of small and medium-
sized research-driven companies. Software is not explicitly mentioned in the plan. In
Sweden, software development and production is primarily embedded in other
manufacturing or service-providing value chains.

Turning now to the developing countries that export software service work, there have
been significant policy issues at the national and state levels that have shaped the climate
for the Indian offshoring industry. These include regulatory policy as it affects foreign direct
investment, taxation, building an infrastructure, protecting intellectual policy, data
protection and privacy, and education and training policy.

The regulatory history is the longest and most comprehensive of all Indian policies
affecting offshoring. From the 1950s to the early 1970s, Indian economic policy focused on
identifying ways for domestic companies to replace imports. Policies enacted in the 1970s
that severely limited foreign ownership in companies operating in India drove out some
multinationals, including IBM. Regulation in the 1980s promoted the development of the
hardware industry and identified software as a promising export business; however, India
had limited success in the 1970s and 1980s in building an indigenous IT industry. India was
forced to liberalize its economy in 1991 in the face of severe cash problems. The new
industrial policy included reduced licensing requirements in most industries, allowed foreign
companies to hold majority interest in Indian companies in many industries, provided for
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automatic approval for hiring foreign technicians and foreign testing of technologies
developed in India, and reduced restrictions on the ways in which mergers and acquisitions
could take place.

Tax policy also had a shaping effect on the Indian software industry. In 1981, the Indian
tax code was revised to establish tax-free zones on profits and gains for manufacturers,
including software manufacturing. In 1993, the law broadened the tax-free zones to include
various science and technology parks. The law was again broadened in 2005 to give tax
breaks to software firms outside these parks.

Infrastructure policy also shaped India’s software industry. Laws intended to build a
favorable infrastructure and reduce labor regulations and other bureaucracy for the software
industry were enacted primarily by individual state governments, mostly in the southern
part of India. The one infrastructure issue subject to federal governance was
telecommunications policy. Beginning in 1991, the telecommunications sector experienced a
series of deregulations that continued until recently. Deregulation enabled the Indian
software industry to have access to a completely modern telecommunications system with a
capacity and cost that enabled the offshoring service companies to be internationally
competitive.

China provides an interesting contrast to India. China is a policy-driven society, and one
sees much more significant intervention of the state in the economic development of the
software industry in China than in India. The national software strategy in India has been
focused on the export service market, whereas the Chinese are interested in capturing their
domestic software product and service markets as well as participating in the export
market.

Until the 1980s there were mainly local rather than national companies in China. Much of
the capital available to businesses was tied in one way or another to the state, and many of
the decisions on capital allocation were made at the local level. Since then, internal trade
barriers have been dropped, enabling companies to build scale and move into neighboring
markets. In recent years, the national government has promoted economic reform through
competition among provinces and growth for individual companies by access to capital
through the national stock market. Consolidation and focus on the international market has
not yet occurred in the Chinese software industry. As of 2002, there were over 6,000
software firms in China; only 19 of them had sales exceeding $120 million.

Chinese policy towards forming technological capabilities has changed over time. From
1978 to 1985, the focus was on central planning and state control. In the period from 1985
to 1991, the focus was on enhancing the innovation system through greater state support
for both public and private R&D. Since 1992, the focus has been on enabling market-
oriented reforms to improve the quality of research and the skills of the workforce, and to
broaden the focus on development beyond the defense and heavy technology industries.

The government has taken a strong hand is the development of trained personnel for the
software industry. This included not only new educational programs, as described above,
but also concentration of highly skilled software talent in certain geographic areas, by
having the government facilitate transfers of skilled software personnel to the chosen
places, including providing accommodation for their spouses and children. The Chinese
government has also provided incentives for overseas Chinese software workers, especially
managers, to return home through such incentives as cash payments, cars, houses, and
promotions.

The Chinese government supports R&D in universities, research institutes, and to some
extent industry. The best known of these initiatives is the Ministry of Science and
Technology’s High Technology R&D Program, known more commonly as the “863 program”,
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which has provided more than a billion dollars of government funding for basic research
since 1986. Other programs to provide research support include the Development Fund on
Electronic Information Industry, an R&D Fund on Industrial Technology, and a Technological
Innovation Fund. Although the government has continued to support important state
research institutes, such as the institutes of the Chinese Academy of Sciences, there has
been an effort to make them less dependent on the state and encourage them to reach out
to obtain external funding sources.

The government has also taken steps to improve the competitive business environment.
China does not have a long history of controlling anti-competitive behavior in a
technological sphere, and it has thus had to pass a series of acts that protect a competitive
environment, making illegal certain kinds of behavior such as impugning another company’s
reputation, bribing, threatening, and dumping. There have been targeted tax reductions to
companies that meet certain sales and export figures. Exporting firms have been given
favorable terms on bank loans, export insurance, and taxes and duties.

China has one of the world’s worst software piracy problems. The Chinese government
has taken a series of steps to try to curb piracy. In addition to the general copyright law,
China has passed several laws targeted at fighting organized crime that is manufacturing
and distributed copies of pirated software. Government organizations are coordinating anti-
piracy campaigns, and are being encouraged to be model citizens themselves by using no
pirated software. A registry system has been established, under which owners who register
their copyrighted software are given extra protections under the law. However, software
piracy remains a big issue.

Politics is one of the ways (together with education, consumer boycotts, and labor action)
that nations can respond to offshoring. The general movement has been to avoid
protectionist legislation. Australia and Sweden have completely espoused free trade even
though they risk some level of unemployment for their IT workers. In recent years, India
has moved away from its protectionist and isolationist politics of the 1960s and 1970s. The
United States has had a number of protectionist actions suggested, but most of these
efforts have not been enacted into law, and today there are calls for policies to enhance its
competitiveness rather than to protect its jobs by legal and economic barriers. China is the
most protectionist of the countries studied here.

All of these countries understand that they have to make their national laws conform to
some degree with global practices if they want to be players in the global marketplace. Thus
China, for example, has been willing to revalue its currency despite the short-term gain
from keeping it artificially low; India has eased many of its trade barriers; the United States
has entered into numerous international trade agreements; and Sweden has conformed to
international monetary policies.

All of the countries studied here recognize that there are certain risks of sending software
work across national boundaries. These include questions of intellectual property, privacy,
and data security. Europe has taken the lead in strong privacy policy, and India has seen
the economic value in meeting European and US standards on privacy. China is not so far
advanced in managing these risk issues as India is, but there is every reason to believe it
will have to do so if it wishes to continue to attract international business. China is
struggling with balancing openness of information with political control, and so far it leans in
the direction of control rather than individual rights.

For the developed countries that send work offshore, a common political approach is to
build new jobs and prosperity through policies that increase innovation. Sweden is
increasing government support for research and development, and there are calls for this to
be done in the United States. The two countries differ on parts of the innovation platform,
however. Sweden currently has an abundance of highly educated workers, so it is not
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interested in ramping up its educational system. The United States is facing declines in
foreign scientists studying and working there, as well as declining numbers of American
students studying technical disciplines; so an integral part of the innovation platform for the
United States is to improve the education system and attract foreign workers and students
(to the degree this is compatible with national security policies).

India and China have a number of similar policies for developing their offshoring
industries. Both are interested in ramping up their educational systems to supply an
adequate number of skilled workers for their IT companies. Both are concerned about
having adequate infrastructures (power, transportation systems, telecommunications) to
provide good service to their IT companies. Both have adopted a series of policies intended
to attract foreign investment. China has implemented policies to try to produce a reverse
Diaspora, so that native-born scientists who have been working primarily in the United
States and Europe return home to be part of the senior technical and business leadership in
their IT industries; India has achieved this same effect without explicit national policies.
India has more experience in developing policies to support the export software market
than China, but China is advancing rapidly and has a more centralized government-planning
model in place.
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Chapter 1: Offshoring: The Big Picture

“Offshoring is nothing less than a revolution in the tradability of services.” (World
Investment Report 2004, p. 148)

1. 1 Introduction

In the United States today, there are two views about the offshoring of IT and IT-enabled
services. Some people, such as the television business commentator Lou Dobbs, see a
crisis in our midst. More than a million blue-collar manufacturing jobs in the United States
were lost in the last ten years, mainly to low-wage Asian nations. The solace in all this for
American policymakers had been that another kind of job - the high-paying, white-collar
jobs in the computer and other knowledge industries that had long been dominated by the
United States - seemed immune to competition from low-wage countries. But then the
pattern of job loss began to be repeated in the white-collar labor force as the software and
IT-enabled service sectors moved jobs to Malaysia, the Philippines, China, and especially
India. Dobbs and others called for protectionist measures to stop the hemorrhaging of
high-paying jobs from the US economy. They believed that offshoring was not only going to
do short-term harm to those who lost their jobs, but also long-term damage to the
individuals and communities losing these jobs.

Others disagreed, pointing out that when this work is sent offshore, although domestic
labor may lose in the short term, there are many winners in the high-wage country:
consumers through lower prices; companies through higher productivity, more competitive
pricing, and shorter time to market; shareholders through higher corporate earnings;
company executives through higher compensation packages; and perhaps a select group of
other employees whose jobs change to include more interesting tasks associated with
innovation and exclude much of the drudgery of mundane tasks. Many of the supporters of
offshoring believe that the individuals who lose jobs will be able to find other good jobs,
especially if they are given a safety net from the state consisting of temporary benefits and
retraining, and that the total number of jobs may actually increase over time through higher
productivity and greater competitiveness of the companies that send work to low-wage
countries.

This difference of opinion in the public debates over offshoring is also found among
professional economists. Economists are generally regarded as being in favor of free trade.
For example, one economist who has looked closely at the issue of offshoring is Catherine
Mann of the Institute for International Economics in Washington, DC. She argues that free
trade will eventually lead to greater prosperity for the nation. She points to the case of
computer hardware manufacturing where many manufacturing jobs shifted from the United
States to East Asia in the 1990s as having been highly beneficial to the American economy.
Western innovation, coupled with global sourcing, led to price reductions in products. This
led in turn to more IT investment in the Western nations, higher Western productivity
growth, and ultimately enhanced growth in gross domestic product. Mann believes the
offshoring of computer hardware manufacturing was one of the reasons for the robust
economy in the 1990s in the United States and argues that the long-term national economic
benefits from outsourcing software and services are likely to be even greater than the
benefits from outsourcing hardware manufacturing. On the other hand, both Paul
Samuelson of MIT and Ralph Gomory of the Sloan Foundation, working with William Baumol
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of Princeton University and NYU, have done analyses that show that high-wage countries
can lose through trade under certain circumstances. (Mann’s argument is discussed later in
this chapter, Gomory and Baumol’s in Chapter 2.)

Looking at this same issue from the perspective of a low-wage country such as India, you
can also see two perspectives. Offshoring work is the top growth area in the Indian
economy, and it is the driver of India’s international trade. Hundreds of thousands of new
jobs are being created, and even entry-level positions in this field pay much more than the
average wage. IT is seen as the way for India to leap from being a third-world economy in
the 20th century to a world leader in the 21st century. However, this IT workforce still
represents only a tiny fraction of the Indian population, and there is a backlash to all of this
change in a country with rich cultural traditions. The traditional family structure is
threatened as young people move to the high tech centers for work, have large disposal
incomes, and otherwise follow work practices that do not fit with traditional culture. This
economic growth has brought congestion, unbridled growth, and severe wage differentials
to cities such as Bangalore. The benefits of offshoring are unevenly distributed with little
benefit for the majority of the people in China or India who are rural, poor, uneducated, and
without English language skills. Some critics complain that government funds spent on
attracting and building the infrastructure for IT companies could be better spent on helping
poor and rural populations with clean drinking water, better primary education, and other
basic infrastructure.

Which of these pictures is correct? Is offshoring leading to long-term deterioration of
Western living standards or is it the means to greater productivity and prosperity in the
West? Is it the economic savior for low-wage countries such as India and China or is it the
death knell for another traditional way of life? This chapter will introduce the subject of
offshoring of software and services and provide a framework for understanding it and
related issues from the perspective of both high-wage and low-wage nations. The following
questions are addressed in this chapter; many of them will receive more detailed attention
in later chapters.

*  What do we mean by outsourcing, offshoring, and globalization of software?

* How did offshoring come about?

*  How much work is offshored?

* Which countries send work offshore and which countries do most of this work?
« What types of work are sent off shore?

* Why are firms interested in sending work offshore?

* What are the technical, business, and other drivers and enablers of offshoring?
«  Why might a firm, a profession, or a nation not want to offshore work?

o Is IT still a good career choice for people working in countries that ship IT jobs
overseas?

1.2 What Do We Mean By Outsourcing, Offshoring, and Globalization
of Software?

It is important to be careful about the terminology used in this study. Outsourcing means
that a firm sends work to another organization to be done. Most outsourcing done by US
firms, for example, is work sent out to other US firms. The client company might have
parts made for them or have another company handle the cleaning of their office premises,
for example. Offshore refers to where the work is done. It is a term that applies best to the
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United States because, even though the United States does outsource work to Canada and
Mexico, most of its work is sent over the seas, largely to India, but also to China, Malaysia,
the Philippines, and many other places. Germany, for example, sends work across its
borders, especially to Eastern Europe, but there is no water — no shore - to cross.

Some of the work that is offshored is sent to entrepreneurial firms established in low-
wage countries. Thus a UK firm that sends work to an entrepreneurial firm in India, such as
Infosys or Wipro, would be sending the work outside their own company.

At other times, multinationals headquartered in high-wage countries operate subsidiaries
in the low-wage countries to work on products and services for their world market. The
multinational might do this by contracting for all the services offered by an entrepreneurial
firm located in the low-wage country, in which case the entrepreneurial firm is sometimes
said to be a captive of the multinational, and the multinational holds great power over the
entrepreneurial firm. The multinational might instead buy an entrepreneurial firm in a low-
wage country outright, or it might create its own subsidiary there. These subsidiary firms,
whatever their organization, represent an increasingly large share of the offshoring of
software services.

Multinationals sometimes open facilities in low-wage countries in order to better serve the
local market especially since the Indian and Chinese markets are expanding so rapidly, but
that situation is not the primary interest of this study. We are more interested in
multinationals that open operations in low-wage countries to serve the world market.
Offshoring is part of a larger trend toward the globalization of software under which
software products and software services are created throughout the world and sold
throughout the world. The aspect of globalization that involves moving work from high-
wage to low-wage countries is the most important aspect of globalization for this report but,
over the coming years, other aspects of globalization are likely to become important to the
professional, business, and policy communities.

More precisely, we should differentiate between captive offshoring and outsourced
offshoring or offshore outsourcing as it is often called. For compactness of language, we will
often use the term offshoring in this report without consideration for whether the work is
done by a captive or entrepreneurial firm. Where it matters, we are careful about the
distinction.

1.3 How Did Offshoring Come About?

In order to understand offshoring, it is worthwhile to place it in the historical context of
globalization and multinational corporations. The import of raw goods and agricultural
products from less developed nations and the export of manufactured goods by
industrialized nations goes back centuries to a time when transportation across long
distances became feasible. Over time, some countries placed tariffs and other protective
barriers on international trade to protect their markets or industries. The first period of
intensive globalization came in the nineteenth century when laissez faire economic theory
drove nations to reduce or remove tariffs that limited the movement of goods. Globalization
was also driven by the adoption of the gold standard by many countries in the second half
of the nineteenth century. Gold stabilized the value of money and greatly enhanced trade
across national borders. Globalization led to the concentration of industrialization in the
industrialized countries at the expense of their agricultural bases, specialization in the
manufactured products they exported, growth in population, and demand for greater import
of agricultural products from agriculturally oriented countries. Globalization led to a
substantial increase in wealth for the industrialized countries.
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This period of globalization ended with the onset of the First World War, and then an era
of protectionism ensued between the two world wars. The second wave of globalization,
which continues today, began near the end of the Second World War with a meeting in
Bretton Woods, New Hampshire in 1944 that led to the formation of The World Bank, The
International Monetary Fund, and the reestablishment of the gold standard. The World
Bank, whose original mission was the financial reconstruction of nations destroyed by the
Second World War, broadened its mission to include reducing poverty through the funding
of state governments to improve their educational, agricultural, and industrial systems. The
International Monetary Fund was formed to oversee the global financial system. This it has
achieved by making the international monetary system more stable and by helping out
countries with monetary problems by supplying them with financial and technical assistance.

The period since the Second World War has been characterized by a series of international
agreements to promote free trade. This period began with the General Agreement on
Tariffs and Trade (GATT). Twenty-three countries participated in GATT's first round of talks
in Geneva in 1948, but by the Uruguay Round of talks in 1993, the number of countries
participating had increased to 123. The Uruguay Round of talks led to the formation of the
World Trade Organization (WTO) as a successor to GATT. Under the WTO, there have been
a number of different approaches to enhancing global free trade: reduction of tariffs, export
subsidies, and other trade restrictions; formation of free-trade zones; reductions of
restrictions on capital; and increased agreement among national intellectual property laws.
Country membership has grown from 26 in 1993 to 148 today. The net effect of all this is
to have many more countries participating in international trade and to provide conditions
that enable this trade to occur more easily.

Multinational companies, which are simply companies operating in multiple countries,
have played an important role in the globalization of trade. The first multinational was The
Dutch East Indies Company, formed in 1602. The rise of big business in the second half of
the nineteenth century, with its concomitant separation of ownership from management,
created many new multinational companies. Some of these nineteenth-century
multinationals were technology companies such as I.G. Farben, which started its chemical
business in Germany, and General Electric, which started its electric power business in the
United States. Within a few years of their founding, both of these companies were operating
in many different countries around the world.

The computer industry attracted firms from the business machines, electronics, and
defense industries but also included important entrepreneurial start-ups. A number of
companies from the computer industries became important multinationals. These include
General Electric (formed in 1895 and entered the computer industry in the 1950s), IBM
(consolidated in the tabulating business in 1911), Hewlett Packard (formed in 1939 as an
instrument maker and entered the computing industry in the 1960s), EDS (formed in 1962
to serve large users of computers), Microsoft (formed in 1975 to provide products in the
microcomputer software industry), and Dell (formed in 1984 to provide microcomputer
hardware). It is notable but not surprising that these companies all had their origins in the
United States. The United States has dominated the computer industry throughout its
history. In its hey-day, IBM alone held about 70% of the world market for mainframe
computers, for example. The United States also had the market lead in the electronics
industry (mainly because of its dominance of the radio and television industries and its later
need for components for the computer industry) and the semiconductor industry, which
grew as a spin-off from the invention of the transistor at the regulated US monopoly AT&T
and was closely coupled in its history with the computer hardware industry.

US dominance in the computer, electronics, and semiconductor industries continued into
the 1970s, but then some changes began to occur. Perhaps the most public story was the
emergence of Asia as a leader in the manufacture of electronics and semiconductor devices.
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In the 1970s and early 1980s, major US electronics products firms began to set up affiliates
in Hong Kong, Singapore, and Scotland to use high-quality workers (with wages lower than
US workers) to do labor-intensive assembly such as assembling circuit boards or assembling
price-sensitive products such as computer peripherals or telephones. At first, the
components were built in the United States and shipped to these assembly plants but over
time the assemblers began purchasing components from local sources. Eventually, their skill
levels increased and they began to provide turnkey services. One specific example is disk
drive manufacture which began to migrate from the United States to Asia in the 1980s;
today, very little of this manufacturing takes place in the United States.

A similar story occurred in the semiconductor industry. Beginning in the early 1970s,
American (and later European) semiconductor companies such as IBM, Philips, AT&T, and
Hewlett Packard began to move labor-intensive chip assembly to low-wage countries in East
Asia, including Singapore, Hong Kong, Malaysia, and Thailand. These chips were then
shipped back to the American or European electronics firms for assembly into final products.
During the 1970s, the American semiconductor firms kept semiconductor wafer fabrication,
circuit board assembly, and product-level assembly in the United States. But both
computer and electronics firms opened or expanded plants in Scotland and Wales to do
circuit board and product assembly for the European market in the 1980s. Scotland and
Wales were selected for their educated workers, an English-speaking workforce, and
government incentives to attract foreign direct investment. It also helped that wages were
lower there than in the United States. More recently formed American companies such as
Sun Microsystems, Silicon Graphics, and Cisco never vertically integrated their operations
but instead always used contract manufacturers such as Solectron and Celestrica and chip
fabricators such as Taiwan Semiconductor. These firms were located in the United States,
East Asia, and Scotland.

In the 1980s in East Asia, Singapore’s labor rates became too high and its companies
began to offshore the most labor-intensive work to Malaysia and Indonesia which had lower
wage rates. A similar phenomenon occurred in Hong Kong which offshored its labor-
intensive work to China. Singapore and Hong Kong retained the work on circuit board
assembly that could be automated. They also began to add backward integration services
such as component and circuit design, circuit board layout and reconfiguration for better
manufacturing, and forward integration services such as testing, final product assembly,
packaging, shipping, and repair. With a few exceptions, the East Asian companies providing
these value-added services chose not to produce products that competed directly with their
American and European customers. By the end of the 1980s, East Asia had the capacity to
provide circuit boards and electronics products to the entire world. At the same time, the
United States retained and grew its business for higher-value, lower-volume electronics
products such as large computers and communications switching equipment. This work was
often done under contract to specialized contract manufacturers, such as SCI and Solectron,
that were housed in the United States rather than by the large brand-name electronics
product companies themselves.

As more and more of this manufacturing work was done in other countries, middle-class
jobs were lost in the United States. It is hard to count the exact number of manufacturing
jobs created outside the United States to serve the US market or the needs of US-based
multinationals, but the number is probably in the range of a million jobs over the past
decade. The labor force in the US Midwestern industrial states was especially hard hit.

While this caused a public outcry and led politicians to suggest protectionist actions as
mentioned earlier, some economists see a silver lining in these developments. For example,
Mann argues that a combination of technological innovation in the United States and the
increase of global sourcing and markets for hardware (IT, semiconductors, and electronic
components and products) led to price declines. These price declines led to greater
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investment in IT in the United States. This, in turn, caused increasing transformation of the
American workplace and an increase in the development of new products either
incorporating IT or using IT in its development or manufacture. These developments, she
calculates, caused half of the productivity growth in the United States during the 1990s and
translated into increased wealth for the United States on the order of $250 billion in the
period 1995 to 2000. Mann assumes that there can and will be a similar pattern of growth
for the software industry but that the scale might be even greater for software than
hardware.

While there has been angst in America over the number of good middle-class
manufacturing jobs lost to Asia, there has also been a widespread belief that good jobs in
the software industry would always remain in the United States. However, in the late 1990s
and even more so in the past several years, there is a dawning recognition and fear that
these high-paying software and service jobs will be moved out of the United States as well.
Similar concerns are now beginning to be expressed in Western Europe.

A number of IT-enabled services are being offshored today. They range widely and
include, for example, reading X-ray images of patients, identifying risk for insurance
companies, and processing financial data, as well as testing, building, and maintaining
software for customers. Software was the first service sector to be offshored to a significant
degree. This is perhaps because it was easy to transport the work data and work products
using simple communications equipment (a telephone and a modem) and because there
was a significant wage difference for programmers between the United States (or Western
Europe) and India (or China). During the late 1990s, software offshoring seems often to
have been driven by labor shortages in the United States, especially associated with fixing
the Y2K problem and creating new Internet products and services during the dot-com boom.
When the dot-com bubble burst, offshoring continued - with cost as a major driver — and
began to represent jobs transferred overseas rather than jobs supplementing an insufficient
US labor market. The practice of offshoring became a political issue in the United States
only after the recovery from the 2001 recession was historically weak in its creation of jobs.
European concern about offshoring lagged behind US concern presumably because the
United States began to offshore first and has always offshored to a greater extent than
Europe.

Firms have outsourced work for centuries, sometimes even to companies that are outside
their national borders. The first offshoring in the software and IT services sector began in
the early 1980s: US firms sent some credit card processing to the Caribbean and
established call centers there. Software centers provided software services to the PC
manufacturers in Malaysia at about the same time. However, there was no substantial
software offshoring industry until the 1990s. India, Singapore, Ireland, Israel, and Hungary
were all early entrants in the offshoring business. Despite some differences in focus from
country to country, described in a later section of this chapter, all of these countries
benefited from first-mover advantages. Every several years, as a new application area
became hot, the offshoring firms in these countries would turn their attention to this
application, moving from business downsizing/reengineering, to Enterprise Resource
Planning, to Y2K, to Euro conversion, and so on. These offshoring firms coupled this
strategy with an effort to move up the value chain through industry sector specialization in
order to deepen their expertise and build trusted relations with clients who would eventually
turn over progressively higher level and more profitable tasks for them to do.

The story of how offshoring began in the major vendor countries, such as India and
China, is told in Chapter 3. These case studies indicate that offshoring has meant several
different things. In India, for example, it began with body-shopping, the process of sending
trained programmers to work for a few months in another country on the client firm’s
premises. This was followed by a blended strategy in which some of the work was done on
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the client’s site and some at the vendor’s site in India. Then call centers opened. In the
past five years, facilities began to be established to carry out IT-enabled business processes
such as accounting. More recently, Indian firms have begun to move up the value chain to
do IT-enabled knowledge processing such as reading X-rays, conducting patent analyses,
and carrying out IT research and advanced development. The players in this story were at
first Indian entrepreneurial firms. But later, multinational firms came to play an important
role, sometimes through an Indian firm that did contract work for the multinational
company, but also through a firm purchased outright or started up by the multinational
company.

The globalization of the marketplace is helping to drive offshoring. The Indian and Chinese
governments, for example, have taken many steps to ready themselves to participate in the
international software market. Software is seen as attractive to low-wage countries as a
way to bolster their economies more quickly than the boot-strapping strategies tried in the
past by developing nations. In fact, about one-quarter of all offshored shared-service
centers for European clients involve interactions with the development agencies of the
vendor’s country (World Investment Report 2004). These countries have used tax breaks,
marketing subsidies, grants, loans, reduced bureaucracy, and other techniques to attract
foreign business and foreign capital. China passed the United States in 2002 as the most
preferred location for foreign direct investment. Trade policy has been liberalized in these
countries, for example, by reducing or eliminating export taxes and licensing (see Chapter 8
for details). These governments have enacted policies to strengthen the public and private
education and training sectors (see Chapter 7). Subsidies have been provided for research
and development activities in their countries, especially for development work that is likely
to have a near-to-midterm payoff in new products or services. Governments are trying
harder to protect intellectual property which has been an especially serious concern to
Western businesses about China (see Chapter 6). The Indian central and state governments
have worked to improve basic infrastructures such as telecommunications, electric power,
transportation (both roads and airports), buildings and technology parks, and other
amenities such as international-class hotels, but the infrastructure started in a poor state
and the government is not efficient in these efforts. Table 1 describes the state of
infrastructure in Bangalore, India’s leading offshoring location.

Table 1-1: Bangalore’s Infrastructure for Conducting Offshoring Work

Electric power is unreliable, so most companies have backup generators.

Roads are congested and in ill repair (an hour to travel the 12 miles from center
city to the outskirts where the outsourcing companies have their campuses in Electronics
City and Whitefield).

Work has not yet begun on a new international airport.
There is a shortage of rooms in international quality hotels.

No mass transit exists (talking of elevated railway) so most companies hire their own
buses to bring employees back and forth to work.

Telecommunications infrastructure is improving rapidly (cell phones, satellite
transmission, transoceanic fiber optic cable).

Source: Fannin (2004)
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1.4 How Much Work Is Offshored?

The answer to this question is that nobody has very good data on the amount of
offshoring worldwide, whether one measures the number of jobs lost or created through
offshoring, the number or percentage of companies offshoring work, the number of
companies providing IT software services for export, or the monetary value of this work.
Chapter 2 provides a detailed analysis of the problems with the data. It also provides a
sample of the statistics about the extent and impact of offshoring in the United States,
Europe (with separate breakouts for the United Kingdom and Germany), and India. Adding
these numbers up gives some sense of the global situation. In Table 2, we provide a sample
of the worldwide statistics as already totaled up by others. One can see from the McKinsey
(2005) statistics that the actual number of jobs offshored is still a small fraction (less than
15%) of the number that could be offshored. Other statistics in the table make it clear that
one type of offshoring —business process services — is growing very rapidly, and that there
is room for considerable growth since only 30 percent of the largest 1000 corporations are
currently offshoring any work of this type. It is also clear that India is the major provider of
these services. We do not have good numbers for the amount of software service work
(software maintenance, testing, programming) being done independent of work for call
centers or business process outsourcing. Nor can we tell exactly how much of the
offshoring work is being done by independent firms and how much by subsidiaries of
multinationals, although it is clear that the latter are a large part of the total. The numbers
do, however, give a general sense of the scale of offshoring activity worldwide. Additional
information about the size of the Indian and Chinese shares of the world offshoring and
software markets is given in Chapter 3.

Table 1-2: The Extent of Offshoring Worldwide

Source Data Reported Statistic

McKinsey & Co. (2005) Amount of onshore $227 billion
outsourcing worldwide as of
2001

Amount of offshore $10 billion
outsourcing worldwide as of
2001

Amount of captive offshoring $22 billion
worldwide as of 2001

Number of IT services jobs 2.8 million
globally that could be done

anywhere in the world as of

2003

Number of service jobs 160 million
worldwide that could be
done anywhere in the world

Number of actual IT service 371,000
jobs in offshore operations

in low-wage countries as of

2003
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Evalueserve (2004)

UN Conference on Trade and
Development (2004) (as
quoted on TurkishPress.com)

Scholl (2003) (as quoted in
World Investment Report
2004)

McKinsey & Co. (2003) (as
quoted in World Investment
Report 2004)

IT offshore revenue
worldwide, April 2003-March
2004

Percentage of world’s
largest 1000 companies
offshoring business process
outsourcing

Value growth in offshore
business process
outsourcing worldwide
(projected)

Market value for offshoring
of IT services (not including
captive production for
multinationals)

Market value for offshoring
of IT services, including
captive production for
multinationals

$17 billion (almost half from
India, almost one-quarter
from Ireland; includes IT
products shipped from
Ireland)

30

$1.3 billion in 2002 to $24

billion in 2007

$1.3 billion

$32 billion

1.5 Which Countries Send Work Offshore and Which Countries Do

Most of This Work?

Countries that send software and IT-enabled service work offshore are primarily high-
wage countries that have advanced service industries. These are also the countries that
have the largest amount of IT work. According to Datamonitor (May 2005), the global data
processing and outsourced market had a value of $246 billion in 2004 with North America
accounting for 43.6%, Europe 29.4%, Asia-Pacific for 17.8%, and the rest of the world
9.1%. The country that started the offshoring trend and that sends the most work offshore
is the United States. The United Kingdom, Germany, France, and other Western European
countries come next. Although Japan has an advanced economy, it does not offshore as
much work as the United States or the Western European countries. In an interesting turn
of events, Indian offshore companies have begun to open facilities in China (where wage
rates are lower than in India and a huge local market is opening) and Eastern Europe (to
take advantage of proximity to the Western European market —nearsourcing). The extent of
this phenomenon is limited and recent, and it is not clear whether it is a strategy for Indian
firms based primarily on obtaining more contracts or on taking advantage of lower-wage

labor.

Which countries do the offshoring work is a more interesting story. There are quite a few
countries that have tried to develop this business, and these countries vary considerably in
their skill sets, labor costs, cultural fit with the countries seeking to have work done, levels
of technical and business expertise, and type of work that they offshore. The four countries
that have the most established offshoring industries (accounting for 71% of the market in
2001) in order of market share are Ireland, India, Canada, and Israel (McKinsey & Co. 2003
as quoted in World Investment Report 2004). The public stories make one think that
offshoring work is all done in low-wage countries such as India and China. In fact, the
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majority of offshoring services have historically been provided by developed nations, and
Ireland still leads with a 25% share. However, as Arora and Gambardelli (2005) point out,
the value added in Indian offshoring is higher than in Ireland because so much of the Irish
work involves localizing US software products for the European market. Moreover, the
growth rate of the national software export industry is much higher in India than in Ireland
so the relative position is changing rapidly. Canada and Ireland do have lower wages than
the United States, perhaps 10 to 20 percent lower, but there are not the extreme wage
differentials as there are between the United States and India or China. So this is not yet a
north-south or developed/undeveloped nation issue although the trend is in that direction
(World Investment Report 2004).

An assessment by the consulting firm A.T. Kearney of the most desirable future locations
for offshore work placed India at the top of the list, followed by China, Malaysia, the Czech
Republic, and Singapore (A.T. Kearney 2004 as quoted in the World Investment Report
2004). The expected rapid growth in offshoring activity occurring in low-wage countries will
make the public perception of who does offshore work progressively more accurate. The
Kearney report listed Brazil as the leading offshore source in South America; South Africa in
Africa; Hungary, Poland and Romania in Central and Eastern Europe; and Canada and New
Zealand among developed nations. Ireland, Portugal, Spain, and the United Kingdom were
listed as the preferred destinations for offshore work within Western Europe.

Countries doing offshore work fall into four categories as shown in Table 3. First are
those countries that take advantage of their large capacity of highly trained/educated
workers and low-cost wage scale. One example is China which has established businesses
providing offshore work on embedded software and IT-enabled financial services. Another
example is Malaysia which is building up business at the lower end of the offshoring market
in call centers and IT-enabled back-office business processing services. The principal
example is India which is the fastest growing destination for offshore work and is involved in
almost every aspect of the industry from call centers to business process outsourcing, to
software maintenance and testing, to software research.

The second category consists of countries that have competitive advantage through their
language skills to serve a special part of the market. While it is useful in any kind of
offshoring work for vendor and client to be able to speak the same language, it is essential
that workers in call centers, for example, be able to speak fluently in the language of their
customers. Thus China, which has relatively few people who speak English fluently, is
unlikely to become a major provider of call centers to the United Kingdom or the United
States. The Philippines, Mexico, Costa Rica, Chile, and Morocco have taken advantage of
their bilingual skills in English and Spanish to open up call center businesses serving the
United States. South Africa is the leading offshoring nation in Africa because of its English-
language skills. Some countries from Francophone Africa (Mauritius, Morocco, Senegal,
Tunisia, and Madagascar) have recently started to provide call center and telemarketing
service to France. India, of course, has been able to build up its call center business in part
because of its English-language skills.

The third category consists of countries that take advantage of their geographic proximity
to a country that offshores work, so-called nearsourcing. The nearsourcing countries not
only are located nearby, making it easier for executives from the client firms to visit the
vendors, but there is often a shared language and culture as well. These countries
generally do not have extremely low wages, but their wages are typically lower than in the
country that is offshoring the work. Canada is a major nearsource destination for the
United States, providing many high-end services. Poland, the Czech Republic, Hungary,
and increasingly the Ukraine, Belarus, Romania, and Latvia are building nearsourcing
businesses to serve Western Europe, especially Germany. In a poll of 500 top European
companies in 2003, the German consulting firm Roland Berger found that 50% of European
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firms were planning to offshore to other parts of Europe and only 37% were planning to
offshore to Asia (Gumbel 2004). China is trying to establish a nearsource business for
Japan and Korea. (One could call the second category linguistic nearsourcing and this third
category geographical nearsourcing. Doing so suggests that there are other kinds of
affinities between nations that might make them want to do business with one another such
as a common heritage or legal system as exists between the United Kingdom and countries

in its former empire.)

The fourth category consists of countries that have special high-end skills. Like the
nearsourcing countries, the wage rates might not be as low as in India or China, but they
are lower than those in the United States or Western Europe. Israel provides offshoring in
the form of research and development for multinational corporations and niche software
products and services, especially in the security and anti-virus software markets. Ireland’s
offshore business is mainly in the area of packaged software and product development; it
hosts many multinationals who are building software products and providing IT services for
the European market. It also has a humber of small Irish-owned companies operating
mainly in niche markets. China is beginning to develop high-end skills in the Linux
operating system, bioinformatics, and anti-virus software. Australia exports high-end, IT-
enabled financial services. India is beginning to develop research and development
laboratories for various European and American-based multinational corporations. Also, one
should not neglect the United States which exports the highest amount of IT products and
services of any nation, mostly to Europe, and mostly in the form of packaged software and

consulting services.

Table 1-3: Nations that Do Offshoring Work

Strategy Principal Examples Others
Cost and Capacity China Malaysia
India
Language Skills Philippines South Africa
Mexico Tunisia
Costa Rica Morocco
India Senegal
Madagascar
Mauritius
Nearsourcing Canada Ukraine
Poland Belarus
Czech Republic Romania
Hungary Latvia
Slovakia China
Special High-End Skills Israel China
Ireland India
Australia Russia

1.6 What Types of Work Are Sent Offshore?

United States

Various kinds of work involving the use of information technology are being offshored.

Types that are of primary interest in this study include:

e programming, software testing, and software maintenance,
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IT research and development, and

high-end jobs such as software architect, product designer, project manager, IT
consultant, and business strategist (the extent to which these jobs have been
offshored is an open question).

Because the focus of this study is on offshoring of software and services, we are not
primarily interested in the following kinds of IT-related work, even though they are
frequently offshored:

physical product manufacturing - semiconductors, computer components,
computers,

business process outsourcing/IT enabled services/knowledge process outsourcing
(e.g. insurance claims, medical billing, accounting, bookkeeping, medical
transcription, digitization of engineering drawings, desktop publishing, and high-
end IT enabled services such as financial analysis for Wall Street and reading of
X-rays), and

call centers and telemarketing.

A detailed list of the various kinds of IT and IT-enabled services that are being offshored
can be found in the World Investment Report 2004 (p. 150). These include various types of
audiovisual and cultural services, business services, computer-related services, higher
education and training services, financial services, health services, Internet-related services,
professional services, and animation. Many of these fall outside the principal focus of this
study. In Table 4, we identify skill levels required for various kinds of IT and IT-enabled
services also taken from the World Investment Report 2004.

Table 1-4: Skills Categorization of Traded IT and IT-Enabled Services

Skill
Level

low

medium

Definition Examples Requires Comments
Low entry Data entry general formal few economies of scale
barriers in education . .
: Call centers little agglomeration
terms of skills, .
working
scale,
knowledge of
technology
relevant language
basic computer
skills
Complex financial and specialized may offer economies of
services that accounting training required scale
require more services (perhaps in mav have aqglomeration
advanced skills training schools) Y 99

standardized effects
programming

work

routine data
analysis

back-office
services such
as ticketing

Page 55



high Most creative R&D Advanced skills at  stringent entry
and skill- high levels of requirements

) : Design i
intensive work ; specialization, .
services . involve agglomerated
often with strong : . -
. . economies with different
Architectural educational . ;
, N skills, enterprises, and
drawings institutions P i .
institutions interacting
software with each other to share
design work, stimulate
Animation knowledge_ fl_ows an_d
allow specialized skills to
Medical be fully utilized
testing
Technology
systems
design

Based on Box IV.2 in World Investment Report 2004

Jobs that are at the greatest risk of being offshored are also often those most at risk of
being automated, in which case labor would be replaced by technology instead of by foreign
labor. For example, although it has not happened to an extensive degree yet, software
automation tools might help to automate low-end software development.

The situation is far from static. We described earlier how India first offered body-
shopping, then software services, only later IT-enabled services, and most recently research
and development. There has been a similar change in the pattern of offshoring by firms in
high-wage countries. In the 1980s and 1990s, the typical pattern was for an IT manager to
hire an outsourcing firm to carry out some task that was not critical to the mission of the
client firm. It tended to be an application development that was highly structured, required
relatively little interaction and project management from the client, had clear deliverables,
well understood bidding procedures, and transparent risk to both the client and vendor.
Often the vendor was located near the client. More recently, the pattern has changed. The
outsource firm is hired not by the IT manager but by a higher-level executive such as the
CFO, CIO, or perhaps even the CEO. The task is more likely to be mission-critical to the
client. The applications are wide ranging, but they often include tasks that are less well
structured than in previous times; ones that require greater amounts of client contact and
project management and where deliverables, costs, and risk are less clear. The vendor is
as likely to be located in another country as nearby.

But what are the characteristics of work favorable to performance offshore? John Sargent
and Carol Ann Meares of the US Department of Commerce have provided an excellent and
detailed answer to this question that is adapted slightly in Table 5.

1.7 Why Are Firms Interested In Sending Work Offshore?

The public perception is that companies in the United States, Western Europe, and Japan
send work to India, China, and other low-wage countries principally because of the lower
labor cost. There is some truth to this perception. Companies want to maximize their
profits, and, in many cases, the lower cost of qualified labor in these countries is the
principal reason for making the offshoring decision. Sometimes companies begin offshoring
for cost reasons but continue for quality of work reasons. Sometimes something else drives
the initial decision to offshore, for example, the lack of enough qualified workers in the
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United States during the Y2K era. This section shows that the situation is complex. There
are at least nine reasons, low-cost labor among them, why companies send work offshore,
and often more than one reason is in effect in a company’s decision to offshore. Here is a
summary of those reasons. Chapter 4 gives examples of the ways in which particular
companies of various types use offshoring as a strategic tool.

Table 1-5: Characteristics of Work Favorable to Performance Offshore Through
2004

* high wage differential with similar occupation/level in destination country

* high labor intensity

e clearly defined requirements, little nuance

* repetitive tasks

* rule-based decision-making and problem solving

* documented or easily transferred content and process knowledge

» discrete, separable; low degree of interaction across different services, applications
* low degree of personal interaction with end users, clients

» stable applications with minimum of “firefighting”

* long projected useful life to amortize offshore set-up costs

e |ow-to-medium business criticality

* |ess time-sensitive, longer transition periods

e projects involving simple and standard hardware and software

» digital, Internet-enabled

e low setup barriers

* low-to-medium technical complexity

e not-multidisciplinary

e projects in business areas in which offshoring is a broadly accepted concept
» tightly defined work processes

e stable process

Source: Sargent and Meares (2004). Note: as the Indian companies, for example, move up the value chain, the
characteristics of work subject to being offshored may change.

1. Reduced Costs and Increased Margins. In the modern, investor-driven, globalized
marketplace, there has been a compression of resources, both time and money, that
companies, new and old, have with which to make a new business model profitable.

One response to this compression has been to reduce costs. Labor costs are a major
portion of service and other knowledge-intensive businesses so it is natural to want to
reduce these costs. When a new software engineer costs $45,000 annually in the United
States and only $5,000 per year in India, even with many additional overhead costs
associated with offshoring, most firms anticipate substantial savings in sending work to
the Indian software engineer over doing the work in-house in the United States. In this
way, the companies can make their new business start-up funds last longer or increase
their profit margins. While the focus in the public perception is on the low salaries, costs
are also sometimes reduced because the offshore vendor has scale benefits in doing the
work. (Another response to this compression, to address the time issue, is given in point
5.)

2. Access to Skills. The United States has the strongest postsecondary system in the world.
It trains many highly qualified workers from both home and abroad, and it also imports
workers who are educated or trained in other countries. But the United States does not
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have a monopoly on highly talented, educated, and experienced workers. As China,
India, Russia, and Eastern Europe have joined the world market, there is now an excess
of educated workers in certain countries such as India, Ireland, Russia, and some
Eastern European countries at a time when the US math and science educational system
is slowing down its production. In 1999, for example, China graduated three times as
many engineers as the United States. In particular, we are seeing strong pools of talent
outside of the United States in the IT, telecommunications, engineering, and health care
domains.

Thus another reason for companies to send work offshore is the size and quality of the
available labor pool. The applicant pools available to the offshoring companies in the
leading offshoring countries in many cases have been larger and stronger than the
applicant pools available in the United States and Europe. In the late 1990s, many US
firms turned to Indian vendors because they had available programmers with the
knowledge of legacy systems to make Y2K fixes. Similarly, during the dot-com boom in
1999 and 2000, many US firms turned to offshore vendors to find enough people who
knew the Java programming language. There was an abundance of such people in
India, for example, not only because of the large labor pool but also because of the
tendency of the Indian higher education system to react quickly to the marketplace and
teach skills that are in current demand.

To take advantage of this labor pool, many of the best offshoring vendors spend
substantial money on the hiring process, going through a lengthy and rigorous screening
process to identify employees who have a higher average quality than those available
for the client firms to hire directly. NASSCOM, the Indian software and services trade
association, has expressed concern recently about the uneven quality of the Indian
educational system, contending that while there are still large numbers of graduates, not
all of them have the quality education that gives India this competitive edge in offering
this access to skills.

3. Experience. Companies from the United States and Western Europe sometimes choose
to send work offshore because other countries have greater experience in a particular
field than they do. This experience can be of four types:

A. Experience with a particular technology. For example, China already has the largest
number of mobile phones in the world and India may be the second in this regard by
2012; these countries have skipped a level by not putting the infrastructure in
landlines but investing more in the wireless domain. Hence, it makes good business
sense to do R&D on wireless in India, China, and other emerging wireless markets. A
similar situation pertains to Linux which is a part of the Chinese government’s
national technology policy. While India and China are not yet the world leaders in
these fields, they have a growing number of scientists and engineers with knowledge
of these fields, and the overall level of knowledge in the country is growing rapidly.

B. Experience with a particular scientific domain. There are, for example, several
countries that provide offshore services with strong labor pools in the biomedical
disciplines.

C. Experience with particular management issues. For example, several of these
countries have strong experience managing projects that operate multiple shifts per
day.

D. Experience with cultural and marketing issues in emerging countries.

4. Time Shifting. Offshoring enables companies to offer multiple-shift services that may not
have been offered prior to offshoring. For example, US hospitals are using US-trained
Indian physicians to read X-rays in India in time to deliver the results to the US doctors
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7.

the next working day. This move can increase patient service at a reasonable cost.
Offshoring medical services can also provide rural areas with access to affordable
medical services. Some IT companies have several offshore sites, located strategically
by time zone, that enable them to provide round-the-clock services such as help desks
and network monitoring, while requiring none of their workers to have to work the
graveyard shift.

Time To Market. Some companies offshore work in order to reduce the time to bring a
product to market. The types of work offshored for this reason include R&D, production,
and other parts of the supply chain. One reason that time to market can be reduced is
that companies can take advantage of time shifting. A design team in the United States
can work regular business hours and then turn the work over to their team in China,
which is just beginning its regular work day, to either continue the design work or do
code checking. Then the Chinese team can turn the work over to their Indian colleagues
for the next shift who work on it and turn it back to the US team to start the process all
over again. Another way to take advantage of offshoring to reduce the time to market is
to divide the work into self-contained tasks that can be worked on in parallel in several
locations. Yet another strategy for achieving faster time to market is to
compartmentalize the work into a set of tasks that require different skill sets and parcel
the work out to the teams around the world that would be most effective or productive
at doing a particular part of the work. With synchronization points, this modularized
work process can be used effectively to create one single larger product developed on a
distributed basis in a timely manner.

Market Access. Companies sometimes find it strategically attractive to have a market
presence in countries in which they would like to sell their products. As
Balasubramaniyan, general manager at Wipro Technologies, describes this issue:
“Offshoring also helps a company be closer to its global customers, thereby providing
appropriate offerings to its regional market and ensuring speedier problem resolution.
Developers and support personnel in the relevant geographies have a better
understanding of customers’ needs, regulatory compliances and regional preferences,
and can better implement the product or provide the service.” (Balasubramaniyan and
Guyer 2004).

Ability to Send Overflow Work. Many small IT companies, especially those in IT services,
are usually faced with “feast or famine” situations, that is, during any given period of
time, either they do not have enough work or they have too much work. These small
companies cannot afford to keep a very large workforce on their payrolls because they
cannot afford the payroll in lean times, and therefore they have to work with a minimum
workforce. However, this causes problems for the company when it lands a large project
that needs to be completed in a short period of time. These companies can benefit by
sending work to large offshore providers who can supply very capable professionals with
the right domain expertise at the right cost. Larger companies face this same problem.
Companies are unlikely to want to hire extra staff for a project that might only have a
six-month or one-year duration because of the cost of hiring and the morale problems of
having to lay these workers off at the end of the project. The use of offshore workers
enables a company to ramp up and down quickly without these problems.

Extending Venture Capital Money. After the dot-com and the telecom busts in 2001,
many startups, especially in the IT, telecom, and biotech areas, have found it difficult to
raise venture capital. Those that have been able to raise such funding - as well as those
who are working on a “shoestring” fund provided by family and friends - are left with
little choice but to make the funding stretch as far as possible. Lower-cost locations such
as Israel and India become very attractive for them, and so it is not surprising that by
March 31, 2005, more than 170 startups already had established their R&D centers in
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India. Often, the venture capital firms themselves are pressuring the companies to use
offshoring to keep costs down.

9. Other Business Reasons. Using offshore workers can have other business advantages.
Given the low cost of labor, a humber of the better offshoring vendors have expanded
the ranks of their middle managers who have time to mentor and enhance the skills of
the lower level employees and identify and implement process improvements that make
the work effort more effective. The vendor might have access to tools that are not
available to the client either because they are proprietary or because they would be too
expensive for the client to buy but not too expensive for the vendor who can use them
for many different clients. Clients who are not in the IT business may have more time
to focus on their core business and maximize their overall profits if they offshore their IT
tasks. Some companies have found that because the offshore vendors are eager to
retain their business, there is a stronger focus on continuous business improvements
and customer service than if the work had been done in-house. Public sector
companies, who may be regulated against large cost overruns and have rigid work rules
that make hiring new employees difficult, may find that offshoring provides them with
new flexibilities.

1.8 What Are the Technical, Business, and Other Drivers and
Enablers of Offshoring?

Offshoring has been made possible by a collection of technological, business, work
process, policy, educational, and other changes over the past 15 years. The technological
changes are the ones that are most often mentioned in the discussions about the growth of
offshoring, but they are by no means the only ones.

(1) Telecommunications infrastructure. Since the late 1990s, there has been a dramatic
increase in the telecommunications infrastructure. As part of the dot-com boom, various
telecommunications carriers competed to increase satellite and optical fiber networks to the
point where there was a glut in the market after the dot-com boom ended and prices
plummeted. India now has readily available low-cost, high-bandwidth communication and
access to all the major telecommunications applications such as email, fax,
videoconferencing, and cell phone. Telecommunications capacity between India and the
United States grew from practically nothing in 1999 to 11,000 GBS in 2001. The cost of a
one-minute telephone call from India to the United States dropped more than 80% within
several years after January 2000.

(2) Changes in information technology. A number of changes in information technology
also changed the opportunities for offshoring. Low-cost computing power became readily
available. Software platforms became standardized: IBM and Oracle provided the standard
for database management, SAP for supply chain management, PeopleSoft for human
resource management, and Siebel for customer relations. Offshoring vendors could invest
in the purchase of a small humber of standardized software platforms and train their
employees in their use rather than having to deal with possibly hundreds of proprietary
software systems. Workers could learn standardized skills that were then portable.
Training and skill certification became simplified. A similar effect was created by using
commoditized, inexpensive applications software packages. Standardization of data formats
and networking protocols made it easier to move large data sets from client to vendor.
Interoperability standards such as MDA, UML, CWM, CORBA, and OMA were established
during the 1990s, making it easier to modularize software.

(3) Pace of innovation. The technological changes mentioned in (1) and (2) can be
considered enablers. One study (Bartel et al. 2005) discusses technology as a driver of
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offshoring. It found that a high level of IT use in an industry is not a predictor of greater
outsourcing. However, an increase in the pace of information technology change does
increase outsourcing. The explanation is that firms are more willing to gain access to the
latest technology through their outsource vendor than by sinking fixed costs into a
technology that is likely to change with great rapidity. One would describe the dot-com era
as an era of rapid IT change, hence driving companies to outsource.

(4) The downsized corporation. Since the 1970s, businesses in the United States began
to move away from vertical integration of the corporation, shedding activities that were not
regarded as core competencies, through eras of reengineering and downsizing. During the
1980s and 1990s, more and more activities were pared from the list of core competencies
and subject to outsourcing. As IT systems became more standardized, they were seen less
as core activities. And as corporations focused more on core competencies, there was big
growth in outsourcing of functions outside the core.

(5) Other business drivers. There have also been some business drivers of offshoring.
When rival firms began offshoring, many companies felt that they had to offshore in order
to remain competitive. Companies looked for ways to cut expenses to deal with the
economic downturn that began in 2000. Venture capitalists began pushing startups to
incorporate offshoring into their business plan so that the burn rate on start-up funds was
lessened. Several high-profile business leaders, such as Jack Welch from General Electric
and Carly Fiorina from Hewlett Packard, became evangelists for offshoring. As experience
with offshoring mounted, some of the early mistakes were understood and some of the
early problems with bureaucracy and infrastructure were fixed. It became more acceptable
and less risky to offshore; offshoring was no longer restricted to the early adopters such as
Texas Instruments or General Electric. Business leaders began to recognize the value of
reengineering, both in cost savings and improved performance, that was often undertaken
when work was transferred from client to vendor.

(6) Intermediaries. The offshoring business created new specialty occupations and firms.
Some of them did part of their work on the client’s site and off