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1 Executive
Summary

The case for a developing country to adopt an open source software
(OSS) driven Information Technology strategy is a compelling one. In a
wider context I'T is about the production, flow and control of informa-
tion in a modern state and the rules which govern such activities are thus
fundamental to its economic development. Software is a driver of those
rules. OSS under these circumstances cannot be viewed as a mere
product choice. It reflects more fundamentally an alternative strategy for
building, maintaining and changing the rules that govern information
flows in the economy.

To create value or wealth in a developing country economy as a
matter of pragmatic strategy it must create business opportunities for
private firms, reduce cost of IT investment in the private and/or public
sectors of the economy and improve the efficiency and effectiveness of
government. A strategy map has been developed to demonstrate that OS
based strategic initiatives will create value through the key drivers of
business opportunities, reduced investment cost and greater efficiency
and effectiveness of government. These strategic initiatives which are
primarily driven by government encompass I'T policy, advocacy and
education, capacity building, E-government and positioning of the
country’s I'T industry in a globally competitive one. The actual execution
of such strategies require in varying degrees, collaboration between
government, universities and educational institutions and private firms. It
must be emphasized however that the momentum generated by such
initiatives would also result in the emergence of market driven business
opportunities, which private firms can and must exploit. In developing
such a strategic framework the risks and opportunities faced by develop-
ing countries were considered, in addition to which the very phenom-
enon of OS software, its impact on software markets, the viability and
profitability of the business model that it drives and its long run
sustainability were examined.

The reality of the OS phenomenon today is that the majority of the
Internet infrastructure is based on OS products including send mail,
BIND, Linux and Apache HT'TPD, the latter running more than 69% of
all active websites (approximately 15 million) with Microsoft IIS coming
a distant second with less than 23% share. Similarly Linux has made a
relentless assault on the server operating systems market, and the busi-



ness models driven by this outcome demonstrate their viability and
profitability. It is still not clear whether OSS will thrive in traditional
middleware application markets as opposed to the software stack in
which it is significant, operating systems, device drivers, Internet services,
basic HT'TP servers and entry Web application servers. The latter
categories of software serve well comprehended and standardizable
needs. In the area of business models OSS is associated with technical
support and integration services, add on products, priced licensed soft-
ware which is inclusive of the OSS, software subscriptions for periodic,
functional and fixed updates and custom software development contracts.

The OSS phenomenon could easily lead one to believe that it is
substantially driven by the individual motivations of highly committed
software developers on account of personal interests and the joys of
programming — primarily self actualization needs. In addressing the
question of OSS sustainability and evaluating the evidence of the moti-
vational models which have been developed to explain this phenomenon
it appears that economic motivations of future returns and building or
creating personal brand value could have a greater weight (considered
external factors) as against internal factors such as intrinsic motivations
and altruism. Thus in [Hars 2001] it is concluded that “the open source
movement can draw from a diverse set of motivations, a large part of
which is based on external rewards. It is poised to become a strong
competitor to traditional software development”.

Traditional software development generally tends to suffer from both
time and cost overruns and when it is eventually delivered its quality and
reliability can sometimes be serious issues. OSS development on the
other hand is viewed as a process by which reliable and high quality
software is produced quickly and inexpensively. The process has been
associated with parallel development rather than linear, involving large
communities of globally distributed developers (highly talented and
motivated), providing prompt feedback to user and developer contribu-
tions with truly independent peer review, increased levels of user involve-
ment and extremely rapid release schedules. The substantial perform-
ance gains associated with OSS development are the result. To avoid
chaos, as there is no formal project management, many cultural norms
dictate the management of such projects. The OSS development life
cycle too is very different to the traditional one and getting design issues
right is even more critical to OSS than it is in conventional development.
This is said to explain why many OSS products are horizontal infrastruc-
ture type ones where the requirements are generally well defined. Both
motivational and organizational models of the OSS phenomenon serve
to explain its historical development, its successes and its future
sustainability side by side with traditional development of proprietary
software products.

Many governments around the world have initiated the use of OSS as
a key part of their strategic thrust in information technology, motivated
by the reduction in cost of IT investments they would have to make in
addition to the desire for independence, a drive for security and au-
tonomy, and a means to address intellectual property rights enforcement.
Government software procurement policies, which require the use of
OSS particularly in the case of most countries, which have pursued this



course in the use of Linux, have clearly been driven by the aforemen-
tioned considerations. Increased emphasis on accountability or transpar-
ency in public sector governance has driven the need for open public
data formats. Thus the usability and maintenance of software independ-
ent of suppliers with considerable market power and monopolistic
conditions imposed by them, and the alternative to dealing with propri-
etary IP regimes in contrast with software piracy which means a reduc-
tion of IT investment cost within a framework of compliance, are rea-
sons for the gathering momentum in the use of OSS in both developed
and developing countries alike. Outside of the risks which developing
countries face with alternative I'T policies, the empowerment of the I'T
industry of a developing country through OSS development is an impor-
tant opportunity which has been identified by many researchers and in
particular Steven Weber in his paper “open source in developing econo-
mies” [Webe 2003]. A strong case has been made that such economies
with a surplus of inexpensive technical manpower could combine the
free software tools that the OS phenomenon provides, creating an inter-
esting comparative advantage both in local and global markets alike. The
sentiments expressed by President Abdul Kalam in relation to the I'T
industry in India, the consortium of Japan, China and South Korea for
OSS development, strategies adopted by South Africa and the African
region, point to a clear recognition of strategic opportunities that devel-
oping countries could exploit utilizing the OSS phenomenon.

If a comprehensive strategic approach is to be taken by developing
country governments in the pursuit of value creation in the economy
through IT as mentioned previously, the key drivers of reduced cost of
I'T investment, business opportunities and the improvement in efficiency
and effectiveness of government could be driven by a strategy package of
IT policy, advocacy and education, E-government, capacity building,
industry positioning and building brand equity. The I'T policy framework
would naturally have many components including government software
procurement policy, which recognizes the role of OSS in the public
sector. This would also encourage sound private sector software procure-
ment policies, particularly the non-investment cost related benefits of
OSS in terms of capacity building and industry positioning and the
related business opportunities, which these would give rise to. The I'T
policy framework would have to encompass some key aspects, the advo-
cacy and education strategy initiative, as without such intervention the
developing country market place would continue to be dominated by
licensed or unlicensed proprietary software as the case maybe. Establish-
ing OSS advocacy groups and an OSS portal are some of the action
programs which may be required in addition to the initiatives in educa-
tion which have been recommended such as OSS computer driving
license, introduction of OSS to university curricula, establishing of
training programs through professional organizations, introduction of
OSS to elementary, middle and secondary schools and the like. Increas-
ing the awareness of OSS as a platform and supporting the development
of easier deployment and experimentation platforms would be necessary
for an effective roll out of OSS in practice. Localization is also an area
which demonstrates the advantages of OSS in building people/commu-
nity oriented applications. A condition precedent to the success of an OS



strategy is the capacity of the local industry to implement OSS in addi-
tion to the traditional and other capacity building measures mentioned
already in the form of educational and training programs. It is important
to target capacity building through adaptation of existing and develop-
ment of new OSS products. Establishing localization centers, sharing
localization skills with other developing and less developed countries,
establishing OSS solutions and R&D centers are some of the action
programs that have been recommended in the pursuit of building capac-
ity and skills of the local software industry.

In positioning a local I'T industry which would have good I'T skills
and a reasonable infrastructure, global OSS development offers unprec-
edented opportunities. The key drivers of a strategy in this area include
participation in global OS software development projects such as Apache
in the more significant areas of the software stack, the availability of the
right software development skills and a vehicle or mechanism to mobilize
such resources and an industry which has the vision and capacity to
pursue OSS based business models and exploit global opportunities
arising from the skills and brand value that would be accumulated as a
result of active and successful participation in this domain. It must be
emphasized that the gap between strategy formulation and execution can
be awesome in the absence of the right ingredients of leadership and
human resources which can contend with the domain expertise and
networking abilities that are necessary. The participation of individual
software developers in developing countries in the absence of an organ-
ized framework would largely be a hit or miss effort, with much less
potential to build brand value and the country’s reputation in the global
software industry.

In the formulation and execution of an E-government strategy the
adoption of open standards and OSS would have considerable strategic
and operational implications. In the context of limited resources the
savings in investment cost through the adoption of OSS may make the
difference between actual execution and failure, in addition to which the
goals of security, independence and transparency could be secured. The
importance of a well-conceived architecture with the development of
open standards and OSS components is an action program, which has
been recommended for execution in implementing E-government.

Donor agencies can hardly ignore the compelling reasons for inter-
ventions necessary to assist developing countries to realize their goals and
strategies in I'T; unless they are prepared to irretrievably destine these
countries to the dustbin of history. As much as I'T is a key driver of
economic development in the modern world, OSS as a part of the
country’s I'T strategies and policies undoubtedly, if sensibly and rigor-
ously applied, create considerable value in the economy. The basis on
which donor agencies can target their assistance and formulate and
monitor their own programs has been addressed through the roll out of a
strategy map with the identification of the key strategic initiatives and
action programs which are necessary for the effective execution of such
an initiative. The strategy package, which is appropriate to an individual
developing country or least developed country, could be determined on
the basis of a simple analytical framework, based on the strength of I'T
infrastructure and skills and the status of I'T policy. Where I'T policy is
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not stated and I'T infrastructure and skills are weak, strategic initiatives in
IT policy, advocacy and capacity building must take precedence. On the
other hand if I'T infrastructure and skills are strong, the strategic thrust
should be in positioning the local I'T industry within the global I'T
industry. If I'T policy is explicit and I'T infrastructure and skills are weak,
capacity building must be the emphasis in strategy with advocacy and
education playing a supporting role. Where I'T policy is explicit (and is
being executed) and I'T infrastructure and skills strong, considerable short
and medium term benefits and outcomes could be expected if position-
ing and E-government initiatives are both rigorously and speedily un-
leashed. In addition to playing what is a critical catalytical role in eco-
nomic development while supporting OS based I'T initiatives in develop-
ing countries, the donor agencies of the developed countries should not
forget the self interest they would be serving if collaborative models
between developed and developing countries in the areas of capacity
building, E-government, development of OSS products are pursued. The
OSS phenomenon does provide some unprecedented opportunities for
collaboration, which could be significant in the dynamics of the global
IT industry. Another aspect, which donor agencies in particular would
wish to address, is what OSS does to the competitive market place for
software, production and services. The market structure and business
models that have been reviewed make it manifestly clear that the OSS
phenomenon has made the market place more competitive and provided
greater choice to users, in an industry where proprietary software prod-
ucts and large industry players have carved out for themselves significant
parts of territory. It is significant that OSS has not been driven by gov-
ernment intervention but by the power and commitment of individual
itiatives, which have translated, into something of significant economic
impact. Individual skills and commitment to remain at the heart of the
process of software development and expert power that underlies this has
had the circumstances and the means to manifest itself. The case for
donor agency support given this situation and unprecedented opportuni-
ties that are there for value creation in the economy through IT is very
compelling. Concepts of market distortions should not be permitted to
cloud the OSS phenomenon as it creates the very market place and
competitive dynamics that donor agencies desire to espouse.



2 Introduction

”Open source™ is the topic of the day in the software industry. Open
source is fundamentally a model of distributed, shared, open software
development. The dramatic success of open source products such as
Linux have fuelled the believers to predict the imminent doom of propri-
etary software as well as the nay-sayers to assert that open source is just
another passing fad in the I'T industry. The truth lies somewhere in the
middle between these two extreme positions, as always.

While the open source phenomenon is indeed truly open in the sense
of being open to all in the world, contributing developers are surprisingly
concentrated in the developed world. Recently, however, the economic
benefits of open source technologies have attracted a growing move
towards adopting open source software (OSS) options in developing
countries to a point that now the developing world is leading the devel-
oped world in open source adoption.

In this report we study the open source phenomenon as it applies to
developing countries. Our objectives are to provide an analytical frame-
work to understand the open source phenomenon and to provide a
strategic framework by which developing countries can adopt, exploit
and contribute to the open source phenomenon. Using this framework,
we consider the role that funding agencies such as the Swedish Interna-
tional Development Agency could play in assisting developing countries
in implementing the strategy.

2.1 Scope of Study
The scope of this study covers the following topics:

— Open source in general — what open source 1s, its history, who the
players are and how it works,

— Open source in developing countries — the role of open source in
developing countries, strategies, business opportunities and policies.

— Open source and donors — should donors support open source and, if
so, how?

The area of open source has been widely studied and written about. This

report is based upon, and builds on, the results of many of these works,
which are referred to throughout. The focus of this study is to develop a
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rigorous model for open source to create a strategic framework that can
be executed upon successfully in developing countries.

2.2 Key Issues

In order to address the scope of the study, we identify the following key
issues that will be discussed as part of this study.

— Is open source significant and relevant in the software industry? Clearly a pre-
cursor to having an open source strategy for developing countries is to
first address this question. The sections on software market and
business models address this question, answering strongly affirma-
tively (sections 4 & 5).

— Is it sustainable? If OSS 1s simply a passing fad as some claim then it is
clearly something to avoid. In the section on open source phenom-
enon and dynamics we address this question and provide a rationale
for why it is indeed sustainable and hardly a passing fad (section 3).

—  Can developing countries create value through OSS? We address this question
by developing a strategy map that lays out an agenda for how OSS
can create economic value through OSS and how that that strategy
can be implemented. This is covered in sections on OSS strategy for
developing countries and strategy implementation (sections 6 & 7).

— If yes, how can donors support it? Since OSS can indeed be a vehicle for
creating value for developing countries, we provide a framework for
how donors can support OSS activities in developing countries
(section 8).

The rest of this report considers each of these issues in detail and pro-
vides approaches for addressing them. The information contained here
represents the authors’ best judgment, at the current time, of open
source in developing countries. We have made every attempt to acknowl-
edge all other works that we have built upon and any omissions are
purely unintentional.

2.3 What is Open Source

Open source is an evolution from the long standing practice of providing
the source for software. This approach has been the popular distribution
model for key Internet infrastructure software systems such as BIND (the
widely used implementation of the Domain Name System) and Sendmail
(the widely used electronic mail software) for probably 20 years. System
administrators often customize/localize these systems prior to deploy-
ment and having the source readily available made it possible. However,
the original software itself was typically developed by one person/group
in one location.

The novel concept of open source software is the notion of commu-
nity development. With the popularization of the Internet in the late 90s,
it became feasible for not just one person or a team in one geographical
location, but groups of interested persons in geographically dispersed
locations to jointly develop software. In general, any person can partici-
pate in any project. However, the degree of control or direction setting
authority a participant gets is a function of how active that person has
been in that project and how long he has participated.

11



2.3.1 Open source developers and developer communaty

An important aspect of the open source culture is that participants are
individuals and not organizations. Open source developers are often
individuals who often have a different “day job but yet contribute to
open source projects for reasons of self-satisfaction, self-improvement
and other motivating factors. In today’s software development world, a
majority of developers participate in very “high level” software develop-
ment which is targeted at specific products or user groups. Participating
in open source projects allows developers to have much deeper and
fundamental impact on the computing platform of the future than by
building higher level software. One of the key aspects of this study is to
examine the motivation model for open source to consider the long term
sustainability of the phenomenon.

The success (or failure) of an open source project is almost always
characterized by the quality of the developer community around that
project. The more active, diverse and lively a developer community is for
a given project, then the more likely that the project would succeed. For
this reason alone, one of the most successtul open source software foun-
dations of the world, the Apache Software Foundation, uses community
strength as the litmus test to decide on whether to embark on a project.

Typically, open source projects have a relatively small number (often
less than ten) of key thought leaders and architects that engineer the
overall system and develop the majority of the code. A healthy open
source project will see new developers coming along, being active for
some time and then “retiring” from that project or moving on to other
projects. Thus, the culture encourages community churn and in fact
thrives on it; the “new blood” in the project often brings the adrenaline
needed to make drastic changes periodically.

2.3.2 Impact of Open Source Software

The relative chaos of the open source culture may lead one to assume
that software developed under this approach will always remain amongst
the “hacker” community. However, the reality is exactly the opposite —
today a majority of Internet infrastructure is based on open source
products: including Sendmail, BIND, Linux and Apache HT'TPD.

Apache HT'TPD, the Web server developed by the Apache Software
Foundation now runs more than 69% of all active Web sites (represent-
ing nearly 15 million sites). The Microsoft Web Server (IIS) comes in a
distant second (at a bit below 23%) [Netc 2003] and no other vendor’s
Web server has any significant market share. As a further testament to
the success of Apache HT'TPD, several major software vendors have
dropped internal Web server products and adopted the Apache HT'TPD
software for use in their higher level software products.

The same success story is being repeated in different parts of the Web
computing infrastructure. We are already seeing the Apache Jakarta
project’s Tomcat servlet engine [Apac 2003] and its various components
being the basis of software vendors’ higher level products. It is also
happening on the base programming model infrastructure of Java —
many of the libraries used with XML for example are all open source
software packages.

12



2.3.3 Legal Aspects of Open Source

One of the most common concerns about open source is related to open
source licenses, patents and copyrights. A plethora of open source li-
censes have emerged over the last 10 or so years; all of them offering
different rights with respect to licenses, patents and copyrights. This is a
well-studied area and in Section Appendix A we provide an extract from
[Drav 2003] which discusses how the legal landscape of OSS is evolving,
The FLOSS report [FLOS 2002a, FLOS 2002b, FLOS 2002c] also
provides a very good summary of the legal aspects of open source. The
Open Source Initiative [OSI 2003] has an established certification
program for open source licenses [OSIL 2003] which guarantees that the
certified licenses grant the fundamental rights of openness associated
with open source.

13



3 Open Source
Phenomenon and
Dynamics

3.1 Historic Development

This historic development of open source has been studied widely. The

following is extracted from [FLOS 2002a, FLOS 2002b, FLOS 2002c].

14

From the early 1960s to the early 1980s, revenues in computer business
were generated through selling and supporting hardware. For every hardware
device, a special operating system was developed and deployed. The users of
these systems were highly Specialized IT experts. They were the ones
primarily responsible for the development of additional software.

Many efforts were dedicated to build an operating system that could be
deployed on multiple hardware platforms. The most prominent example was
Unix, which was developed at the AT&T laboratories and was published in
1969. Commercial users had to pay high license fees for using Unix, whereas
academic institutions could use the software for a nominal charge. Conse-
quently, Unix was the basis for the development of the Internet technologies.
Many of these technologies were developed at universities and computer
companies research laboratories, where Unix was deployed. Sharing the
source code among software developers was commonplace. This tendency
was reinforced by the emergence of computer networks like the Usenet that
was started in 1979 to link the Unix community. A critical event in the early
1980s for cooperative software development was the turn-around in AT&T's
licensing policy. Unix became restricted to those who paid for the license to
use is. Following this first step into the direction of closed source, the
hardware companies IBM, HP and DEC started to develop proprietary Unix
operating systems. They imposed “non-disclosure agreements” on the
programmers dealing with the software and recruited many developers for
commercial software development who had formerly contributed to coopera-
tive and shared software development.

At that time, the programmer Richard Stallman worked in software
development at MIT. In 1984, he started a project to develop a free alternative
of the Unix operating system. In addition, he established a special license, the
GNU (named for Gnu’s Not Unix) license, which was supposed to ensure that
the software is indeed free and open for everyone. In order to support the
GNU project, Stallman founded the Free Software Foundation (FSF) in 1985
[FSF 2003]. Although linked often to the Open Source movement, Stallman is
a proponent of Free Software, which goes much further in its demands.

Nevertheless, the GNU General Public License (GPL) is central to the
evolution of the Open Source phenomenon and has been used in many



important projects. In the GPL, the principle of “Copyleft” is realized: It means
that every copy of a program governed by the GPL, even if modified, must be
subject to the GPL again. The licensing principles of the GPL, especially the
“viral"! effect, are not suited for use in commercial software development as
they make license fee-based revenue models impossible.

The FSF’s philosophy behind software development provided great
motivation for the Free Software community. But it also resulted in antipathy
from many businesses which partly remains until today. The most prominent
debate over the implications of Open Source Software, especially the GPL,
and its effects on innovation takes place between Microsoft and Free/Open
Source Software advocates, although such discussions are commonplace in
more prosaic settings as well. In the early 1990s, along with the increasing
use of the Internet and the success of the World Wide Web, many new Open
Source projects emerged. The most prominent example is Linux. Linux is an
Unix-like operating system targeted to run on a personal computer. It was
developed by the Finnish computer science student Linus Torvalds who used
the GNU software tools. In 1991, he released the code of an experimental
version under the GPL to a newsgroup and asked for comments and improve-
ments.

Within the last decade, Linux developed into a powerful operating system.
The project shows characteristics that are typical for successful Open Source
Software development over the Internet. Eric Raymond, another central 0SS
developer and advocate, describes OSS development coordination as “Bazaar
style,” opposed to the “Cathedral” approach taken in classical software
development, where development is organized in a more hierarchic, top-down
and planned way. Linux has a modular structure, so individuals or groups of
developers can focus on one part of the program. The principle of “Release
often, release early” in combination with a constant peer-reviewing process
("Given a thousand eyes all bugs are shallow”) is also opposed to commercial
software development.

Linux was used increasingly in combination with the GNU tools. Because
the operating system is central to IT infrastructure, it eventually became
relevant for business use. In 1997, the Open Source Initiative (OSI) [0SI 2003]
was founded in order to establish a more pragmatic approach to software
licensing. The OSI was based on the “Debian Free Software Guidelines,” which
had been published in 1995. The central people for this development was Eric
Raymond and Bruce Perens. Their aim was to promote OSS in commercial
use because they believed that both the Free/Open Source community and
the business world could benefit from wider OSS dissemination.

The OSI developed the Open Source Definition (OSD). The definition is not
a license itself, but a guideline and trademark for OSS software licenses other
than the GPL. Licenses according to the OSD guarantee several freedoms to
software users, including commercial users. The “viral” effect of the GPL is
not a requirement for OSD-approved licenses. In order to raise acceptance of
0SS in the business world, the term Open Source Software instead of Free
Software was established and widely accepted.

The 1990s experienced a significant rise in attention paid to Open Source
projects. Many companies from the IT industry began to support the projects.
IBM, for example, supports a variety of Open Source projects. In 1998,
Netscape was the first prominent company to release a proprietary software
product as Open Source software.

1

“Viral” means that every derived software or software linked to any software published under the GPL has to be licensed
under conditions that are compatible to the GPL.
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3.2 Motivational Model

The review of the OSS phenomenon may lead one to believe that it is
substantially driven by the individual motivations of highly committed
software developers purely on account of their personal interest and the
joys of programming. In addressing the question of whether OSS is
sustainable in the long run, it is imperative that we comprehend the
underlined drivers of this phenomenon. It is our contention that a
behavioral model driven by “self actualization” and altruistic motives on
the part of the key players in this arena the individual developers, is
insufficient to deal with what is a more complex phenomenon. Our
hypothesis is that in addition to the above mentioned factors, clearly of
significance, economic motivations of future cash flows or returns and
building or creating personal brand equity, related to the potential for
future economic returns, are equally or more important in comprehend-
ing OSS and its sustainability.

A comparison with a creative piece of writing which is published in
book or other form with a computer software program which would be
read or used as the case may be by a substantial public, and the conse-
quences for the authors in the respective domains, may throw more light
on this issue. The joint authors of a creative work enjoy the intellectual
property rights and the reputation resulting from a successful launch of
such a publication. On the other hand the authors of a very successtul
and widely used software program would be rarely identified. The
intellectual property rights clearly belong to the employers, corporate
body in most instances.

In their article, “Working For Free?” motivations for participating on
OSS projects Hars and Ou [Hars 2001] “identify two broad types of
motivations that account for participation for OSS projects. The first
category includes internal factors such as intrinsic motivations and
altruism, and the second category focuses on external rewards such as
expected future returns and personal needs”. In fact the authors demon-
strate that the external factors have a greater weight. Building human
capital and self-marketing clearly fall within the domain of future eco-
nomic return. The survey undertaken by the authors quoted in their
paper demonstrates that different groups place different weights on the
importance of the two categories; e.g. hobbyists and students are the
most intrinsically motivated as against salaried and contract program-
mers secking a future economic return. Very significantly the results also
indicate that a high percentage of developers are actually paid for their
open source development efforts. This group is the most concerned with
self-marketing and the fulfillment of personal needs. Thus, it is clear that
“the open source movement can draw from a diverse set of motivations,
a large part of which is based on external rewards. It is poised to become
a strong competitor to traditional software development”.

In “Understanding Open Source Software Development” by Feller and
Fitzgerald [Fell 2002] a framework has been proposed that considers a
broad motivational model with three areas: Technological, economic and
socio-political. Each of the areas is further divided into an individual
developer perspective (micro level) and an organization/community
perspective (macro level):
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Technological Motivations: Individual perspective

L]

L]

L]

To meet a personal technological need: Almost all successful OSS
projects have been initiated by someone who had a technical need
that was not being addressed by available proprietary technology.

To exploit the efficiency of peer review etc.

To work with “bleeding edge” technology

Technological Motivations: Organization/Community perspective

To address the software crisis, particular poor quality — Independ-
ent peer review by a large and talented pool of developers is likely
to lead to high quality software

To share tedious development tasks (testing, documentation) with
users

To leverage the OSS community for R & D — innovation that the
OSS process affords is considered a key reason.

To promote innovation

To ensure transparency of the application — The extent to which
the key I'T infrastructure is dependent on OSS products with no
legal owner or contracted service supported agreement could be
surprising to many organizations. Raymond has suggested that
buying “closed — source software for your key infrastructure is
considered the height of irresponsibility”.

Economic motivations: Individual Perspective

To gain future career benefits — The economics of signaling
incentives has been adopted to capture the economic incentives
behind developer participation in OSS. This covers both ego
gratification and career concerned incentives. The ego gratifica-
tion incentive is based on peer recognition, discussed subsequently
in socio political motivations. The career concerned incentive
deals with the enhancement of future job prospects of developers
working on OSS projects.

To improve coding skills — The review by respected peers is admit-
tedly a key driver of the effort developers are putting into their
coding. In the survey conducted by Hars and Ou [Hars 2001]
70% of respondents reported the desire to improve their program-
ming skills as the motivation to contribute to OSS

”To strike it rich” through stock options etc. — There is direct
evidence of OSS development work being paid for — the Hars and
Ou survey found 50% of respondents were paid for their OSS
work. Given that phenomenal performance of OSS related IPO’s
share option and share ownership schemes targeted to developers,
could be a significant incentive

Low opportunity cost — nothing to lose — Developers may have

nothing to gain in economic terms by keeping developments to
themselves. Thus there would be nothing to lose by opting for OSS.

Economic Motivations: Organization/Community Perspective

To exploit investor infatuation with OSS — There is much evidence
that the revenue generating capacity of OSS is not as outrageous
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as it may initially have seemed. This is illustrated by the staggering
performance of Red Hat and V. A. Linux in their IPO launches.

To embrace the paradigm shift from software as a commodity
industry to a consumer driven service model — The paradigm shift
to the software as a commodity model was initiated mainly by
Microsoft who wrested control of the industry from the primarily
hardware oriented model dominated by IBM et al. The shift to a
customer service model appears to make intuitive sense from an
economic point of view, as software has zero reproduction cost but
very high service and maintenance cost. The vast proportion of
the total cost of software development is incurred supposedly in
the maintenance phase. The model for proprietary software based
on a high purchase price with a low maintenance fee does not
reflect the reality of the cost distribution. This is recognized in the
OSS model where the software 1s distributed for a nominal fee and
companies compete on service to the consumers. High reliability
of OSS products would result in lower support cost than for
traditional software development. Brand management becomes
critical and customers learn to value a brand they can trust in
terms of quality, reliability and consistency.

To raise mind share and strengthen brand

To exploit indirect revenues — selling related products and services,
accessorizing etc.

To make software affordable in developing countries

To cut costs — cheaper platform than proprietary alternatives

Socio Political Motivations: Individual Perspective

Ego gratification and signaling incentives — Developers experience
a significant rush from seeing their code in use more quickly in
OSS projects. The recognition they receive is often from peers they
truly respect. The more attention an OSS developer can attract
the greater the enhancement of status that is achieved.

Intrinsic motivation of coding — Underlines the intrinsic motiva-
tion factor of Hars and Ou [Hars 2001] is Mazlow’s hierarchy of
needs in the area of motivation that identifies self actualization
and esteemed needs of individuals. Within this framework OSS is
comparable to pursuing a hobby that is intrinsically satisfying,

Sense of belonging to a community — Belonging to a global com-

munity of developers engenders a feeling of power in the leveling
of the playing field. Hars and Ou indicate that more than half of
the respondents sighted the sense of community belonging as the

reason for their participation in OSS projects.

Altruism — The need to help their community is a motivator and is
also related to Mazlow’s framework.

Socio Political Motivations: Organization/Community Perspective

Social movements require an enemy E.g. Microsoft — It is said that
all social movements require an enemy and Microsoft appears to
have assumed the mantle of anti-hero for the OSS community.
Ideology has obviously played a big part in OSS. It also plays a



3.3

part at the level of desiring to rectify global iniquities and dispari-
ties by providing information technology free to the developing
countries

Overcomes “digital divide”

Ideology — software must be free — Stallman’s FSF tried to provide
a complete family of free software alternative to commercial
packages, and many were drawn by such an ideology, even if open
source emerged as a means of diluting the blatant ideological
connotations of free software. Importantly OSS is not a movement
that can be pinned down easily as one that follows a particular
ideology.

Model for wider domain — future model for work — Recent ac-
counts of OSS have stressed the potential of transferring the
model beyond software to the organization of work.

Organizational Model

The organizational model of OSS has been carefully studied in [FLOS
2002a, FLOS 2002b, FLOS 2002c]. The following is an extract from

those documents.

Software development tends to suffer from both time and cost overruns and
when it's eventually delivered its quality and reliability becomes more question-
able more often than not. Open source however has been viewed as a kind of
silver bullet to solve this software crisis and is considered as a process by
which reliable and high quality software is produced quickly and inexpensively.
The OSS process however has no orthodoxy and the situational context has
driven the methods and tools, which are adopted for this purpose. However a
generic 0SS development process is associated with the following character-
istics:

— Itis parallel rather than linear

— lItinvolves large communities of globally distributed developers

— It utilizes truly independent peer review

— |t provides prompt feedback to user and developer contribution

— ltincludes the participation of highly talented and motivated developers

— Itincludes increased levels of user involvement

— It makes use of extremely rapid release schedules

Parallel development is a key aspect of the OSS process and is a result of the
highly modular nature of many such products. It means that individual or small
groups of developers work on one aspect of a large system at the same time
that others work on another aspect of the system. Thus it can lead to
substantial performance gains with a very large number of developers
collaborating efficiently. It is also important that every member of an 0SS
project does not need to know everything about the project. There is another
aspect of parallel development — redundancy. The OSS context improves
product quality by allowing multiple solutions to the same problem to compete
with each other. Thus any performance loss associated with redundant activity
is compensated for by the substantial gains in quality which results. The luxury
of executing processes of this nature relate also to the size of the develop-
ment community in an OSS project.
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The global nature of OSS projects improves the overall quality of both
process and product in significant ways. Functional requirements for instance
would be determined from an international perspective rather than a US
centric one. It cannot be forgotten that the underground, anti-establishment
demeanor of the OSS tends to attract contributions from students and many
others round the globe.

In traditional development environments peer review of a software product
is not guaranteed to be truly independent. With OSS however a distributed
development community can ensure a truly independent peer review. Further,
this process is taken to a new level as the code is submitted to the OSS
community for review and feedback first with suggestions and contributions
from the community being reviewed again by the original author and the
community. The OSS model is perceived as “shared knowledge plus peer
review” and is considered as being akin to the academic model.

A feedback in OSS is rapid and even continuous since developers can
work asynchronously in different time zones, and is described as a constant
cycle of “see bug, fix bug, see bug fixed in new release” very different from
the proprietary model. Various tools are utilized to ensure that user to user,
user to developer and developer to developer communication is efficient.
However, this process is successful because quality contributions from any
source are recognized and users are treated as co-developers.

The high level of ability and commitment of OSS core developers is clearly
critical to the success of projects. The reality is that leading pioneers in the
various OSS projects have actually come from the top bracket of the pro-
gramming profession. The reputation of the co-developers is also a means to
attract others who are keen to work with the experts. It is important to
recognize that “in a reputation driven culture, the supreme authority of a
universally recognized gifted software leader, or acknowledged board of
directors, is vital to prevent squabbles over the right to have one codes
included. Given that conventional project management control is not possible,
some unquestionable authority is ultimately necessary. The precise arrange-
ments of vesting this authority vary in different OSS projects” [REF].

Developer-user collaboration is considered to be at the heart of OSS.
Users when treated as the developer’'s most valuable resource in the OSS
process, it appears that at least partially the hierarchical order of coders,
testers and documenters seen in traditional software development could be
inverted. There is evidence that in the OSS environment users “perform the
majority of the testing task or request new features”.

The entire OSS development process is focused on the product and its
user and the size of the development community, promptness of communica-
tion and feedback and the distribution of essential development tasks support
a rapid incremental release pattern.

Given the very nature of the OSS process and its reach, configuration
management tools are critical to its success. Feedback and contributions can
come from any where at any time and the lead developers who have to
moderate or co-ordinate such contributions can very easily become a bottle-
neck. Concurrent Version System (CVS) is the most common tool used for
configuration management. Criticism has been leveled against OSS tools
about functionality and their inadequacy except to say that the desire for
analysis and design for tool support does not coincide with the fervor to
develop OSS products. This particular issue remains unresolved.

To avoid chaos as there is no formal project management; there are many
cultural norms that govern the management of OSS projects. Some are in the
form of taboos. The desire to avoid projects splitting into rival and competing



development streams termed forking is one such taboo. In an ego based
economy and a culture driven by a reputation model this can be a real danger.
Plagiarizing work as one’s own by removing the credit to the rightful contribu-
tors is another such taboo. Rapid recognition is a key motivator of develop-
ers. A norm that appears to be important to the community is modesty and
self-deprecation on the part of developers. This too is vital as contributions
from others drive the entire 0SS model.

The OSS development life cycle is very different to the traditional one of
planning, analysis, design and implementation. Planning, analysis and design
phases are largely undertaken by the initial project founder and thus may not
be part of the OSS development cycle. However it cannot be over emphasized
that getting design issues right is even more critical to OSS than in conven-
tional development. This may also serve to explain why many OSS products
are horizontal infrastructure type ones where the requirements are generally
well defined. The OSS development life cycle is located primarily within the
implementation phase and maybe disaggregated as follows:

— Code: The submission of code for review by very talented and respected
peers tends to be a real incentive to improve the quality of such code.

— Review: Truly independent peer review is a central strength of this proc-
ess. However it has been found that “heavy weights” with a proven
reputation tend to get lot more feedback.

— Pre-commit test: To avoid breaking the build it is vital that committers
test each contribution carefully. Testing is very much a personal process.
There is no requirement that test scenarios be rigorously planned and
tested in advance. However the testing process is taken very seriously as
the negative implications of permitting a faulty contribution can be
considerable.

— Development release: If the committer deems the module ready, it can
be incorporated in the development release. This is the key reward for
many developers when they see their code implemented quickly.

— Parallel debugging: Although there is no formal plan for debugging the
power of debugging arises from the numbers of potential debuggers
available. This also serves as an opportunity for those wishing to initiate
their contribution on OSS projects

— Production release: Stable production and development versions are
maintained separately and contributions eventually become part of the
production release.
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4 Open Source and
Software Markets

In this section we examine the software marketplace and how it relates to
OSS. There has been much written about this topic. Rather than repeat
that material here, we provide a high level summary from these studies
here. However, as a convenience to the reader, we have included an
extract on OSS and software markets from the excellent summary in
[FLOS 2002a, FLOS 2002b, FLOS 2002c¢] in Appendix B and strongly
encourage the reader to study it.

The software products and services market within the I'T market can
be considered in three segments: software products, embedded software
and services, and professional software-related services.

4.1 Software Products Market

Looking at the software products market, we can further segment it based
on the types of customers: the packaged mass market software market
and the enterprise solutions market. The latter is typified by many
Microsoft products and the latter by many IBM products and solutions.
Within the packaged software market, further segmentation between
server and desktop markets is possible. Thus, there are three broad
market segments:

— Server operating systems and applications,
— Desktop/client operating systems and applications, and

— Enterprise solutions.

Within the server operating systems and applications market, different
players dominate the high-end and low-end segments typically. The
customers in this market are quite different from those of the desktop
market and often purchase solutions rather than products. OSS has
strong influence under these conditions as it is ideally suited for packag-
ing within solutions. Furthermore, because of Linux’s rich Unix heritage,
there are many server applications that be easily ported to Linux, thereby
increasing its value proposition while retaining the fundamental advan-
tage of near zero license cost. OSS has clearly made the software market
significantly more competitive in this segment by enabling a larger set of
ISVs (independent software vendors) and VARs (value-added retailers) to
compete effectively with traditional platform owners.
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The desktop operating system market segment is very strongly domi-
nated by one player, namely Microsoft of course. This market demon-
strates classical mass market characteristics where the market leader has
a strong position and, if the leader continues to innovate and stay ahead,
will continue to dominate. Linux and other OSS operating systems
appear to be gaining marketshare in this market (especially in developing
country government markets), but at current growth rates predicting any
kind of balance in that market is perilous.

The desktop application market can be segmented to horizontal
applications (such as office productivity applications) and vertical applica-
tions. While the OSS horizontal application software is maturing, it is still
not technically comparable to proprietary versions; thus they still have
little marketshare. As this segment matures in technology; it is likely that
OSS products will “catch up” and offer significant competition to propri-
etary ones.

The enterprise solutions segment consists of applications such as ERP
(enterprise resource planning) systems and GRM (customer relationship
management) applications. These solutions almost always are based on
large service engagements where much of the revenue is service driven
rather than product driven. This is largely due to the heavy
customization and maintenance required of these solutions.

4.2 Embedded Software and Services Market

The customers in this market are typically special device producers, such
as cell phones and set-top boxes. This is a classical B2B market as the end
user has no direct relationship with the embedded software provider.
OSS has many advantages in this segment — including availability of
source enabling vendors to customize the software, the low price and the
availability of technical skill. However, many special devices are real time
systems and the flagship OSS operating system, Linux, is not a real time
operating system (RTOS). The most successful RTOS’ today are yet
proprietary. OSS is undoubtedly making the market more competitive
but there are several barriers to be crossed to become the dominant
player in this segment.

4.3 Software-Related Services Market

Software service companies are a very dynamic marketplace because of
the very low entry barrier to enter the market. The service business
demonstrates a high pace of innovation as the software products market
demonstrates such a pace. Human capital is the critical success factor in
this market as software services are a classical people-selling business with
high permanent marginal costs and there is little cost-sharing across even
similar projects.

OSS infrastructure is slowly but surely becoming a bigger and bigger
part of many IT solutions. As the available OSS componentry matures,
OSS will work to reduce the costs of solutions as expensive license costs
can be avoided.
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H Business Models
Based on Open
Source Software

In this section we examine business models based on OSS and discuss
how some or all of these may be applicable to developing countries.
There has been much written about business models based on open
source software. Rather than repeat that material here, we have provided
a high level summary from these studies. However, as a convenience to
the reader, we have included an extract on OSS business models from the
excellent summary in [FLOS 2002a, FLOS 2002b, FLOS 2002c] in
Appendix C and strongly encourage the reader to study it.

Almost all I'T organizations today have some interaction with OSS today.
However, for the purposes of this study we only consider pure-play OSS
businesses — that is, businesses which would not exist without the exist-
ence of the OSS phenomenon. Business models for such organizations
can be broadly classified into two categories:

(a) those that distribute and retail various open source products; and

(b) those that offer various OSS related services.

Due to the focus on system function and code quality rather than ease-of-
use, classic OSS is typically not suitable for use by average developers
and most certainly not by average users. Distributors address that gap by
packaging quality open source software in a manner that is much more
widely accessible to the user community. Within businesses in the dis-
tributors and retailers category, Linux distributors have become quite
widely known and successful by addressing this problem for Linux by
providing point-and-click type convenience.

However, Linux is unusual in being suitable for packaging and direct
marketing to consumers. For many other OSS products, even for exam-
ple the wildly successful Apache Web server, packaging and direct mar-
keting has not been a successful business model. Instead, many such OSS
products are packaged and incorporated in larger solutions by system
integrators and OEM vendors. Thus distributors who specialize in
packaging and retailing niche OSS products have not been successful in
general.

The business of retailers of OSS complementary products has however
been very successful. Successful business models here include publishers
such as O’Reilley as well as organizations that operate user conferences.
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The second major category of OSS business models are around OSS
related services. These can be broken into two major categories: those
that enable the OSS development process and/or community itself and
those that provide service and support for OSS products. Several organi-
zations have found success in the community support business, especially
in enabling open source development in large corporations.

The service and support for OSS products business model has been
the most successful model thus far. Many organizations have developed
specialized skill by participating in various OSS projects and then in turn
have found that that can be translated to a service and support business
for that software.

Figure 5-1 illustrates this hierarchy of 0SS businesss models.

0SS Business
Models

Distributors and
Retailers

— v

Original Linux
Distributors

Niche and Retailers of 0SS 0SS Development Service and
Speciality 0SS Distributions and and Interest Support Providers
Distributors Compl. Products Enablers

0SS-Related
Services

—

Figure 5-1: Hierarchy of 0SS business models [FLOS 2002a, FLOS 2002b, FLOS 2002c].

5.1 Developing Country Business Models

OSS business models for developing countries can be structured in a
similar manner. We examine the viable business models for developing
countries for business that focus on the domestic market as well as those
that address the export market.

5.1.1 Domestic Market Business Models
Consider the distributors and retailers segment within the domestic
market. Due to the oft prevailing mindset in developing countries that
“foreign is better”, it is unlikely that domestic brands will be able to
compete and win against suitably localized global packaging brands. This
1s especially true for commodity products such as operating systems,
office productivity software, and back-office software. In such a scenario,
the likely successful business models are those that suitably localize and
add value to global brands.

Niche and speciality distributors are likely to have even a tougher
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business model in developing countries. However, localized retailers of
OSS distributions and complementary products such as book publishers
are likely to succeed in these markets.

5.1.2° Export Market Business Models
Business models related to OSS services that cater to the export market
are likely to thrive in developing countries. OSS services can be provided
for software development (i.e., for manufacturing) as well as for product
support and maintenance (1.c., for product services) by developing coun-
tries because of prevailing wage rates which work in their advantage.
For such models to succeed of course the I'T infrastructure and skill
development within the developing country must be high. In such an
environment the country is well suited to exploit outsourced and off-
shored manufacturing and services of OSS products. It is likely that the
off-shore model, rather than the outsourcing model, will be the first
approach in these businesses, as that allows businesses in developed
countries to retain a degree of control and for the developing country to
yet have a viable business model.
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6 Open Source
Strategy for
Developing Countries

Our hypotheses on an OSS strategy for developing countries, illustrated
in Figure 6-1, is based on a review and assessment of the phenomenon
itself; its significance and sustainability as reflected in its impact on
software markets and business models adopted by private firms in the
industry, and opportunities and risks faced by developing countries in the
adoption and use of I'T. The conceptualization of OSS strategy illus-
trated in the aforementioned figure, attempts to present a comprehensive
framework applicable to developing countries with appropriate resource
endowments in the economy and IT industry. We have also referred
extensively to the paper titled “Open Source in Developing Economies”
by Steven Weber [Webe 2003], in formulating our own framework of
open source driven IT strategy.

Open
Source

Strategy

Figure 6-1: Aspects of an open source strategy for developing countries.

27



6.1 Opportunities and Threats for Developing Countries

In a networked world, the opportunity cost and risk for a developing
country lacking sophisticated I'T' capabilities and means of effective
interaction with the global economy could be substantial, with growth
and development being seriously affected. Thus, decisions governments
make relating to I'T strategy and policies broadly, and in particular to
procurement, the setting and adoption of standards, investment in
technology, and training and skill development can have grave conse-
quences for the future well being of their peoples. Many governments
around the world have begun to consider the use of open source software
as a key part of their strategic thrust in information technology, requiring
that its use be considered when it provides a feasible alternative to propri-
etary software. Developing countries in particular, with the resource
constraints they face, view OSS as a means of reducing the cost of I'T
investment and increasing its productivity. The imperative to adopt OSS
in these countries particularly in the public sector is also motivated by a
desire for independence, a drive for security and autonomy and a means
to address intellectual property rights enforcement [Webe 2003]. A very
compelling case for empowering the I'T industry of a developing country
through OS development is made by Weber in the above mentioned
paper, presented in I'igure 6.2.

Countries around the world have been keen to minimize their reliance
on single suppliers, who may not be focused on the country’s interest and
to avoid opportunism by suppliers the country has locked itself through
proprietary software purchases. The use of open source software “means
that support and maintenance can be freely contracted out to a range of
suppliers competing on quality and low cost for installation, enabling,
support, and maintenance. Maintenance 1s furthermore replicable
without incurring large costs, since modifications to the source code are
also free”.

A regime built around the free diffusion of tools has an interesting characteris-
tic: the degree to which a software tool can be utilized and expanded be-
comes limited only by the knowledge, learning, and innovative energy of the
potential users; not by exclusionary property rights, prices, or the power of
countries and corporations.

Many emerging economies have a surplus of inexpensive technical
manpower. Combining this with free software tools creates the possibility of
an interesting kind of comparative advantage that will matter in local markets
and in some cases might become important on global markets as well. This is
a significant development opportunity because of the critical role that technol-
ogy users play in determining new products and the overall trajectory of
technology evolution. Leading-edge users and the innovative applications that
they develop for their own practical purposes have been the primary drivers
or at least the shapers of technological change in computing, largely because
users are the creators of meaningful demand for better, faster, and cheaper
machines and software. Recognize that each of these ’lead-use’ applications
came from the developed world, and principally from the United States. But
emerging markets have their own autonomous development logics, and this
will be just as true for economies transiting the information revolution as it
was for the industrial revolution. The promise here is that software innovations
can and should come increasingly from users in developing countries.
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Emerging markets are not implicitly stuck relying on commoditized, hand-me-
down innovation from the developed world. They can have their own lead
users who pull technology development towards applications that fit specifi-
cally the indigenous needs and demands of emerging markets. Indeed,
because information technology often has great plasticity and is more easily
customized than were many industrial era technologies, the opportunity for
autonomous lead users in emerging markets to deeply influence the direction
of technology development is considerable.

Open source software helps to tap this potential. The empowerment that
comes with free access to source code is not then simply a one-shot price
advantage, it is a necessary economic prerequisite of evolving demand. In
many cases the ’killer apps’ for developing economies (more modestly, the
applications that find widespread acceptance and drive technology and
infrastructure deployment forward) will almost certainly come from within
those economies. The open source process has the potential to empower
developing country end users to customize applications for the very particular
needs that often arise in different settings, and allows, through use, the
natural evolution of information technologies and systems within unique and
specific contexts.

Figure 6-2: Excerpt from [Webe 2003]

”Public data security is a foremost government concern particularly in
the wake of worldwide computer virus in recent years and growing fears
of cyber terrorism and cyber crimes. At a minimum, introducing diver-
sity in to the base of functioning software codes reduces the possibility of
catastrophic failures due to viruses that attack a monoculture of codes”,
particularly in the military a primary concern regarding software is
security and autonomy. “Even outside the military, heightened concerns
about the security and system reliability have prompted other govern-
ment agencies to consider open source platforms” [Webe 2003]. With
regard to the question of security and autonomy, it has been said “no
national government, if it had alternatives, would have chosen during the
20th century to accept dependence for steel or petroleum on single or
small number of suppliers based in another nation. Thus, increased
emphasis on accountability or transparency in public sector governance
has focused on the need for open public data formats.” [Webe 2003]

Recent actions by various countries illustrate the growing concern
about security and foreign control via proprietary software. Figure 6-3
provides an extract of a recent announcement by Japan, China and
Korea on plans to collaborate on building open source business models,
standardizing software and training software engineers.

Linux Revolution: Asian Countries Push Open Source

Analysts are usually skeptical about partnership announcements such as
these, but the Japan-China-Korea initiative will be guided by coordinating
bodies with considerable clout: the Japanese IT Services Industry Association,
the Chinese Software Industry Association and the Federation of Korean
Information Industries.

Asia is emerging as a key battleground for the open-source movement.
The Japan-China-Korea (JCK) partnership, announced last month in Osaka, is
the latest in a string of initiatives to promote Linux. Two weeks earlier,
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Singapore hosted the second annual Asia Open Source Symposium, where 20
Asian countries discussed closer collaboration in standardization, localization
and interoperability of Linux software.

Announcements of major Linux initiatives have become a daily occurrence
in Asia this year. Governments in the region see open-source software as a
fast track to the development of a domestic software industry, one that is not
beholden to foreign licenses.

Figure 6-3: Extract from Japan-China-Korea announcement [JCK 2003]

Figure 64 provides an extract of comments by Indian President Abdul
Kalam expressing similar sentiments about the role of open source in
developing countries.

India leader advocates open source

The president of India added to a growing foreign-relations headache for
Microsoft with a speech in which he advocated broader adoption of open-
source software.

In a speech during dedication ceremonies Wednesday for the country’s
new International Institute of Information Technology in the university city of
Pune, President A.P.J. Abdul Kalam recounted a conversation earlier this year
with Microsoft Chairman Bill Gates.

"We were discussing the future challenges in information technology,
including the issues related to software security,” Kalam said, according to a
transcript of the speech. “I made a point that we look for open-source codes
so that we can easily introduce the users built security algorithms. Our
discussions became difficult, since our views were different.”

Microsoft has become an increasingly harsh critic of the open-source
model, in which the underlying code for software is freely shared for users to
modify and distribute, saying the approach is risky and undermines innovation.
The open-source Linux operating system has become a growing threat to the
dominance of Microsoft’s Windows.

Kalam said open-source software offers developing nations such as India
the best opportunity to modernize.

Figure 6-4: Extract from Indian President Kalam's comments [Indi 2003]

Appendix D illustrates the position taken by Peruvian Congressmen Edgar
Villanueva when he introduced a bill for the use of open source software in
all government systems. The key issues (summarized in Figure 6-5) relate
to the use of standard and open formats and guarantee free access to
public information on the one hand and on the other the guarantee of the
permanence of public data, the usability and maintenance of software
independent of suppliers with monopolistic positions in the market place
or of monopoly conditions imposed by them. Thus, open source software
is advocated on the basis of providing greater flexibility and allowing a
more autonomous input into software development.
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Summary of main points of E. Villanueva’s letter to Microsoft Peru

Bill Number 1609 (The Use of Free Software in Public Administration),
introduced by Congressman Edgar Villanueva, is intended to require the use of
FOSS in all government systems, when there is a choice between FOSS and
proprietary software.

Congressman Villanueva'’s letter to Microsoft Peru (8 April 2002) ex-
pressed the following principles:

To guarantee free access by citizens to public information, it is indispen-
sable that the encoding of data not be tied to a single provider.

The use of standard and open formats guarantees free access.

To guarantee the permanence of public data, the usability and mainte-
nance of the software should not depend on the goodwill of suppliers or
on monopoly conditions imposed by them.

— To guarantee national security, the State must be able to rely on systems
without elements controlled from a distance. Systems with open-source
code allow the State and citizens to inspect the code themselves and
check for back doors and spyware.

In response to the concerns raised by Microsoft Peru, Congressman
Villanueva argues the following:

—  The bill does not meddle in private-sector transactions and protects
equality under the law (i.e. nobody is denied the right to offer these goods
to the State). There is no discrimination, since the bill specifies only how
the goods are to be provided, not who has to provide them. Proprietary
software companies are free to offer FOSS solutions to the Government in
a competitive tender.

— The bill stimulates competition, since it tends to generate a supply of
software with better conditions of usability, and to enhance existing work,
in a process of continuous improvement.

— Proprietary software creates mainly “technical tasks of little aggregate
value” in countries like Peru; free and open software creates more
technically qualified employment, stimulates the market, and increases the
shared fund of knowledge, opening up service alternatives to the benefit
of producers, service organizations and consumers.

— As for security, bugs in free software are rarer and are fixed much more
quickly than in proprietary software.

— Free software in no way implies ignorance of intellectual property laws; the
great majority of free software is covered by copyright.

— The bill is not mistaken regarding the costs of free software: while the
possibility for savings in payments for proprietary software licenses is
mentioned, the foundations of the bill clearly refer to the fundamental
guarantees to be preserved (free access, permanence and security) and
the stimulus to local technological development.

— The use of free software contributes significantly to reducing life-cycle
costs: support and maintenance can be freely contracted out to a range
of suppliers competing on quality and cost for installation, enabling,
support and maintenance; maintenance carried out is easily replicable
without incurring large costs, since modifications can be included in the
common fund of knowledge; and the huge costs created by non-function-
ing software are reduced by using more stable software, which is one of
the virtues of free software.
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— Migration to new systems is in fact cheaper when FOSS is used, since all
data are stored in an open format.

— Interoperability is guaranteed as much by standard formats (as required
by the bill) as by the possibility of creating interoperable software given
the availability of the source code.

Figure 6-5: Summary of Congressman Villaneuva's letter to Microsoft (see Appendix D)

The movement towards strict compliance with standard intellectual
property rules has gathered momentum even in the developing countries.
Whilst, OSS undoubtedly provides an alternative to dealing with propri-
etary IP regimes in contrast with software piracy, and is thus a means of
reducing I'T investment costs within a framework of compliance. It is
clearly of paramount importance that the strategic opportunities which it
provides are comprehended by such countries.

6.2 Strategy Map for Developing Countries

In the final analysis, if open source is to make sense for developing
countries, it must constitute a key part or prong of the country’s I'T
strategy which creates value or wealth in the economy. At least three key
areas can be identified which drive value creation in the economy
through IT.

— Enhanced or new business opportunities in the I'T sector for private
firms

— Reduction of IT cost in the economy for both Government and
private firms.

— Improvement in the effectiveness and efficiency of Government (and
Governance).

The strategy map for developing countries illustrated in the Figure 6-3

demonstrates the manner in which open source strategic initiatives serve
the value creating objectives, which have been enumerated above.
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Create Value in the
Economy through IT

Create Business
Opportunities in IT

Reduce the Cost of IT
Investment in the
Economy

Improve Efficiency and
Effectiveness of
Government through IT

IT Policy Framework Private Sector 0S
initiatives and business

models

Building Brand Equity Advocacy and

in Software
Development

Education

Building Capacity and
Skills in IT

Figure 6-3: Strategy Map for Developing Countries

The creation of value through business opportunities would occur with
capacity building in the private sector using OS i.e. the development of
IT skills of developers and others and the adoption of open source based
Business Models by private firms. OS provides a unique opportunity to
build software development skills in areas of the software stack, which do
not form part of the bread and butter off-shoring/outsourcing work,
which developing countries are typically exposed to. Basic skill develop-
ment can be more easily undertaken through the inclusion of OS in the
curricula of educational institutions and the universities. More signifi-
cantly the Lanka Software Foundation model (see Appendix F) is an
illustration of pragmatic strategy in building the brand equity of indi-
vidual developers and the countries in which they reside through partici-
pation in OS development projects (E.g. committers to Apache Founda-
tion). Such initiatives could also trigger the actual adoption of open
source business models by developing country’s private firms. Even in the
absence of such OS based business initiatives, the enhancement of skills
and reputation of developing country software developers build brand
value for the country’s I'T industry, thus facilitating the export of software
and services.

Reducing cost of investment in an area, which should be considered a
key enabler of socio economic development, would flow directly through
to value creation in the economy. The extent of savings through the
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adoption of open source software versus proprietary products (E.g.
Microsoft) will always be argued. Figure 64 describes different contexts
in which savings in I'T cost in the public sector have been contemplated
through a strategy of procuring OSS. However, it cannot be over empha-
sized that the enabling environment is critical to the success of such
efforts. The policy framework, open source advocacy, the availability of
IT skills in the use and localization of OSS, the presence of a local
private sector adopting OSS based business models are some of the key
enablers or drivers of an environment in which OSS becomes a real
option in the I'T investment equation.

Reducing cost of IT Investment

South African Government Council responsible for formulating the govern-
ment's open source policy expressed foreign currency savings as an explicit
rational for considering OSS deployment

The Taiwanese Government estimates that it could save nearly $300 Mn.
In royalty payments through a strategic open source project that encourages
research and development in office software and the opening of source code
for government agencies and private enterprises as well.

A new bill introduced in Oregon in April 2003, which could be the first bill
in the United States to encourage the use of OSS by a state government,
says that open source options can “significantly reduce the State’s cost of
obtaining and maintaining software”,

In Europe, where local, state, and central governments spent $ 7.8 Billion
on software in 2000, numerous bills and resolutions have been introduced
requiring the use or at least equal consideration of open source software
solutions. A 2002 report by the European Commission encouraged EU
Governments to share Open source software resources as a way to cut down
on storing E-Government costs.

Figure 6-4: Reducing Cost of IT Investment

More effective and efficient government, whatever the extent of its
dominance in the national economy, would without doubt create value in
the economy. E-Government has demonstrated that it can make the
difference in the way government provides goods and services to its
citizens in an efficient and responsive way. In the execution of E-Govern-
ment strategies, open standards primarily and open source software in
that order would be critical to an effective implementation strategy. Thus,
outside of any reduction that may arise in I'T investment cost through the
adoption of OSS, the “open model” becomes the very bedrock on which
these initiatives are executed. On the one hand, it is necessary that a
rigorous approach to E-Government software architecture is adopted in
the context of competing technologies and current developments in the
area; on the other, it is imperative that security and independence are
considered in their proper perspective with OSS viewed not merely as a
product choice but in a more fundamental and strategic context of the
production, flow and control of information in the economy and the
process by which the rules that governs such flows are managed. The
arguments made by Congressman Villaneuva (see Appendix B) expand
more on these reasons.
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6.3 Strengths and Weaknesses of IT
Infrastructure and skills for Developing Countries

In order for open source activities to proceed down a strategic path,
certain I'T infrastructural and skills conditions need to be met. These
requirements include the following:

= Intellectual property (IP) law framework and enforcement. A common symp-
tom in developing countries is the lack of IP laws and/or the failure
to enforce IP laws. The result of course has been rampant pirating of
proprietary software, thereby creating a false reality of wide availabil-
ity of proprietary products at no cost. For example, it is common for a
new computer to be pre-installed with pirated copies of whatever
proprietary software the customer wants. In addition to being illegal,
such piracy devalues the economic benefits of OSS products by falsely
reducing the price of proprietary software. The economic benefit of
OSS products will not be felt until IP is properly protected.

—  Low cost, widely available Internet access. A critical factor for open source
participation is the ability to become part of the Internet. Open
source development occurs primarily via email communication and
shared repositories published on the Internet. If high-bandwidth
Internet access is not widely available in universities, companies as
well as individual homes, the ability to participate in OSS projects is
severely limited.

—  Educational infrastructure. Even for base adoption of OSS products, the
IT education infrastructure must be widely disseminated. A network
of training/educational institutions that teach basic computing skills
is essential to promulgate the dissemination of OSS products and
solutions. Higher level institutions that teach software development
technique and technologies are also critical. A culture of learning and
further development of the workforce will help with faster and wider
adoption.

= Fieedom of information. Access to the Internet brings with it free access
to information. If the political climate of the country does not permit
such access, then open source cannot succeed in that country.

—  English-skilled developers. English undoubtedly remains the lngua franca
of computing. Once the applications are developed, they can of
course be localized to support any language, but the development
itself is very much English based. Even beyond traditional develop-
ment, because of the geographically and temporally distributed
nature of OSS development, good communication skills are a critical
tool of the successtul OSS developer.

—  Skilled or trainable developer pool. Eventually success in OSS development
comes from having skilled developers. If the country does not have a
skilled or trainable developer pool, then it is not feasible to participate
in the OSS development activities. It is of course still viable to execute
other aspects of the OSS strategy.
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For a country to be considered strong in I'T infrastructure and skills, it is
critical to have all these criteria satisfied to some extent. In particular, a
strong IP law framework, good Internet access, excellent education
infrastructure and English-speaking, skilled developers are absolute
requirements to be able to fully execute the OSS strategies discussed in
this report. If a country is weak in some or all of these, then it can
execute some of the aspects of the strategy and aspire to move further
down the strategy map by improving on the weak areas.
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/ Strategy
Implementation

The creation of actual value in the economy through an OSS driven I'T
strategy would demand the execution of a well conceived and integrated
set of actions or strategies which would trigger business opportunities,
reduce cost of I'T investment and/or improve the efficiency, effectiveness
and responsiveness of Government. This section deals with the details of
action programs underlying the key strategies, which may be pursued in
order to achieve the afore-mentioned goals or objectives. It pre-supposes
a formal approach to strategy and policy making with government being
pro-active in a process where collaboration between the government, the
private sector, universities and other educational institutions is a pre
condition to success.

Stephen Weber in his paper on “Open Source Software in developing
economies” [Webe 2003] identifies three sets of policy implementation
options to be considered by governments in adopting OSS.

— TYormal approaches (such as legislation or government strategic plan)
versus more informal, flexible approaches to letting OSS use evolve.

— Level of involvement: Sub national, national and/or regional collabo-
ration

— Mode of development: Public sector adoption of OSS versus private
sector adoption and collaboration among various users.

None of these represent mutually exclusive options but rather represent a
spectrum along which governments can choose to array specific policies
or a more general approach towards OSS use. We have set out below
individual strategy initiatives elaborated in the previous section and
illustrated in Figure 6-3, with the details of action programs relevant to
each. It must be emphasized that such action programs are indicative
only and are not by any means comprehensive in nature.

7.1 IT Policy

It is imperative that the I'T policy framework for the country is formu-
lated and executed in a manner, which permits a level playing field in
software procurement. OSS in developing countries is unlikely to emerge
as a real alternative to proprietary software if it is given step-motherly
treatment in the national I'T policy, as it will be eclipsed by the enormous
influence of the major proprietary software players.
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A government software policy which strikes the right balance and is
non-discriminatory, is illustrated in Appendix G. Where there is a frame-
work of an I'T strategy and policy at national level with the presence of a
government agency which could initiate the formulation of a govern-
ment software policy, it would be easy to mobilize broad based participa-
tion from the I'T industry and policy makers for this purpose. On the
other hand, the government software policy could be formulated and
implemented in the absence of a benign presence of an I'T policy at
national level. In whatever context, open source software should not be
recognized as a mere product, which offers an economic choice. Its more
fundamental and strategic character has already been addressed in the
previous section.

7.1.1 Action Items

Lstablish government software procurement policy. In many developing countries
(DCs) and least developed countries (LDCs), government is the largest
business in the country. Establishing a software procurement policy
which specifically recognizes the role of OSS is a critical step in ensuring
that the largest consumer of software products gives due consideration to
OSS options. For certain segments of the government, where security
and independence is critical (e.g., in defense) OSS may indeed be the
only strategically viable option. It is important for the policy to highlight
the non-investment cost related benefits of OSS, including capacity
building, independence and security.

Encourage good private sector soflware procurement policies. Use government
software procurement policies to demonstrate the business value of OSS
to other organizations. These values include direct economic benefits,
capacity building and competitive advantages. To demonstrate the value
of OSS it will be necessary to develop appropriate metrics as well as to
organize studies.

Keep the Internet free of tariffs, licensing and control. Critical to the success of
open standards and open source activities is widespread access to the
Internet. Over-regulating the Internet by introducing tariffs, licenses and
other forms of control may reap some short-term benefits, but until the
“Internet economy” has matured sufficiently, that will undoubtedly stifle
growth and value creation.

Summary of strategic steps highlighted by South Africa’s government council
on open-source policy

South Africa’s Government Information Technology Officer's council's FOSS
strategy includes steps to consolidate and expand the capacity needed to
implement and support FOSS solutions, including:

— Provision of information to key decision makers (bearing in mind the need
to demonstrate convincingly the security measures and business princi-
ples of FOSS)

— Generation of expert advice on the suitability of FOSS solutions
— Trouble-shooting for newly implemented FOSS solutions
— Software development assistance

— Training for FOSS developers and users (concentrated in existing learning
institutions)
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— Development of a research programme to enable optimal understanding
of and decision making regarding FOSS (built on the networking nature of
the FOSS development model)

— Creation of FOSS support structures (some institutional development will
be necessary)

Figure 7-1: Summary strategic steps of South Africa’s 0SS policy [Sout 2003]

Statement of the Free and Open Source Software Foundation for Africa
(FOSSFA)

- Preamble The potential of open source will improve productivity and
quality of life in developing countries. The process of transformation into
information societies requires the full participation of all member states.

- Vision Our vision is to promote sustainable, viable and cost-effective
software products for Africa through education and local capacity building.

- Principles Africa should investigate how to leverage the opportunities
presented by the emergence of open-source software in the context of
limited financial resources and expertise.

- Specifics Africa can bridge the “digital divide” by adopting open source,
thus narrowing the effect of techno-colonialism.

- Plan of action It is envisaged FOSSFA, in partnership with Governments,
intergovernmental organizations, civil societies and other stakeholders, will
spearhead initiatives that build skills through education and empowerment
of women and youth.

Lobby all stakeholders to adopt open source as the platform to engineer
solutions that meet the needs of the people.

Strategies FOSSFA will:

ii. Create an awareness of free software and open source in Africa.
iii. Build capacity in free software and open source.

ii. Develop a knowledge warehouse of expertise in Africa.

iv. Develop the African Open Source Portal.

We intend to achieve these by:

iii. Lobbying key organs such as Africa Union, UNECA, UNDP, Agence la
Francophonie and NEPAD among others to support open-source develop-
ment in Africa.

iii. Leveraging various free and open-source capacities and resources in
Africa.

iii. Lobbying donor governments and other institutions to tie ICT funding to
free and open-source software.

iv. Lobbying African governments to adopt free and open-source software.

v. Promoting open-source capacity and skill development in Africa through
education with emphasis on women and youth.

Figure 7-2: Statement of the Free and Open Source Software Foundation for Africa on Open Source Software [FOSS 2003]
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7.2 Advocacy and Education

In order to provide substance to the policy framework, there must be
active initiatives in advocacy and education relating to OSS. In a devel-
oping country market place which is dominated by proprictary software,
licensed or unlicensed as the case may be, OSS cannot create the market-
ing dollars required to influence product choices. Countervailing forces
in the form of advocacy groups, educational courses and material tar-
geted to the user community are absolute pre-requisites in enabling the
I'T policy to generate real world outcomes. Linux user groups illustrate a
community, which can be proactive in advocacy if the right initiatives are
taken by the relevant government agencies. Training and courses in the
use of OSS should be organized at universities, private I'T training
institutions, public sector training institutions and professional organiza-
tions. This should constitute the platform to disseminate the power of
OSS through courses and material, both basic and advanced, including
domain specific applications. In order to provide a single gateway to the
information resource relating to this domain, a portal could also be
created as a part of the advocacy and education program. A mechanism
for implementation of such a portal could be government software
procurement policy where coverage would be balanced in terms of both
OSS and proprietary and other commercial software.

7.2.1 Action Items

Establish OSS advocacy group. Given the marketing might of proprietary
software vendors, it is important to create a counter-balance organization
whose mission will be to advocate the use of OSS. The widely distributed
network of Linux User Groups (LUGs) can be a source of resources for
such a group, but of course it is important to focus on the entire spec-
trum of OS products and not just Linux.

Open Source Computer Driving License. The idea of a computer-driving
license [CDL 2003] is now quite popular globally. Whilst it is a very
important development, this is fundamentally flawed as it is taught
typically using just a few proprietary products. An effective way to ad-
vance the cause of open source office-productivity software would be to
augment the CDL program with OSS alternatives. In addition to dem-
onstrating the viability of OSS in daily office activity scenarios, this
would be a mechanism to provide certification for open source product
skills.

Establish an OSS Portal. One of the difficulties with adopting open
source software is that once one goes beyond brand-name open source
products such as Linux, Apache and OpenOffice, there is a plethora of
available software for any given task and little information about which
of them are really suitable for production use. The objective of the OSS
Portal would be to provide a one-stop location where one can find
available open source solutions for specific needs, along with appropriate
rating/ evaluation information to indicate their quality and competitive-
ness with respect to available commercial products.

Establish customized training programs through professional organizations.
Combining the above two activities, these specialized training programs
will show how various professional communities (lawyers, doctors, ac-
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countants etc.) can adopt OSS for professional practice. This addresses a
significant gap today between saying, “use OSS” and being able to put it
into practice for non-I'T professionals.

Introduce OSS to university curricula. Require usage of OSS in university
IT programs at least during one year of the curriculum. This can provide
the required awareness of and introduction to OSS to the next genera-
tion of IT professionals. From an academic perspective it provides a
broad outlook to students rather than providing them with a narrow view
of technological options. The same awareness to the wider community
would be provided by offering the OSS-enabled computer driving license
to non-IT students.

Introduce OSS-enabled CDL in K-12 curricula. As more and more elemen-
tary, middle and secondary schools become computer equipped, it is
important to demonstrate to the younger generation the availability of
OSS solutions. Many curricula already teach the CDL or similar mate-
rial — offering the OSS-enabled CDL version will bring OSS awareness
to the youngest computer users and thereby to their homes.

Improve OSS platform awareness. Software development is now moving
towards being platform based — that is, organizations make software
decisions not on a single product basis but rather on an entire family of
products. Offering educational programs to emphasize the platform
viability of OSS will help demonstrate its competitiveness.

Support the development of easier deployment and experimentation platforms, such
as those offered by Knoppix [Knop 2003] to encourage wider participa-
tion in OSS. Such platforms allow users to “try out” OSS operating
systems and fully configured applications without having to install an
entirely new operating system on their platform.

Offer appropriately localized versions of OSS to demonstrate the viability of
using OSS products for building people-oriented applications, which
require national language support. One of the critical advantages of
OSS is that it enables localization by communities that wish to do so.
Making such localized “distributions” of OSS products will further the
message that OSS has fundamental advantages over the proprietary
software model.

7.3 Capacity Building in the Local Software Industry

A condition precedent to the success of an OS strategy in general and a
Government software procurement policy in particular is the capacity of
the local industry to actively use, localize and implement open source
software. To ensure that this “critical mass” actually materializes, tradi-
tional capacity building measures in the form of targeted and structured
training programs at universities, private sector I'T training institutions
and other training organizations, particularly in the public sector would
have to be formulated and implemented. The localization of OS soft-
ware and National Language Support (NLS) are specific areas which
would have to be addressed in these initiatives.

Capacity building can be considered in two categories: (1) capacity
building in using OSS, and (2) capacity building in adapting existing, and
developing new, OSS products. The first category is covered in section
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7.3.1 Action Items

Establish localization center. One of the biggest advantages of OSS is that it
gives the opportunity for arbitrary localization and customization. With
OSS a DC or LDC can establish its own program to localize software
without waiting for proprietary software vendors to do so based purely on
market economics. Since most DCs and LDCs have national languages
other than English, exploiting national language support capabilities of
OSS to create locally deployable software is feasible. The localization
center would perform localization of certain products as well as be a
focal point and support source for other localization efforts within the
country, wherever it occurs. In addition to the direct benefit of delivering
localized software, this will also have the indirect benefit of creating a
group of developers who are familiar with the source codes of key OSS
products, thus empowering them to move on to deeper adaptations/
improvements of those products.

Exploit localization opportunities of other countries. Not every DC and LDC
will be in a position to address their own naturalization skills — the
reasons range from unavailability of a sufficiently skilled I'T workforce to
the poor English knowledge of I'T workers (as software source code is
always in English-based computer languages). In such scenarios, coun-
tries which have mastered how to localize OSS can export that skill to
other DCs and LDCs, thereby creating further opportunity to expand
the capacity of the local I'T industry as well as a unique business oppor-
tunity.

Establish OSS Solutions Center: As software decisions are being made
based on platforms instead of point products, it is important to develop
patterns of solutions that can be built using OSS products [EBus 2003].
The purpose of this center would be to serve as a source of knowledge
about OSS platform choices, primarily for public sector usage but also
for the private sector. Once this has matured, it will be possible to export
this skill to other DCs and LDCs as well.

Establish R&D Center. OSS does not typically push the envelope in
technology development, but rather rises to the opportunity when open-
standards are in play. Thus, as the computing industry moves to new
domains, technologies and devices, significant opportunities for develop-
ment and market success of OSS products are created. The purpose of
the R&D center would be to develop focused efforts on specific evolving
areas to establish leadership in those areas. The current work in Web
services [WebS 2003] is an example where such opportunities exist.

7.4 Positioning the Local Software
Industry in the Global Industry

The open source phenomenon, the market position that open source
software enjoys and the associated business models that have emerged
offer unprecedented opportunities for a developing country software
industry to build capacity and position itself to exploit global opportuni-
ties. The Lanka Software Foundation (LSF) 1s an illustration of strategy
formulation and execution in this regard (see Appendix F).
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7.4.1 Action Items

Participation in the development of open source software as part of global projects
such as Apache & Linux in high impact areas of the software stack.
Many open source projects are led and developed by small groups of
people. If the suitable skillset is available and/or can be developed, then
significant brand value for the local industry can be achieved by becom-
ing leading contributors of key projects.

It is important to recognize that in executing a strategy of this nature,
there must be available to the local industry, key I'T industry specialists
with globally competitive software development skills, domain expertise
and networking abilities. The gap between strategy formulation and
execution in a context such as this could be considerable without the
right ingredients in terms of leadership and human resources.

An alternative strategy is to catalalyze the formation of open source communities in
the country, where committed individual developers, without necessarily
the university — industry support that the aforesaid model entails, partici-
pate in global open source development projects. The lack of a structure
and a driving force except individual initiative and focus would make this
a largely “hit or miss” effort with much less potential to build brand value
and reputation for the country in the global software industry.

Develop collaborative models of joint development between developed and develop-
ing countries. While this approach requires government level intervention,
the recent Japan-China-Korea announcement [JCK 2003] illustrates the
potential of this approach and benefit to all parties.

7.5 E-Government

The adoption of open source software (and open standards) for e-govern-
ment, where substantial claims are made about efficiency and effective-
ness of Governance and the responsiveness of Government to its citizens,
would have strategic and operational implications of great significance.
The goals of security, independence etc. too would be secured more
effectively in managing information flows in Government with the
adoption of open source software (and standards). Thus, within the
broad policy framework of software procurement for the public sector,
spectfic strategies should be in place to deal with situations where the
aforesaid considerations become paramount.

Open standards have been already differentiated from OS. The
adoption of open standards in E-Government can only contribute to the
very underpinnings of “good governance” and sound democracy. Al-
though the linkage to economic development may be tenuous, it is
accepted that sustained and sustainable development in the modern
world can be more effectively secured through such means. The “open
source model” in its generic form is something which governments can
adapt and adopt in their more people centered activities.

In the execution of E-Government initiatives, a well-conceived
architecture would be a critical driver of success, which developing
countries could only ignore at their own peril. The development of open
standards (and software) and component based architectures would fall
within the ambit of “open source” strategies for developing countries. Its
definition is a strategic initiative of importance, to be pursued by an
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agency in a government charged with the responsibility for I'T policy in
the country (e.g, in Sri Lanka, Information and Communication Tech-
nology Agency [ICTA 2003]). The actual execution and development
can be contemplated in a commercial context. However, OS develop-
ment projects to deal with specific components may be initiated, depend-
ing on the maturity of the OS development model in the country itself

or even globally.

7.5.1 Action Items
Establish open standards based component architecture for e-government. A critical
success factor for e-government in general is to have a viable open
standards based component architecture [IFEA 2003]. Having such an
open architecture will allow OSS and proprietary software to compete
equally, rather than if it were a closed architecture where one or two
vendors would lock in every aspect of the e-government architecture.
Establish policy framework to give OSS a fair chance. While overlapping with
IT policy, this is a critical need for e-government activities to succeed as

well.
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8 Role Of Donor
Agencies

We have demonstrated that developing countries (and LDCs) could
create value in their economies through the adoption of OSS as a key
part of their I'T strategy and policies. The treatment of strategy for
developing countries necessitated the definition of a strategy map, which
provides the framework for strategy formulation in this domain, further
elaborated in strategy implementation, where a set of inter-dependent
and concerted actions were described for the pursuit of goals and objec-
tives under each strategic initiative. Thus donor agencies could hardly
ignore the compelling reasons for interventions necessary to assist devel-
oping countries to realize their goals and strategies in I'l, whether they be
implicit or explicit. As a key driver of economic development in the
modern world, the importance of medicines and vaccines not withstand-
ing, I'T can hardly be relegated to the background, unless the world is
prepared to irretrievably destine the developing countries to the dustbin
of history.

On a more pragmatic note the strategy map and the strategy actions
provide the means by which donor agencies could target their assistance
and formulate and monitor their own programs. Their role would be
primarily catalytical and the situational context of the DCs would
determine how significant that role would be and thus the extent of
assistance that maybe required before critical mass in this area could be
achieved. There would be little purpose if such a threshold cannot be
targeted or achieved as an outcome of such assistance. A simple repre-
sentation of I'T policy versus I'T infrastructure and skills in developing
countries in the form of a matrix provides a snapshot of strategy initia-
tives, which donor agencies could respond to.
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Table 8-1: IT Policy vs. IT Infrastructure & Skills matrix.

The thrust of donor agency assistance could be addressed on the basis of
the I'T policy — infrastructure & skills matrix at Table 8-1, the developing
country strategy map illustrated at Figure 6-3, and the elaboration of
strategic initiatives and actions under strategy implementation (Section
7).

— 1T Policy Not Stated & IT Infrastructure and Skills Weak. Strategic initia-
tives in I'T policy, advocacy and capacity building must take prec-
edence.

— 1T Policy Not Stated & I'T Infrastructure and Skills Strong Strategic thrust
should be in positioning of the local I'T industry in the global industry
and with initiatives in I'T policy, advocacy and e-government.

— 1T Policy Explcit & IT Infrastructure and Skills Weak. Capacity building
must take precedence in strategy with advocacy & education playing a
critical role.

— 1T Policy Explicit & I'T Infrastructure and Skills Strong Positioning the local
I'T industry in the global industry and e-government strategy initia-
tives could be vigorously and rigorously unleashed with expectation of
considerable short term benefits and outcomes; advocacy and educa-
tion too could be an important mobilizer of resources and action.

Thus the abovementioned framework would assist donor agencies to
respond rigorously to OSS initiatives from both government agencies and
the private sector. A proposal made on this basis will be evaluated in
terms of the broader IT policy context and the specific goals and objec-
tives, which are being pursued as part of the specific OSS strategy
initiative(s) being targeted. We hasten to add that the strategy map should
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not be considered static by any means. The dialogue between donor
agencies, government agencies, universities and the private sector must
ensure that the very dynamism of strategy is reflected in the framework
applied to OSS strategy for developing countries.

For donor agencies in particular, lurking somewhere in their collective
conscience must be the question of what OSS does to the competitive
market place for software production and services. The sections on
market structure and business models indicate that the OSS phenom-
enon has actually made the marketplace more competitive providing
greater choice to users, whether they be government, private sector or
the public, in an industry where proprietary software products and large
industry players with substantial market power control large parts of the
territory. The very phenomenon of OSS has not been driven by govern-
ment intervention. In fact it demonstrates the power and significance of
individual initiatives in a situational context and domain where such
initiatives could translate into significant economic impact. Both motiva-
tional and organizational model of OSS can hardly be challenged in
their basic fundamentals. It is significant that even the motivational
model is weighted in favor of economic drivers rather than altruistic ones
or self-actualization. What is important is the emergence of economic
imperatives in a context where individual skills and commitment remain
at the heart of the development of computer software and the expert
power that underlies this, has had the circumstances and the means to
manifest itself. If on this basis OSS has a sustainable position in the
industry and the market place, the case for donor agency support be-
comes extremely strong rather than indifferent. In our view, any concept
of market distortion cannot and should not cloud this phenomenon. On
the contrary, it is a demonstration of the very market place and competi-
tive dynamics that donor agencies would desire to espouse.

8.1 Case Study: Sri Lanka

We illustrate the broad approach that may be taken by donor agencies in
initiating or responding to open source based I'T strategies and programs
by examining the case of Sri Lanka.

Sri Lanka could be positioned in the aforesaid policy-infrastructure
and skills matrix in the lower right hand quadrant “explicit I'T policy and
strong IT infrastructure and skills” towards the center of the matrix itself.
Thus, a comprehensive strategic approach with emphasis on positioning
Sri Lanka’s I'T industry and e-government strategies as key components
with the other components kicking in for capacity building could be a
valid first iteration. Starting with I'T policy, Sri Lanka has developed an
ICT road map and established a government agency to execute it.
However a government software procurement policy, which recognizes
the role of OSS is conspicious. Thus private sector software procurement
policies do not encompass the OSS option to a significant extent. The
deregulation of the telecommunications industry and the wide spread
availability of the Internet are areas where considerable progress has
actually been made. In the area of advocacy, Sri Lanka has groups which
advocate the use of OSS, such as Linux. Considerable work however
would be necessary to mobilize the I'T community to evangelize the use
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of open source software widely. An OSS portal has not been established
as yet whilst in the educational domain, training and educational pro-
grams dealing with OSS whether it be university curricula, in profes-
sional organizations or in schools is still lacking, The adoption of many
of the proposed action programs in the educational arena could be a
very important part of the OSS driven I'T strategies for Sri Lanka.

The other aspect of capacity building in the local software industry
dealing with adapting existing and developing new OSS products,
establishing localization centers, OSS solution centers and a R&D center
could be of great significance to Sri Lanka. A strategic initiative with
university — private firm collaboration to position the local software
industry in the global context has been taken already with the leadership
provided by industry specialists who have the necessary wherewithal in
terms of domain expertise and networking abilities. The Lanka Software
Foundation [LSF 2003], which is a non-profit entity, mobilizes software
developers to participate in key open source projects such as Apache.
Although in one year it has demonstrated the success of such a strategy
and the collaborative model between the universities, private firms in the
industry and individual developers, it remains unfunded by government,
international funding agencies and donor agencies.

The roll out of e-government too is of great significance to Sri Lanka
where substantial progress would have to be made in relation to the
efficiency, effectiveness and responsiveness of government itself.

Thus, it is manifestly clear that the strategic framework which has
been developed in this study could be applied to assess the risks and
opportunities that a particular developing country faces in pursuing an
I'T strategy, with particular emphasis on OSS and making assessments
about the maturity of both I'T policy and infrastructure which are key
drivers of strategic initiatives in this area. We emphasize that this domain
should be considered by donor agencies as a priority area for action. The
lack of appreciation of the issues and the vision to formulate and execute
strategic initiatives would only destine developing countries and LDCs to
the dustbin of history. The donor agencies of developed countries
pursuing their own self interests should not overlook the strategic oppor-
tunities which present themselves in relation to the OSS phenomenon to
be exploited with well conceived, collaborative models between devel-
oped and developing countries. The impact on the map of the global
industry of such initiatives could be significant.

8.2 Related Work

In order to facilitate the appreciation of the OS strategy framework that
we have outlined above, the issues and conclusions of the report on

“Open Source Software: Perspective for Development” prepared by the
Dravis Group for infoDev and the World Bank group [Drav 2003] have

been summarized below.

— Interest in Open Source software is increasing globally. Whilst the strength of
the dynamics can be difficult to gauge, the trends are positive for
OSS. Continuing education and awareness building are necessary to make
decision makers familiar with the issues and the benefits.

— 0SS s about choice. The potential for lower cost is the initial driver, a

48



longer term benefit maybe increased choice to consumers of IC'T.
The emergence of OSS creates more options to address IC'T needs.
Solutions can mix both proprietary and OSS components. New
development models emphasize collaboration and community. Market
compelition increases.

Government leaders have a key role to play. The software market is domi-
nated by a few proprietary providers who spend over $ 6.5 billion
annually to communicate their message. There 1s a need to assist OSS
initiatives in accessing market opportunities.

T here is opportunity for local capacity development. OSS lends itself to
providing an ICT environment based on local ownership and au-
tonomy. Software can be adapted to address localization, while
introducing more flexibility and independence to the software devel-
opment process. Business opportunities exist for various complimentary solu-
tions and services.

The debate: “Open™ versus “proprietary” software. The OSS debate is multi
faceted. The discourse should be centered on the merit of OSS versus
proprietary solutions.

OSS 1s but one part of an ICT strategy. OSS should be evaluated and
deployed using the same methodologies and disciplined care as any
other ICT solution. It is interesting to note that government interest
and activism is global and not aligned by geographic area, economic
group or political philosophy. Examples of current governmental
initiatives can be found in [Drav 2003].
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9 Conclusion

In this study we have examined the open source phenomenon in general,
and in particular as it relates to developing countries. We discussed the
history of open source, how open source works, and why developers
contribute to open source. After examining open source markets and
business models, we presented a strategy framework and strategy map for
developing countries to go down the open source path. The strategy
framework was followed by a discussion of how the strategy map can be
executed, with concrete action items under each area. Finally, we pre-
sented a classification of the current status of a developing country in
relation to its I'T policy & infrastructure and how a donor agency can
assist towards exploiting open source to create value in the economy. A
case study of Sri Lanka discussed a concrete scenario to illustrate how
the donor action plan, strategy implementation and strategy map all tie
together.

We set out on this study with a set of key issues to be addressed. We now
briefly answer these questions:

— Is open source significant and relevant in the software industry? As discussed
throughout the report, open source is today a major player in the
software industry. Products such as Linux and Apache HT'TPD have
fundamentally changed the dynamics of the software industry. Many
other products have the potential to have similar impact. In summary
it i clear that as lower levels of the software stack become
commoditized, open source products are taking over those levels.
Thus, the answer to the question of whether open source is significant
and relevant in the software industry today is a resounding “Yes!”.

— Is it sustainable? We addressed the question of whether open source is
sustainable in multiple ways. First we discuss an economic model for
open source which not only shows it’s sustainable, but indicates that
open source is now a fundamental part of the software industry.
Secondly we discuss how open source contributions and participation
are not widely based on machismo and altruism as often believed, but
indeed on sound economic principles; thus ensuring long term
sustainability.
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—  Can developing countries create value through OSS? We developed a strategy
framework for a comprehensive approach to OSS for developing
countries. The framework covers not only the commonly done OSS
activities such as advocacy and education, but also other aspects such
as e-government, capacity building of the local I'T industry and
building brand equity for global positioning, By implementing the
strategy map we present, developing countries can use open source to
create significant value in the economy. Thus, indeed, developing
countries can create significant value and opportunity through OSS.

= If yes, how can donors support it? We presented a concrete approach for
how donor agencies can support the development of OSS in develop-
ing countries by supporting specific action items within each strategy
area. We discussed a case study (Sr1 Lanka) to illustrate this in more
detail.

This study demonstrates the clear value of OSS for developing countries.
While there have been many recent announcements of developing
countries adopting OSS products, many of those have been one-sided
directions which have not examined the entire gamut of impact and
potential of OSS. Our results indicate that by carefully exploiting OSS, it
1s possible for a developing country to establish a global position in the
I'T driven knowledge economies of the future.

In addition to the direct benefit OSS can provide to developing
countries, we believe that significant potential for global I'T industry
leadership exists for developed countries as well by exploiting strategic
partnerships between developed and developing countries in OSS efforts.
We expect to consider such directions in the future.
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Appendix A.
0SS Licenses

This material is extracted from [Drav 2003].

A.1 The Legal Landscape is evolving

A large part of the debate around OSS, its implications and its signifi-
cance for developing countries, focuses on Intellectual Property Rights
which encompass software licenses, patents and copyrights. The follow-
ing excerpt from UNESCO’s “World Information Report 1997/98”

provides insights on the forces driving the discussion.

"The creation and ownership of knowledge products are of increasing impor-
tance because of the centrality of information and knowledge to post-industrial
economies. The concept of copyright, originally intended to protect authors
and publishers of books, has broadened to include other knowledge products
such as computer programs and films. Copyright has emerged as one of the
most important means of regulating the international flow of ideas and
knowledge-based products, and will be a central instrument for the knowledge
industries of the twenty-first century. Those who control copyright have a
significant advantage in the emerging, knowledge-based global economy. The
fact is that copyright ownership is largely in the hands of the major industrial-
ized nations and of the major multimedia corporations placing low per capita
income countries as well as smaller economies at a significant disadvantage.”

Open source software is differentiated from proprietary software because
the programming code used is available for inspection, modification, re-
use and distribution by others. While OSS can be free of charge, it can
be purchased for a fee as well. The concept of “free”, in this context,
emphasizes what can be done with the source code rather than its acqui-
sition cost.

A.1.1 Many Open Source Licenses Exist

While open source is associated with Linux and the GNU GPL licensing
agreement, there are many types of open source software programs
available and the Open Source Initiative has certified over 40 different
open source licensing agreements. The following are among the most
prevalent licenses in use.
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— GNU General Public License (GPL) license was written by Richard
Stallman in 1989,for the purpose of distributing programs released as
part of the GNU project. It is the most widely-used of the open
source software licenses and is considered to be the “purest” by
requiring that all source code is free and available and that changes
must be shared with the community of developers. Linux is among
the software available under this license.

— BSD (Berkeley Software Distribution) License, adopted from Berkeley
Unix, requires copyright notification, and permits the source to be
used in any manner, as long as notification is provided. The FreeBSD
operating system and Postgres SQL. database uses this license, and
Apple Computer’s OS X is a derivative work based on BSD licensed
technology.

— Mozilla Public License (MPL) defines terms and provides for code
that can remain proprietary under very specific terms and dual
licensing when necessary under the provisions of the GPL. The MPL
is likely to be among the more flexible models for open source organi-
zations. The Mozilla, Firebird and Thunderbird Web browsers are
available under this license.

Each of these licenses state that source code is open and users are free to
use, copy, duplicate, distribute, modify them. The GNU GPL includes
the added provision that modified versions of the software, if distributed
outside an organization, will come under the conditions of the original
work’s license.

A.1.2 Limited Open Source Case Law Exists

While much of the success of OSS has been associated with the develop-
ment of the Linux community and the GPL, one must note that only
once has a GPL licensed product has been tried in a court of law, in the
MySQL vs. NuSphere lawsuit. In this action, the legal issue was not
directly related to the GPL and the matter was settled out of court. With
virtually no case law challenging OSS to date, more specifically the GPL,
it remains to be determined where its legal strengths and weakness are
and how enforceable its terms will be.

A. 1.3 The Dual Licensing Option

Several commercial organizations are pursing a dual licensing model to
support their business. These organizations provide their software to
users, with a choice of an open source license or a propriety license.
Users can decide, based on their needs, the type of relationship they will
have with the software and its developers. Examples of commercial
organizations pursuing a dual licensing model are Sleepycat Software
Inc.(database); MySOL AB (database), TrollTech AS (development tools)

and eZ systems (content management).

A.1.4 Hybrid Models are Emerging

As the open source market evolves, adaptation will continue in its legal
infrastructure. Potential benefits include increased data interchange, and
added value features incorporated into proprietary derivative offerings.
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The core technology of Snort.org, an OSS project focused on intru-
sion detection security, is licensed under the GNU GPL. Its founding
developers offer a commercial and proprietary offering through
Sourcekire, Inc.

RealNetworks, Inc., a proprietary software firm, is sponsoring an
open source project, Helix.org, to deliver a media player to the Linux
platform. This project intends to deliver an offering incorporating both
proprietary and open source technologies.

A. 1.5 Mucrosofis Shared Source Initiatie

In 2001, responding to the open source movement, Microsoft Corp.
announced its Shared Source Initiative, a program to share Windows
source code with governments, companies and educational institutions.
The program allows governments signing up to obtain free online access
to source code and other technical information needed to perform
security reviews.

In January 2003, Microsoft announced the Government Security
Program (GSP), which allows governments and international organiza-
tions to assess the security and integrity of Microsoft software. Austria,
China, Finland, Norway, Russia, Taiwan, Turkey, the UK. and the North
Atlantic Treaty Organization (NATO), among others, have signed up for
this program. The GSP covers cur-rent versions of Windows 2000,
Windows XP and Windows Server 2003 and Windows CE.

In contrast to open source licenses, Microsoft’s shared source efforts
do not allow users to modify the code or turn it into derivative Windows
programs themselves.

A.1.6 Observations on Sofiware Patents

Until the 1980s, it was generally believed in the US that patent law did
not cover software programs. A frequently cited memo by Microsoft’s Bill
Gates in 1991 included the statement “If people had understood how
patents would be granted when most of today’s ideas were invented and
had taken out patents, the industry would be at a complete standstill
today.”

Organizations have increased the frequency and scope of software
patenting. Recently, the US Patent Office has been criticized for actions
such as its patent to Amazon, giving the firm exclusive rights to the “one-
click” method for selling merchandise online. On Feb.7, 2003; the Patent
Office’s head James Rogan said, “This is an agency in crisis and it’s going
to get worse. It doesn’t do me any good to pretend there’s not a problem
when there is.” During Microsoft’s financial analyst meeting (July 2003),
Bill Gates noted, “last year we applied for 1,500 patents, and that’s a
number that’s been going up at a pretty steep ramp”. The US Patent and
Trademark Office issues over 20,000 new software patents every year.
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Appendix B. Open
Source and Software
Markets

This material is extracted from [FLOS 2002a, FLOS 2002b, FLOS
2002c].

B.1 The Software Market

B.1.1 Sofiware market within the I'T market

The I'T market can be differentiated into four different market segments:
Hardware products, hardware maintenance services, software products
and services, Internet and processing services. We will limit the analysis
on the segments and strategies where OSS has a significant influence. It
will become clear that between the four market segments several depend-
encies exist.

B.1.2 The market segments
The software market can be divided into three segments:

— Software products (further to be separated in enterprise solutions and
packaged mass-market software),

— Professional software-related services, and

— Embedded software and services.

The market segments will be analyzed in detail in section 4.2. The
primary objective is to generate hypotheses about the influence of OSS
in the segments.

B.2 Business dynamics and
influence of Open Source software

B.2.1 The software products market

For the market analysis, we will adopt a customer-driven segmentation of
software. We will segment the market according to customer purchase
decisions.

We will make two basic distinctions: The first one is between enter-
prise solutions and packaged mass-market software. The market for
enterprise solutions is substantially different from the market for pack-
aged software because the revenue portion based on service fees is con-
siderably higher. Therefore, the market for enterprise solutions can be
mainly characterized as service market. But the service sales are prima-
rily based on special software developed.
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The second distinction is within the market for packaged software. We
distinguish the server and the desktop market. Within these segments,
one could additionally segment between operating systems and applica-
tions. But due to the fact that the purchase decision for the operating
system is dependent on the decision for applications and vice versa, we
will look at the server market in general and only when necessary sepa-
rate between operating systems, applications or even appliances. Simi-
larly, we will look at the desktop market in general.

Together with the segment enterprise solutions, we have three market
segments:

— Server operating systems and applications,
— Desktop/client operating systems and applications, and

— Enterprise solutions.

B.2.1.1 Business dynamics in the software products market

In 1999, McKinsey analyzed the software market and identified general
business dynamics in the product business. The following conclusions
were derived: In the software product business, entry barriers are low.
The market 1s knowledge-driven, only low capital investment is needed.
The low financial entry barriers boost high innovation rates (short time
between releases), which, in turn, lower technical entry barriers. There-
fore, firms in this market face a constant threat of new entrants. Low
marginal costs result in worldwide markets, high fixed costs for research
and development result in the condition that many copies must sell. The
latter statement becomes blurred when considering OSS development.
While the fixed costs are high in terms of hours devoted to a specific
project, there are not necessarily monetary costs involved. Thus, an OSS
could — at least in principle — survive despite a combination of large
efforts and insufficient usage. Whether the programmers find this appeal-
ing in the long-run and will not switch to other, more successful projects,
1s another question.

There is a race for leadership and a tendency towards concentration
because of the following aspects: Firstly, there exists a network effect
because of the interoperability of programs. The ability of programs to
operate and communicate with each other is crucial. Hence, the more
users a program has, the more the users can benefit from it. Secondly,
there is a barrier for people to switch once they are trained to work with
a program. Thirdly, popularity of a program is a major factor for the
purchase decision (again a network eftect).

The tendency for concentration seems to be stronger in consumer
markets, where people only execute programs. In markets, where the
purchase decisions are made by people with special I'T knowledge, the
training barrier and the popularity barrier are usually not as high. People
with I'T knowledge base their purchase decisions to a lesser extent on
popularity. They also get used to a new program more easily. But any
market position of a player in the software products market is never
stable because of technology switches.
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B.2.1.2 Server operating systems and applications

The market for server operating systems and their applications can be
divided into different segments. We have to look at the high-end server
market with different players, where the interdependence with hardware
is inevitable because new hardware developments (such as the Itanium
processor) consequently lead to various projects porting various operating
systems to the new hardware. The other segment is the low-end server
market with a variety of applications. In this market, we have to look at
the operating systems on one hand and on the server applications on the
other hand. The applications include:

— Intranet servers (database servers, file servers, print servers),

— Multi usage servers (web servers, mail servers, streaming media
servers, chat servers), and

— Connectivity servers (firewalls, gateways/routers, dialup servers).

The customers in the server market are different from the customers in
the desktop market. The decision makers have in general a basic I'T
knowledge and are corporate customers. Purchase decisions are made by
management (small companies), I'T managers (small and medium com-
panies) or by I'T departments (medium and large companies). The
purchase decisions are made on criteria different from the desktop
market. Therefore, the server market is driven by different critical success
factors. Most corporate customers buy solutions rather than mere prod-
ucts. Hence, service companies, ISVs (independent software vendors) and
VARSs (value added resellers) are important distribution channels. Part-
nerships and co-operations with these groups are one critical success
factor.

Important products and players in the high-end server operating
systems market are: IBM (AIX, AS400, OS/390, OS/400), Fujitsu-
Siemens (BS2000, BS2000/OSD), Sun (Solaris), HP (different Unix
versions), Silicon Graphics (Irix), Compaq/Digital (Unix, VMS). The main
products and players in the low-end server operating systems market are
Microsoft (Windows plus server applications) and Unix in different varia-
tions and derivatives (one of which is Linux plus applications). Linux is
supposed to offer several advantages and to constitute a serious alternative
as server operating system due to the following advantages.

— High stability and high reliability,

— Low/zero license costs,

Freely modifiable features, and

— Relatively small kernel.

Furthermore, many applications for Unix systems are relatively easily
transferable to Linux. Also many software application vendors are
interested in having their Unix applications to run on Linux and vice
versa as support of a single product is much cheaper than supporting
different versions. Thus, there are a number of factors and developments
that support the hypothesis that Linux market share in the server market
is going to rise further.
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In the server applications market, we are not only talking about
Linux. It is the web server software Apache that leads the market of web
servers on the public Internet with a market share in December 2003 of
about 69 percent. Microsoft had a market share of 23 percent [Netc
2003]. Besides the web server combination of Linux and Apache also the
file server combination Linux and Samba has significant market share.

B.2.1.3 Desktop/client operating systems and applications

The market for desktop/client operating systems and their applications is
the classical mass market. It has a high tendency towards concentration
and is dominated by Microsoft. Customers base their purchase decision
on popularity, on interoperability with other systems and applications,
and on number and quality of applications available for the operating
system. In addition, they face switching costs due to training. Therefore,
the market leader has a strong position.

Service companies and VARs (value added resellers) are an important
sales channel for private and SME sales because many customers buy
computer equipment with the operating system and the applications pre-
installed. Hardware companies and their sales channels are important
because of the integration of software and hardware (pre-installation)
and the bundled sales. Ior software producers, the partnerships and co-
operations with hardware producers and with service companies and
VARSs are critical success factors.

The main players and products with regard to desktop/client operating
systems are (market shares according to IDC, 2000a):

—  Microsoft (Windows) dominates with a 88 percent market share in
1999.

— Apple (Mac OS, Mac OS X) comes second with a significantly lower
market share of 5 percent in 1999.

Linux on the desktop has a market share of 4 percent in 1999. Since the
time this data was generated, the market share of Microsoft has even
increased to well above 90 percent.

The applications in the desktop/client market can be segmented
along several criteria. The most simple differentiation is into horizontal
(the general office programs) and vertical (functionally specific or indus-
try-specific) applications. As already mentioned, the market for applica-
tions is closely linked to the market for operating systems. Therefore, the
players are basically the same. The market leadership for applications is
held by Microsoft with its Office Suite, which also runs on many Mac-OS
desktops. There are various OSS applications, which run on Linux or
other OSS operating systems, but also on Windows.

There are different possibilities of competition between the market
leader Microsoft with its Windows and Office bundle and open source
software. First of all, there is direct competition of bundles. For a long
time Linux in combination with open source programs (e.g., OpenOffice)
has been positioned as competitor. As these applications do, however, not
provide the same level of user-friendliness and familiarity as the
Microsoft family, strong competition is unlikely. The unequal positions
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are even strengthened by the fact that Microsoft products are sold pre-
installed with most Intel-based computers and many (private and SME)
users buy a bundle of hardware, operating system and applications.

This has changed with MacOS X which, although not purely open
source, 1s based (in parts) on an open source Unix. Together with the
available Microsoft Office suite, this product bundle of hardware, operat-
ing system and applications provides a stronger competition to the Wintel
bundle. Although not purely open source, the advantages of the open
source development model might make the Apple alternative more
powerful and might increase Apple’s chances to compete more strongly
with Microsoft. The outcome of this stronger competition has to be
awaited.

A further influence of open source can be in the field of desktop
applications. Several larger desktop application projects, e.g. Mozilla or
OpenOffice, have reached a stage, where it i3 expected that they can
become strong competitors to the respective Microsoft products Internet
Explorer and Office within one or two years.

B.2.1.4 Enterprise solutions
The major products in the enterprise solutions segment are ERP (enter-
prise resource planning) systems. But several other products belong to
this category as well, e. g., CRM (customer relationship management)
software, SCM (supply chain management) software, KM (knowledge
management) software, groupware, e-learning soft-ware, etc. Worldwide,
the main players are: IBM, Oracle, Computer Associates, SAP, HP,
Fujitsu-Siemens, Hitachi, Parametric Technology, Peoplesoft, and Baan.
Enterprise solutions almost always need customization. Hence, the
market is characterized by revenues that are based on product licenses on
one hand and service fees on the other hand. According to an internal
McKinsey study, 30 percent of the installation costs for an ERP system
account for the software product license, 70 per-cent account for profes-
sional services fees to implement the product. Some software companies
offer the service themselves, some through partnerships. Customization
and 1nstallation projects typically take several months to be completed.
As this market is somehow between the products and the services market,
we will include the market for enterprise solutions in the analysis of the
services market.

B.2.2 "The market for software-related services

B.2.2.1 Business dynamics in the market for software-related services
The business dynamics in the market for software-related services differ
in several ways from those for the software products market, mainly due
to its service character. The capital to be invested to start a service
company is low. Instead, knowledge is the major foundation and entry
barrier. Thus entry barriers are low, and incumbents constantly have to
be aware of new entrants.

A high pace of innovation in the software products market leads to a
similarly high pace in the services business. New technologies arise and
with them new companies, which are able to offer the service. Some
players in the services business are offering products as well.
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Software services are a classical people-selling business with constant
and significant marginal costs. In this sense, the services market is differ-
ent from the product market. The cost of a second project is quite the
same as the cost for the first project, even when a similar solution is
implemented. Human resources are the most important asset in the
services market. Contrary to the product business, the services market is
not ruled by the law of increasing returns. Therefore, the market faces
much higher fragmentation and one can find:

— Small companies,
— Regionally focused companies, and

— Very few truly global players in service firms (e.g., Accenture, IBM
Global Services, EDS, CSC, Cap Gemini Ernst & Young, KPMG,
Pricewaterhouse-Coopers, Deloitte & Touche, Cambridge Technol-
ogy Partners).

B.2.2.2 Market segments for software-related services
The services market consists of two basic market segments:

— IT consulting and systems integration, and

— IT services.

The firms in the I'T consulting and systems integration segment provide
mainly customized services (solutions), including customized software
products.

The IT services include support and maintenance, training and
application management (including outsourcing). The firms in this field
provide mainly these services, but they can sometimes also offer consult-
ing and systems integration. The I'T services seem to be stronger related
to a product business. Many of the larger firms in this field are service
units of hardware producers, sometimes even separate entities, such as
Siemens Business Services or IBM Global Services. Others are primarily
software producers where the focus on services becomes more important
and generates a higher portion of revenues than the software sales. There
1s no clear line between the two market segments, and many companies
are active in both segments. The two segments are represented in the
business structure of some firms in the service market. They usually have
a business unit for “corporate solutions” (which includes consulting,
implementation, and integration). The business is project-related —
normally a project is finished once a new solution is implemented and
the customer is trained to work with it.

Major firms active in these services markets are:
— The global service companies that usually offer services to large
(global) enter-prises.

— Worldwide: Accenture, IBM Global Services, EDS, CGSC, Science
Appli-cations, Cap Gemini Ernst & Young, Hewlett Packard, DEC,
BSO Ori-gin, Fujitsu-Siemens (Hoch et al., 1999, 27).

— Germany: GSC Ploenzke, CAP Gemini Ernst&Young, Accenture,
gedas, PricewaterhouseCoopers Unternehmensberatung, KPMG
Consulting, Plaut Gruppe, Atos Origin, IBM Deutschland, Siemens
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Business Services, T-Systems, Hewlett-Packard, Lufthansa Systems
Group, GE CompuNet Computer (Linendonk, 2000)

— Thousands of small service firms, either focused on specific solutions
and technology or on their home region. The latters’ main customers
are often SMEs.

With regard to the global services companies and their large integration
projects — such as enterprise solutions — OSS will not yet have a signifi-
cant influence. The OSS-related discussion is mainly focused on the
question whether the main firms in the market of enterprise solutions
will make their solutions portable on Linux. (SAP, IBM, Oracle, Software
AG, Sybase all have already done so with major ERP applications.) With
regard to small service companies, however, OSS has a significant influ-
ence. Firstly, there are service companies that focus exclusively on Linux
and other OSS. Secondly, there are distributors of OSS that offer serv-
ices and support for their products. Thirdly, there are specialized service
companies that shift to OSS or include Linux and other OSS into their
spectrum.

B.2.3 The market for embedded sofiware products and services

B.2.3.1 Business dynamics in the embedded software market

The market for embedded software products is a classical B2B market.
The software companies that supply embedded software are the suppliers
for the device producers.

We will limit the analysis to embedded products and, in this first step,
to the embedded operating systems in particular. The business dynamics
in the embedded software products market are similar to the dynamics in
the non-embedded market. The major business dynamics can be summa-
rized as follows:

— The indirect network effect is strong because of the interoperability
and portability of software and because of the skills of developers.
The less common any embedded system tool is, the fewer common
components can be used and the fewer people are able to handle the
embedded software. The network effect 1s especially strong for operat-
ing systems, which form a basis for many other software applications
and software development tools.

— The business is knowledge-driven and the capital investment is low,
which results in high innovation rates. However, the network effect
establishes a high entry barrier.

— The marginal costs are low and result in worldwide markets. With
non-OSS, the fixed costs for development are high and result in the
condition that many copies must sell in order to have a profitable
business.

In the long term, the market position is never stable because of
technology switches.

B.2.3.2 Analysis of the embedded software market
Traditionally, the largest share of the embedded operating systems and
kernel market is occupied by so-called “home-grown” operating systems.
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These are operating systems, which are privately developed and main-
tained. They used to account for between one half and two thirds of all
embedded systems’ operating systems (Evans Data Corporation, 2001).
According to a survey among 500 developers in 2001, home grown
systems are still the most widely used systems, followed by WindRiver’s
operating systems and DOS. Embedded Linux, as an open operating
system, is already number four. The home-grown systems face several
difficulties, which will become even stronger in the near future. Basically,
applications in the embedded market are getting much more compli-
cated, and networking is becoming more important, which makes devel-
oping and maintaining these private systems much more expensive.
Therefore, it is predicted that many of the home-grown operating
systems will switch to Linux in the near future. (Evans Data Corporation,
2001) Half of the home-grown systems operate real-time, half of them
are smaller, non real-time systems. A real-time operating systems needs to
guarantee that a given operation will be performed within a given time
window. Hence, the critical factor for real-time is determinacy.

Linux is supposed to have several advantages compared to the home-
grown systems (Cook, 2000):

— Itis standardized and open source. It has a modular structure and can
be trimmed down for several purposes. Hence, the features of Linux
are freely modifiable for various reasons.

— It has a low price.
— There are many skilled programmers available on the labour market.

— Compared to private operating systems, there are many drivers
available. (Compared to Windows, of course, not so many:.)

However, there are also several disadvantages:

— Linux is not designed to be a real-time system. Although there are
various projects to develop components to make Linux real-time for
various situations, the results are not comparable to operating systems
that have been designed for real-time performance.

— Compared to other proprietary embedded operating systems, there is
still a lack of drivers for Linux.

— Linux is relatively large by embedded standards. However, it can be
trimmed down and there is a trend for hardware products becoming
cheaper. And the kernels of its major competitors offering proprietary
software are also quite large.

— Embedded systems are often mission-critical for business processes.
Here, the perceived lack of professional 24h support is a disadvantage
for Linux.

Linux constitutes an alternative for home-grown systems when their
operations not necessarily have to be real-time and when their operations
are not mission-critical. A number of Linux embedded products is
expected, such as set-top boxes, cable TV, toys, car devices, manufactur-
ing devices, in the long-term also house-hold devices (IDC, 2000a). Here,
Linux has potential to gain market share. The major suppliers of embed-
ded Linux are seen to be Lineo, MontaVista and Red Hat. (VDC, 2001)
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Appendix C.
Business Models
Oh open source
software

This material is extracted from [FLOS 2002a, FLOS 2002b, FLOS 2002c].

C.1 Overview

The focus is on business models that are purely based on OSS. This
means they would not exist without the occurrence of the OSS phenom-
enon. Similar to the software market analysis product-related businesses
are differentiated from service-related ones.

C.1.1 The market for Linux distributors

Linux distributors cover two market segments: First, the mass market
with standardized packages offered to SMEs and private consumers and
second, the market for individual solutions, which are offered to medium
to large corporate customers. The mass market for operating systems
separates into the server and the desktop market. In the server market,
OSS is supposed to offer several advantages and to constitute a serious
alternative as server operating system. The major competitors are Win-
dows N'T and the various other Unix systems. In the desktop market, the
Linux market share is very small. Here, Linux has one major competitor:
Microsoft with its various Windows versions. The question for the com-
ing years is whether the Linux operating system will be successful on the
desktop or not.

The solutions market (service-related) is completely different from the
mass market (product-related). Most of the distributors consider the
solution business as increasing and profitable income stream. Some of
them cover the solutions market through partnerships with consulting
companies. On the other hand, companies like SuSE have build up their
own profit centre for corporate users.

C.1.1.1 Advantages and disadvantages of business model

In the mass market, Linux itself can be regarded as a commodity be-
cause its components can be freely downloaded or copied. The packag-
ing, which is done by every distributor and results in the different Linux
versions, constitutes the added value. However, the margins per unit sold
are not very high. The product business with Linux distributions is a
mass market and the active companies will have to increase their product
sales (and eventually their market share) to become profitable.
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Therefore, the distributors are forced to develop other means to
differentiate themselves from each other and from proprietary competi-
tors. So far, this differentiation has been mainly achieved by branding, a
critical success factor in the mass market. Linux distributors such as Red
Hat or SuSE put much effort into marketing (advertising, trade fairs,
even certification of their Linux trainings can be regarded as a brand
building effort).

The second success factor is gaining access to sales channels, which
are bookstores and VARs. Mandrakesoft, for example, exclusively coop-
erates with Macmillan bookstores in the US. In Germany, the company
is trying to intensify partnerships with small consulting companies and
Integrators to gain access to the SME segment.

As it 1s difficult to survive on the product business alone, the distribu-
tors build up a second business by shifting towards the solutions and
consulting market. This might be interpreted as a move towards a more
lucrative business as pure software retailing provides only low margins
because the marketing costs are high and, in the desktop market, the
number of potential buyers of Linux box products is still low compared
to the buyers of Microsoft box products. Due to their software knowledge
from packaging and optimizing the Linux parts, the distributors certainly
have the OSS as well as technical competence to build up consulting and
service business. But it is in question whether they already have the
know-how in consulting and business processes to become serious com-
petitors for existing service or consulting firms.

C.1.2 Niche and specialty OSS distributors

The niche or specialty distributors develop and distribute different OSS
but no operating systems. Their products include applications, develop-
ment and administrative tools. Normally, their software is developed to
run on Linux, but some products also run on Windows or other operat-
ing systems. Examples are Zope (formerly Digital Creations),
Sendmail.com, Covalent Technologies, Cygnus (acquired by Red Hat),
Precision Insight (acquired by VA Linux), MySQL, ActiveState, and
CollabNet. In this business model, companies live symbiotically off an
OSS project. OSS is collected, maintained and/or developed. The main
functions of those companies are to co-ordinate the scheduling and make
a commitment to delivery and support of a dedicated product. Normally,
they employ some of the core developers of the specific project and rely
heavily on their relations to the developer community.

The market share for some OSS products such as Samba or the
Apache web server is rather high. However, this does not say much about
the success of the companies that are trying to profit from this develop-
ment. The market access for the niche and specialty distributors is very
different from the access for the Linux distributors. Normally, they do not
directly target private consumers or SMEs with their products. The
major Linux distributors can easily incorporate specialty software com-
ponents into their out-of-the-box packages and, because of their stronger
brands, sell it to a broad customer base. Nevertheless, some specialty
distributors offer a limited number of packages that can be ordered on
their websites and are distributed through the same channels as the
Linux distributions (e.g. VARs and retail chains).
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Hence, the major customers of specialty distributors must be either
VARSs (Value Added Resellers) or OEMs (Original Equipment Manufac-
turers), which sell optimized hardware-software bundles or develop and
sell embedded products.

C.1.2.1 Advantages and disadvantages of business model

Because the companies in this category develop and distribute OSS,
which can normally just be downloaded and copied, it is hard to imagine
what kind of direct business model they could use. Indeed, simply selling
software does not propose a unique selling proposition because access to
OSS is largely unrestricted, at least in most license models. As a result,
there are a variety of income streams summarized in this model. Most of
the companies sell additional services for their products (consulting and
support).

Some of them, for example MySQL, generate income from license
fees for commercial licenses for the normally GPLed MySQL. Others,
for example Precision Insight, decide not to disclose the source code for
the newest version of their products, but only for previous versions.
Another way, used by Sendmail.com, is to develop proprietary commer-
cial software on top of the basic sendmail functionality. Most of these
ideas are critical because the companies leave the field of pure OSS
players and become a player in the traditional software business. They
have to be able to live in both worlds.

C.1.3 Retailers of OSS distributions and complementary products

The retailers are major sales channels for the distributors. They either
sell the distributors’ software products or they provide and sell additional
documentation and in-formation on OSS products or merchandise. The
retailers are not solely focused on OSS. The retailers and specialized
Linux shops target the mass market only. Their custom-ers are private or
corporate users, developers or I'T-administrators. For OSS, the market is
slowly shifting to users that are not “software freaks” or developers, but
instead use the software.

C.1.3.1 Advantages and disadvantages of business model

The advantage of established retailers is their access to customers via
their retail stores. Another advantage 1s the known brand of retail chains.
Web-based resellers and specialized Linux shops will find it difficult and
expensive to create brand awareness, especially when they compete
directly with the distributors and publishers.

Merchandising, in general, is not a business model itself” but only an
additional income stream whenever a strong brand has been established.
Therefore, income from merchandising is primarily interesting for the
Linux distributors.

There was a need for documentation as OSS became more popular
and was applied outside the OSS community. For commercially devel-
oped software, the documentation is normally done by the software
producer or in cooperation with a publisher. O’Reilly combined its OSS
knowledge with publishing knowledge and succeeded in establishing a
brand for OSS books. Because the company covers many OSS projects,
it is not dependent on a single software development.
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C.2 0SS-related Services

C.2.1 OSS development and community enablers
This category includes primarily two different sorts of actors. These are
first of all marketplaces like SourceXchange, Cosource.com, intraDAT
(vshop.org) and secondly conference and trade fair organisers like LogOn
Technology Transfer or Linux. The function of exchanges or market-
places is to match potential buyers (organizations or individuals looking
for “needed improvement”) and sellers (OSS developer community). The
software produced would be customized or build-to-order OSS. The
main argument for the potential of these exchanges is the assumption
that many software developers want to decide themselves what project to
work on (which is not possible as an employee). Additionally, the global
reach of the Internet could leverage the developer potential all around
the world and possibly even drive the prices down. The marketplaces for
software development offer the matching service and improve the devel-
opment process through provision of a project manager and productivity
tools. Multiple buyers with the same problem aggregate their funds via
the marketplace to get a software solution. As far as known, no company
in this business has become profitable so far. SourceXchange closed in
April 2001.

Conference organizers either are specialized in OSS and Linux or are
general conference organizers that generate part of their income through
their focus on OSS.

C.2.1.1 Advantages and disadvantages of business model

Pure marketplaces and exchange models have failed. Probably the value
added is not sufficient to carry a business model purely on the matching
function. Revenues can only be generated from the demand side as the
developers are probably not willing to pay for the service.

On the demand side the “buyers” of the software might not have trust
in the completion of the projects. It seems unlikely that a company
would trust a developer community with no or vague responsibilities and
certainly no guarantees for completion of projects. On the supply side,
the main competition of these business models is the OSS community
itself and all the projects that are managed by volunteers. The matching
function coul