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Foreword

Ongoing economic challenges are affecting and impacting business and society in
nearly every industry and geographical region. Taking decisive action to reprioritize
the way we are doing business is a key focus for companies. Around the world,
companies are taking the necessary measures that will enable us to adjust to today’s
reality and to future challenges. In adjusting and refocusing we need to stay on
course to ensure that short-term challenges won’t distract us from planning for
longer-term opportunities to achieve sustainable growth. Information technology is
part of the solution if handled in a truly global scale.

With decades of experience in making companies globally successful, I believe
that we are faced with a unique opportunity to nurture global economic prosperity.
Global software engineering, IT outsourcing, and rightshoring are all pieces toward
readjusting the software and IT business. The prestigious journal Harvard Business
Manager recently stated that outsourcing with global IT services and software
development ranks as one of the top business ideas of the past 100 years. This cer-
tainly makes sense, because software and IT industries are today truly global. Be it
offshoring or outsourcing, component or service integration, managing global soft-
ware engineering has rapidly become a key competence for successful engineers and
managers. The diversity of suppliers, cultures, and products requires dedicated
techniques, tools, and practices to overcome challenges.

This book, Global Software and IT, written by my colleague and friend Christof
Ebert, summarizes experiences and provides guidance, processes, and approaches
for successfully handling global software development and outsourcing. It offers
tons of practical hints and concrete explanations of “how to do it better.” Readers
will get an opportunity to explore the current state of practice in this area as well as
new thoughts and trends that will shape the future.

Global Software and IT provides a framework for mastering global software
and IT, and also summarizes experiences from companies around the globe. The
book is very readable and provides a wealth of knowledge for both practitioners and
researchers. With its many practical insights, this book will be a useful desktop refer-
ence for industry practitioners and managers within the software engineering and IT
communities.

Global IT and software development, service, and provisioning imply a great
organizational and industrial shift in structure. Let’s rise to the challenge and, in
doing so, raise the quality of life and our economic prosperity for generations to
come. Now is the time to grow and improve global software and IT and thus
empower all of the world’s citizens to participate in the human network.

New York MiIcHAEL CORBETT
July 2011

ix
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Introduction

Things do not change; we change.
—Henry David Thoreau

Software and IT have gone global at a fast pace. Be it IT outsourcing, global software
engineering, or business process outsourcing, growth rates are more than 20% per
year [[AOP09, USA07]. While the cost advantage and skill pool of global develop-
ment and outsourcing may appear to be advantageous, they bear a set of risks that
come on top of the regular project risks. Not knowing these risks and not mitigating
against them means that your project may soon belong to the growing share of failed
global endeavors.

Global Software and IT provides guidance and examples of experiences, as well
as processes and approache,s to successfully handle global software development
and outsourcing. It offers many practical hints and concrete explanations of “how
to do it better.”

Global Software and IT addresses practitioners, namely:

* Developers and engineers workingin global development projects to make
their collaborations more effective, through
o captive sourcing within a company
o provision of outsourcing services to clients, or
o engaging in open source development.

» Software and IT managers on all levels from the individual working in a
distributed team to the senior manager who decides where to open a new site
and what it means to be successful.

* Project managers and project teams who want to succeed with distributed
activities.

* Product managers and R&D managers taking advantage of globalization.

* Procurement teams interested in making sourcing of development partners
more effective.

 Suppliers trying to understand the practices and needs that drive their clients.

Global Software and IT: A Guide to Distributed Development, Projects, and Outsourcing,
First Edition. Christof Ebert.

© 2012 the Institute of Electrical and Electronics Engineers, Inc. Published 2012 by
John Wiley & Sons, Inc.



2 Introduction

Global Software and IT provides a framework for global development, covering
topics such as management of people in distributed sites, management of projects
across multiple locations, mitigation of the risks of offshoring, processes for global
development, practical outsourcing guidelines, and use of collaboration and com-
munication to achieve goals. It summarizes experiences from companies of different
sizes and organizational layouts as well as information about industries around the
globe. This book shares the best practices from various professional projects, includ-
ing ones that involve locations in different continents and a variety of cultures.
Perhaps most relevant, the book explains the means and strategies needed to survive
in a globally dispersed work environment.

This book helps each reader to improve his global software activities by provid-
ing examples of:

* Hands-on experiences, including opportunities, lessons learned, and risks
e Management education and training in companies

e Self-learning for students in business and software

e Hands-on practical insights for industry practitioners and managers, and

* A course layout for university or professional training.

When writing the book we decided for readability purposes to only use the male
form of pronouns. We are well aware that software and especially global projects is
one of the few engineering fields where we find today almost the same number of
women as men. We thank you for your understanding.

Global Software and IT provides practitioners with practical guidance as well
as examples of experiences from companies and projects from across the globe and
different application domains. Hands-on examples are shown in shaded boxes.
Practical guidelines and take-away tips are also prominently displayed. Some topics,
such as cultural differences, play a role in all global projects, while others depend
on the size and organizational styles of individual companies and projects. We
provide an explanation for why something is done in a certain way as well as which
risk is addressed by which method. We recommend “translating” these concepts to
your own environment, rather than taking a specific solution as the one and only
possible.

I want to thank IEEE and John Wiley & Sons for supporting this book and
asking me to write this second edition. A book about such a quickly evolving topic
would be impossible to write without the continuous feedback of my colleagues
and clients. Special thanks go to Alberto Avritzer, Suttamally Bala, Werner Burger,
Daniela Damian, Filippo Lanubile, Audris Mockus, Daniel Paulish, S. Sadagopan,
Bikram Sengupta, Andree Zahir, and everyone else who has for provided insight
from their own in global software and IT experiences. Additionally, Filippo
Lanubile, Rafael Prikladnicki, and Aurora Vizcaino deserve thanks for contributing
to tools topics. Finally, I would like to thank Dave Gustafson and Dan Paulish for
being good and long-time companions while going global.

The IEEE conference series ICGSE (International Conference on Global
Software Engineering) has helped to build a strong research and industry community
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of smart people who drive knowledge and competence evolution in this quickly
growing field. I am honored to serve on its executive committee and look forward
to the evolution of this discipline.

Global software and IT is not for free. Often people argue that we are going
global because of cheaper labor rates. But software and IT business based solely on
cost is almost certainly doomed to fail. Successful global software businesses, on
the other hand, are driven by global innovation, talent, and markets. Salaries adjust
over time; innovation keeps moving.

Global software and IT necessitates a shift in culture. This cultural adjustment
is often underestimated, but in order to be successful we need to change. We need
to reinvent business models and working paradigms, we need to learn new formats
of collaboration and communication. This book will show what it means and how
to succeed.

There are two challenges with going global: to get started and to keep going.
With the many rewards from your business combined with guidance from this book,
you will translate risks to chances and opportunities, which is what they should be.
I wish you, the reader of this book, the best of success in this endeavor!

Berlin CHRISTOF EBERT
August 2011
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Strategy






Chapter 1

Different Business Models

Summary: Globalized software development and various formats of information
technology outsourcing (ITO) are as natural for the software and IT business as
project management or requirement engineering. Going global with software and IT is
a great way to distribute work effectively as well as appropriately assign tasks to
employees who are most qualified for the task at hand. To attain the greatest success
in the fields of software and IT we must take advantage of opportunities for continuous
collaboration around the globe. This chapter looks at different business models in
software and IT.

The annual volume of global IT outsourcing and software development in 2010 was
approximately $100 billion. Considering the field’s growth rate of 5 to 10 percent
per year, the industry is clearly rife with portential [BCG09, McKinsey08]. When
one examines the facts about the software business, it becomes readily evident that
it has become a truly global venture. Examples are manifold:

* Offshoring is growing at double-digit rates across Europe and the United
States throughout many different industries and all major business
functions.

* Offshoring is no longer just about cost reduction, low-end manufacturing, IT,
and back office work; it has become a major driver for entire business
processes.

* 50% annual growth in the offshoring of core innovation activities (i.e., R&D,
product design, engineering).

As early as 1962, EDS began offering IT on spare capacity, also known as time-
shared computing as an external service (today this is called application service
provisioning). In 1976 EDS started deploying global IT services, such as financial
accounting. Entrepreneurs in India realized early on that this form of business could
help the country leapfrog into current technologies, therefore becoming a major
business partner to the Western world. Indian institutes of technology were formed
in the 1960s. They featured strong computer science curricula which laid the

Global Software and IT: A Guide to Distributed Development, Projects, and Outsourcing,
First Edition. Christof Ebert.

© 2012 the Institute of Electrical and Electronics Engineers, Inc. Published 2012 by
John Wiley & Sons, Inc.



8 Chapter 1 Different Business Models

foundtions for India’s current success in the IT domain. The first e-mail sent from
China to a foreign country was on September 20, 1987 to the University of Karlsruhe.
The text was short, yet powerful: “Across the Great Wall we can reach every corner
in the world.” It was the vision of an increasingly connected world in which all citi-
zens and enterprises would have the ability to do business with one another. The
world was getting smaller. The notion of “across the wall” is about bridging gaps.
It demonstrates that being connected does not necessarily mean sharing the same
values with one another, nor does it make countries and continents borderless and
integrated.

Today, practically all new business plans contain offshoring as a key element
for containing cost and creating flexibility in order to cope with changing demands
on skills and numbers of engineers. Different business models are applied in the
global context.

First, there is a distinction made between outsourcing and offshoring:

* Offshoring—is a business activity beyond sales and marketing which takes
place outside the home country of an enterprise. Enterprises typically either
have local branches in low-cost countries or they ask specialized companies
abroad to perform a service for them.—Offshoring performed within the
company is called captive offshoring.

¢ QOutsourcing—is a business’s lasting and result-oriented relationship with a
supplier who executes business activities for an enterprise which were tradi-
tionally executed inside the enterprise. Outsourcing is site-independent. The
supplier can reside in direct neighborhood of the enterprise or offshore.

Offshoring and outsourcing are two dimensions in the scope of globalized soft-
ware development and IT. They do not depend on each other and can be implemented
individually.

For sourcing, a distinction is made based on the type of service being sourced
from an external supplier:

* Business Process Outsourcing (BPO)—where a business process (or busi-
ness function) is contracted to a third-party service provider.

¢ Information Technology Outsourcing (ITO)—where software and It related
services are outsourced to a third-party service provider. ITO is a form of
Business Process Outsourcing (BPO) for software and information technol-
ogy activities.

e Application service provisioning (ASP)—where computer-based services
are sourced from a third-party service provider. ASP is a form of Information
Technology Outsourcing (ITO) for operationally provisioning software and
IT functionality.

¢ Software sourcing—where software components are sourced from an exter-
nal supplier. Sourcing is a business process that summarizes all procurement
practices. It includes finding, evaluating, contractually engaging, and manag-
ing suppliers of goods and services.
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* Open source—where, considering restrictions such as IPR, software is
sourced from a supplier (often unknown) and a community of developers in
different parts of the world. Global software and IT do not depend on having
legal entities as suppliers. The open source movement has shown that big
global software projects can also be conducted by enthusiastic individuals.

The time and relationship perspective of the outsourcing demands a third
distinction:

» Tactical Outsourcing—is a form of outsourcing with short-term (“just in
time”) focus. Suppliers are selected on a case-by-case basis for activities
within projects. Those suppliers who are best suitable for the concrete task at
hand are selected . Tactical outsourcing, which is similar to subcontract man-
agement, is used to improve operational efficiency.

* Strategic outsourcing— is a form of outsourcing with long-term and sustain-
able focus. A business process is moved to an external supplier in order to
focus resources on the core business. Within engineering projects this can be
a process (e.g., maintenance, test) or a system (e.g., legacy product). Strategic
outsourcing changes the entire value chain.

Outsourcing and offshoring allow more flexibility in managing operational
expenses because resources are allocated to places and regions that are most suited
to flexible needs and ever-changing business models. Figure 1.1 summarizes the
reasons for outsourcing and offshoring [Ebert07a, BCG09, IAOP09, IDCO07,
Hussey08, Rivard08]'.

Figure 1.2 shows the penetration of enterprises with different types of global devel-
opment and IT activities [TAOPQ09, Aspray(06]. The horizontal axis provides the share of

Local
markets
6%
Labor cost
32%
Flexibility
14%
Quality,
cycle time
21% Talent and
skills
27%

Figure 1.1 Reasons for outsourcing and offshoring.

! There are many such studies elaborating on reasons for global development. Exact percentages are
not relevant here. It is the rank order that is important. Further studies are mentioned in the ACM Job
Migration report [Aspray06].
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offshoring (as a proxy for the degree of global software engineering and IT in an enter-
prise for an activity) and the vertical axis provides a view on the penetration of enterprises
for a specific activity. For instance, maintenance projects already penetrate more than
half of all software activities worldwide (position on vertical axis) and it is typically done
in an offshore environment rather than a single place in a highly paid country (right
position on horizontal axis). Some activities, such as new applications and OEM product
development, are clearly not yet where they could be.

The share of offshoring or globalization depends on the underlying IT needs and
on what software is being developed. While for mere IT applications or internet services
global development is fairly easy, embedded software still presents major challenges to
distributed development. A 2010 study by embedded.com found that only 30% of all
embedded software is developed in a global or distributed context, while the vast major-
ity is collocated. Similarly, the amount of quality deficiencies and call-backs across
industries has increased in parallel to growing global development and sourcing.

Business risks increase with global software, IT development, and sourcing. Not
all software engineering tasks and projects benefit from outsourcing and
offshoring.

The journey has begun, but it is far from being clear what the end result will
be. Some countries will come to saturation because global development essentially
means that all countries and sites have their fair chance to become players and to

ey
2 Internet
T services
» Maintenance
58 Encapsulated Infrastructure projects
ss applications support /
° 28
c
£ — OEM
° Integration Migration | prcl)duct t
H projects ) projects applications “¥EIOPTEN
3 (E\AIﬂD) Entire
(Product/ Highest potential (p siness
Sl el for value creation process
de@ent (future focus)

Low Share of offshoring in headcount High
(offshoring potential)

Figure 1.2 Impacts of IT and software offshoring.
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compete based on skills, labor cost, innovativeness, and quality. Software engineer-
ing is based upon a friction-free economy in which any labor is moved to the site
(or engineering team) that is best suitable amongst a set of constraints. No customer
is in a position to judge whether a piece of software from one specific site is better
or worse when compared to the same software being produced somewhere else in
the world. In essence, the old economy labels of “made in country x” has become
a type of thinking that does not relate to software industries. What counts are busi-
ness impacts and performance such as resource availability, productivity, innovative-
ness, quality of work performed, cost, flexibility, skills, and the like.

BUSINESS PROCESS OUTSOURCING

Business Process Outsourcing (BPO) is the form of outsourcing where a business
process (or business function) is contracted to a third-party service provider. BPO
involves outsourcing of operations and responsibilities of that process or function.
For example, one could use BPO for business processes such as supply chain, main-
tenance, welcome desk, financial services, or human resources. Historically, Coca
Cola was the first company to use BPO for outsourcing parts of their supply chain.
In the software industry, EDS was the first supplier for outsourced services.

Today, business process outsourcing is a key element in most R&D and IT-
driven industries. The reasons for this are manifold, and saturation has not yet been
reached. In fact, outsourcing arrives at different speed in different industries. Figure
1.3 shows the offshore outsourcing penetration of different business processes across
industries ranging from automotive and manufacturing, to finance, consumer, ICT,
and health [DukeO7].

Offshoring penetration [%]
80 (

O Auto, industry, manufacturing

Growth Growth O Financial services
rate 2006: rate 2006: @ Consumer, media

mICT
38% 50% B Health, pharma, bio

Finance HR

Figure 1.3 The penetration of business process outsourcing (BPO).
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IT functions have the highest degree of outsourcing capacity across the five
sectors, however, the core of these sectors, namely R&D and engineering functions,
are at the steepest growth rate. No longer are support functions and services out-
sourced as we were once used to. Today’s emphasis is on globally utilizing research
and engineering to develop products. Global software engineering and IT are at the
crossing point of both the IT sector and the engineering function which naturally
builds the spearhead of this radical business change. IT outsourcing has reached 50%
and more of all expenses for IT services occur across industries. But R&D and
engineering is not yet saturated. They will continue to grow at rates way above 20%
per year. This means that global software development as well as IT service out-
sourcing will further grow during this decade.

INFORMATION TECHNOLOGY OUTSOURCING

Information Technology Outsourcing (ITO) is the form of outsourcing in which
software and IT related services are outsourced to a third-party service provider. ITO
is a form of Business Process Outsourcing (BPO) for software and information
technology activities. Historically, EDS was the first ITO supplier. Examples of ITO
are outsourcing of software maintenance or IT provisioning services.

ITO is either driven by the need to reduce capital costs or by business process
outsourcing. There is hardly any strategic component in ITO despite the fact that
many companies claim otherwise. Essentially, companies that are in need of capital
in the short term sell their IT assets and resources while immediately sourcing it
back to maintain services. As shown in recent years by the cases of Xerox, J.P.
Morgan, Swiss Bank, and Delta Airlines, when a company claims strategic reasoning
in the sale of IT assets, in reality, the ITO has actually failed to deliver the expected
long-term benefits. [Lacity09]. Realizing any strategic goals with ITO is difficult
and demands a high degree of managerial attention.

GLOBAL SOFTWARE ENGINEERING

Global software engineering (GSE) is software development and maintenance in
globally distributed sites. Different business models and work breakdown schemes,
such as outsourcing, offshoring, and rightshoring, are used. Thus, GSE is not cor-
related with outsourcing and can coexist, for instance, by means of captive develop-
ment centers within the boundaries of an enterprise or distributed project teams.

NETSOURCING AND APPLICATION
SERVICE PROVISIONING

Netsourcing or Application service provisioning (ASP) is the form of sourcing in
which computer-based services are outsourced to a third-party service provider. The
application service provider (also ASP) provides these services to customers over a
network. Therefore, increasingly, the term “Netsourcing” is used for this business
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model. ASP is a form of Information Technology Outsourcing (ITO) for operation-
ally provisioning software and IT functionality. Software offered using an ASP
model is called on-demand software or software as a service (SaaS). Examples of
this are customer relationship management and sales (e.g., salesforce.com), as well
as, increasingly, desktop applications. ASP is limited and is also a risk (to perfor-
mance, security, and availability) because access to a particular application program
takes place through a standard protocol such as HTTP. The market is divided as
follows: Functional ASP delivers a single application, such as timesheet services; a
vertical ASP delivers a solution for a specific customer type, such as a chimney
sweepers; and an enterprise ASP delivers broad solutions, such as finance
solutions.

SOFTWARE SOURCING

Software sourcing is the form of sourcing in which software components are sourced
by an external supplier. Sourcing is a business process that summarizes all procure-
ment practices. It includes finding, evaluating, contractually engaging, and managing
suppliers of goods and services. Sourcing includes different types of goods and
components and, therefore, license models. This starts with commercial off the shelf
(COTYS), includes a variety of tailored components and solutions, and ends with the
different community, open source distribution, and access models. Software compo-
nent sourcing is also a type of distributed development. Today, distributed develop-
ment is mostly a global business and, as a result, is part of global software
development.

OPEN SOURCE SOFTWARE

One key driver in new value networks is free and open source software. Worldwide
companies of various industries are investing in open source. They effectively use
it as a viable ecosystem for access to skills, as well as for creating new markets.
Today, a variety of global business models around open source are exploited The
risks are known, but mitigating solutions exist. Specific communities have been
created with suppliers and their customers using open source processes and mecha-
nisms to provide faster access to hardware drivers, software updates, or specific
features. New value networks are enhancing traditional approaches. Suppliers are
teaming up to share their software basis and to offer tailored services to single user
segments. Independent software vendors (ISV) distribute popular solutions and
components, or integrate them, thus helping to accelerate integration efforts.






Chapter 2

The Bright Side: Benefits

Summary: Going global makes sense because we have access to talent, markets, and
the flexibility to adjust according to our own business needs. On the other hand , we
all know that software development demands teamwork and collaboration. First we
will look into the motivation for global development. We will then analyze challenges
and provide solutions for those of you who are embarking on global software and IT
or questioning which format most suits your specific demands.

Cost reduction is still the major trigger for globalization although its relevance has
been decreasing in the past years. The reasoning for cost reduction is simple yet
effective, so effective, in fact, that you can find it in any newspaper. Labor cost
varies across the globe. In different parts of the world, you pay different amounts
of money per working hour or per person per year for similar skills and output. An
examination of labor costs for comparable skills of educated IT engineers shows
that several Asian countries offer a rate of 10%-40% of the expected pay for the
same work time in Western Europe or the United States. For instance, in 2008 an
“associate engineer” in India earned around US$ 4,400 per year as compared with
US$ 55,000 for a new engineer employed in Europe or North America [BCG09].
This reduces R&D labor cost by 40%—60% (not considering hidden costs and addi-
tional overheads, which severely reduce this potential).

Specifically, Asian countries offer such a huge amount of skilled and highly
motivated engineers that it is impossible not to consider such potential for project
planning. The 2006 ACM Job Migration Task Force report on globalization and
software offshoring [Aspray06] and the annual World Bank Reports [Worldbank11]
both underline that globalization of the software industry will further increase due
to both information technology itself (e.g. skills and technology demands as well as
market evolutions in emerging economies), government actions (e.g. moving into
IT sectors to reduce dependencies on raw materials in places such as China), and,
finally, by economic factors (e.g., labor cost differences).

Labor cost will remain a major driver for any type of IT and software outsourc-
ing and offshoring for a long time to come. Figure 2.1 shows the annual wage dis-
tribution across the world [McKinsey08, Worldbank11, EconomistIntelligencell].

Global Software and IT: A Guide to Distributed Development, Projects, and Outsourcing,
First Edition. Christof Ebert.

© 2012 the Institute of Electrical and Electronics Engineers, Inc. Published 2012 by
John Wiley & Sons, Inc.

15



16 Chapter 2 The Bright Side: Benefits

100000

—USA, SE

------- —USA
10000 +—————=———=="""— - - -Ind!a, SE

] - = = =India

—— — - Brazil

c—em T —— — -China

1000 = === B e allelielietie .- - - .

2003 2004 2005 2006 2007 2008
Figure 2.1 Annual wages around the world (in U.S. dollars).

The top two lines are for U.S. software engineers and average, the two dotted lines
are India, and the remaining two lines are Brazil and China. The average income of
American and Indian software engineers is shown in order to contrast the relation-
ship with the average income across all professions.' While the growth rate is clearly
bigger in lower income countries such as India or China, the distance will further
attract global software development and IT outsourcing.

Other factors, therefore, begin to influence the decision for global software
engineering and IT (Fig. 2.2). Increasingly, global software development and off-
shoring is about proximity to markets, sharing the benefits of resources from differ-
ent cultures, and flexibility in skill management. IT and R&D managers want access
to on-demand specialist knowledge with less forecasting and provisioning. This
often contains a great deal of fixed cost which, in today’s competitive environment,
is not easy to bear. Increasingly, the target is quality improvement and innovation;
both are related to blending cultures and thus achieve internal competition and new
stimulus for doing better.

For the decade of 2010-2020, we see four major goals fueling the need for outsourcing
and offshoring, namely efficiency, presence, talent, and flexibility.

Figure 2.2 provides an overview of these goals, which will be briefly explained
here:

1. Presence. Global R&D and software engineering has become part of the
growth strategies of many companies. This is because they are closer to the

" Sources: http://www.glassdoor.com/Salaries, http://globaltechforum.eiu.com
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