I
QUEEN z

HD

9696 {TERNATIONAL
.C62

Z4

Investment. Research ana Consuiting Services
ONE FIRST CANADIAN PLACE
SUITE 5900. PO BOX 24

1991

TORONTO CANADA MS5X 1K2
(416) 366-0163 ¢ TELEX NO 06-218110

I N

e FAX (416) 367-3316

AN OVERVIEW AND COMPETITIVE ASSESSMENT

OF THE U.S. AND CANADIAN SOFTWARE PRODUCTS INDUSTRIES

INDUSTRY SCIENCE AND TECHNOLOGY CANADA

PREPARED FOR:

THE COOPERS & LYBRAND CONSULTING GROUP

BY:
ZAVIS P. ZEMAN

ZZ INTERNATIONAL

APRIL 1991

REVISED JUNE 1991




D




/

TABLE OF CONTENTS

EXECUTIVE SUMMARY

INTRODUCTION

SOFTWARE PRODUCTS (SP) SECTOR ... ... e

SOFTWARE PRODUCTS (SP)
Software Product Taxonomy
Software Product Quality
Portability and Standards
Protection
Fashions in Software Products
MARKETS AND THEIR DYNAMIC STRUCTURE. . . ... ......
Global Market for Software Products
World Trade in Software Products

SECTION TWO: OVERVIEW OF U.S. SOFTWARE PRODUCTS

PRESENT INDUSTRY STRUCTURE . ..................
Regional Distribution of U.S. SP Industry

SOFTWARE PRODUCTS INDUSTRY CHARACTERISTICS

DYNAMICS OF U.S. SOFTWARE PRODUCTS INDUSTRY

SECTION THREE: COMPETITIVE ASSESSMENT OF THE U.S.

INDUSTRY ... v iiiiiiiiiiiiininnes

....................................

------------------------------------------

SOFTWARE PRODUCTS INDUSTRY .............

ADVANCED FACTOR CONDITIONS
Knowledge Resources
Human Resources
Capital Resources

18

23

23

&8

40

40

Physical Resources
Infrastructure

WMUNICATIONS GAiADA

RS

vA 201998

BlBLlOTHEQUE
Ingustrie Q_a_pada




Page

DEMAND CONDITIONS .. .. e s e e e e i 57
- Domestic Demand Quality

Large Market Size

Number of independent Buyers

Early Home Demand

Growth of Home Demand

Early Saturation

internationalization of Demand
DOMESTIC RIVALRY & v oo e i e e s e e et i 68
U.S. RELATED AND SUPPORTING INDUSTRIES ................ 71
ROLE OF U.S. GOVERNMENT . ... . . it i it e it e ‘ 73

Key Policy Players

Government and the Factor Determinant

Government and the Demand Determinant

Government and the Structure Determinant

-Government and Related Industries Determinant
IN CONCLUSION: U.S. COMPETITIVEPOSITION . .............. 87

SECTION FOUR: OVERVIEW OF CANADIAN SOFTWARE
PRODUCTS INDUSTRY ........ e 89

CANADIAN MARKET ... it i et e e e e e 89

CANADIAN SP INDUSTRY: STRUCTURE

CANADIAN SP INDUSTRY: DYNAMICS
Restructuring

SECTION FIVE: COMPETITIVE ASSESSMENT OF THE :
CANADIAN SOFTWARE PRODUCTS INDUSTRY ...... 98

ADVANCED FACTOR CONDITIONS .. ... . . i o8
Knowledge Resources
Human Resources
Capital Resources
Physical Resources
infrastructure
DEMAND CONDITIONS . ... i i e e e e 113
Limited Domestic Market Size
Domestic Demand Quality



Page
RIVALRY ittt e e e s e e e 116
RELATED AND SUPPORTING INDUSTRIES .. ....... ... .. . .. 117
- THE ROLE OF CANADIAN GOVERNMENT ......... ... 118
Government and the Factor Determinant '
Government and the Demand Determinant
Government and the Structure Determinant
Government and the Related Industries Determinant
IN CONCLUSION: CANADIAN COMPETITIVE POSITION .......... 132
CAPPENDIX & ittt it it i it i et sttt et e st 135




EXECUTIVE SUMMARY

INTRODUCTION

The introductory section defines the Software Products (SP) sector and
discusses difficulties with establishing its boundaries and categories. A simple taxonomy
of software products is provided.

Further, this section briefly reviews some problems of software product
quality and discusses several issues of portability and standards. Important problems and

current issues in protection of and fashions in software products form separate
subsections. ’

In the latter part of this section, the global markets for software products are
reviewed. The world market for SP was in the range of US$60 billion in 1989. World
markets are dominated by the United States which accounts for over a half of the world
total. Of this world total, close to US$ 36 billion, or 680 percent of apparent consumption
is in North America, with the U.S. enjoying 57 and Canada 2.5 percent world market
shares. Overseas, 28.5 percent of the world market is accounted for by Western Europe,
5 percent by Japan and the remaining 7 percent by the rest of the world.

in the EC, which accounts for about 7/8 of Western European markets,
apparent consumption was in the order of US$ 17 billion in 1989. import penetration is
In the 55-80 percent range. Virtually all the imported products are from the U.S.

in Japan, where the demand for software products is still much lower than
in other parts of so called Triad (North America, Western Europe and Pacific Asia), the

apparent market is climbing to US$ 3 billion. About half of the market is penetrated by
imports, mostly of U.S. origin.

“U.S. companies are the largest exporters of software products. The bulk

of the US$ 10 billion plus exports goes to Western Europe, and a growing share to Pacific
Asia. .

OVERVIEW OF U.S. SOFTWARE PRODUCT INDUSTRY

The U.S. industry is the world's dominant supplier of software products. The
companies headquartered in the U.S. dominate over 97 percent of their own US$ 34.5
billion domestic market and export at ieast US$ 10 billion to Western Europe and to
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Pacific Asia. ‘As a result, the U.S. industry supplied dver US$ 44 billion of products, to
these three markets in 1989, over 70 percent of global demand. '

Some of the highlights of the overview are:

. Last year, there were approximately 13 thousand software products
companies in the U.S. They range in size from one person
companies to those with worldwide revenues of over US$ 1 billion.

. The industry employs 260 thousand persons, the largest companies
employ several thousands of people.

. While the industry slowed down to 10-12 percent growth in
1989/1990, it grew on the average by about 20-22 percent a year in
the 1980s. In 1988/1989, the most aggressive individual leading
companies grew at much faster rates, at 50-150 percent a year,
albeit not over the longer term.

. The most profitable companies achieved profits in the range of 15-20
percent of sales. The leading software companies exceeded US$200
thousand per person in revenues, and were at least twice as
productive as the average SP companies.

. The U.S. SP industry derived close to 30 percent of its income from
exports. The leading exporters derived over half of their income from
abroad.

. The U.S. SP companies typically spend 8-12 percent of their revenue

on R&D. In the leading firms R&D represents 20-25 percent of sales.

. The top SP companies are concentrated in 15 U.S. states, with
California and Massachusetts in the lead.

The U.S. SP industry is a typical fragmented industry. There are only two
companies with annual sales of US$ 1 billion, 30 companies with sales of over US$ 100
million a year, a further 130 with sales of over US$ 10 million, 850 with sales in US$ 2 -10

‘million and and 12,000 below US$ 2 million in annual sales. The industry is still

fragmented for a number of reasons. Most important are low barriers to entry and a high
variety of demand in the SP markets.

Mergers and acquisition in the U.S. SP industry have accelerated since
1980s. This pattern is expected to continue into at least the early 1990s.

EXECUTIVE SUMMARY ) B 1




COMPETITIVE ASSESSMENT OF THE U.S. SOFTWARE PRODUCTS INDUSTRY

The assessment of strengths and weaknesses of the U.S. Software Products
industry is based on an evaluation of the four critical determinants of U.S. national
competitive advantage, which shape the environment in which local firms compete. The
methodology for assessment through the prism of the "Diamond of National Advantage"
which is used here, is the one developed by Prof. Michael Porter of the Harvard Busmess
School. It is summarized in the Appendix.

The four determinants of national competitiveness are the factors
endowment, the demand conditions, domestic rivalry and situation in support industries.

First among the factor determinants are the unrivalled U.S. knowledge
resources, reviewed at some length. Further, the U.S. is endowed with the largest pool
of computer - educated human resources: more than 1.2 million people.

The U.S. risk-takers have accumulated large capital resources, despite a low
savings rate and the higher cost of capital in this country. The U.S. venture capital (VC)
industry is managing a pool of around US$ 31 billion, investing just above US$ 3 billion
in 1990. Wealthy individuals and VC funds were instrumental in the development of the
U.S. SP industry.

More recently, a number of large companies such as IBM have set up
divisions or subsidiaries that invest in promising SP ventures.

The size of the U.S. economy with 250 million consumers, is the most
prominent among U.S. physical resources. The U.S. offers a very agreeable lifestyle to
SP talent. Finally, the U.S. offers SP firms an unrivalled continent-sized, transportation
and communications infrastructure.

In the demand determinant, the U.S. comparative advantage is based not

~only on 250 milion consumers, but also on a number of unique, sophisticated,

independent buyers. Most prominent among them are the U.S. Department of Defense,
(purchases over US$10 billion of software), I1BM, other U.S. computer hardware
manufacturers, large corporate users (such as GM), as well as large distributors,

The U.S. SP industry built its leading competitive position by a strong and
early home demand, by unparalled growth rates, and by early penetration of European
and Asian markets. ‘

The U.S. SP industry's competitiveness is sustained by intensive domestic
rivalry and by close cooperation with related industries, such as U.S. computer hardware
vendors.

EXECUTIVE SUMMARY




The U.S. government significally influenced the country's factors
endowment: capital, humanresources and knowledge. The DOD and other government
procurement played a crucial role in stimulating the demand. This U.S. government
complemented by export support initiatives. The government also influenced the structure
of the industry by its anti-trust policies and by encouragement of U.S. consortia. The
efforts to strengthen related industries, such as Sematech, are noted.

Table 3.8 (P.87) succinctly compares the U.S. position with its G-5
competitors. " In all but three of the 20 dimensions, the U.S. SP industry rates first. It is
not in danger of losing its world leading position in the next five years.

OVERVIEW OF CANADIAN SOFTWARE PRODUCT INDUSTRY

Canada is the third most intensively computerized country of the world, after
the United States and the U.K.

in rough numbers, the size of Canadian market was ciose to C$ 1.5 billion
in 1988. A good one third - C$ 460 million was supplied by hardware manufacturers,
mostly from the U.S. IBM, Unisys and DEC are the leading software vendors. Of the total
independent software product market of C$ 1 billion, only about a half was supplied by
Canadian software producers. The other half was imported in one way or the other,
mostly from the U.S.

The 1988 revenues of the Canadian SP industry reached C$ 640 million.
Canadian independents supplied over a half a billion dollars - C$ 524 miliion - of software
products to Canadian clients and exported C$ 306 million of software products in that
year, to a total of C$ 830 million. The C$ 306 million of software exports includes,
however, software produced by the Canadian-based IBM Research Laboratory.

Canadian software product revenues in 1990 totalled slightly less than C$
1.1 billion. This figure represents 13 percent growth over the 1989.

The industry employs over 17 thousand people. There are close to three
thousand SP firms, according to ISTC. There is one first-tier company, Cognos Inc.
There is also a group of about 30 second-tier companies and a group of about 100 other
companies with sales over C$ 2 million annually. The top 31 companies account for two

-thirds of industry revenue.

Growth of 13 percent is foreseen for the next five years. The same forecast
also examines growth in a variety of industry segments.
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Canada's SP industry is also fragmented, for reasons similar to those in the
U.S.A.. Merger and acquisition activity has followed such activities elsewhere in this
global business. A special feature in Canada is the takeovers of smaller Canadian firms
by the U.S. competitors. The SP industry will likely continue restructuring in the 1990s.

COMPETITIVE ASSESSMENT OF THE CANADIAN SOFTWARE PRODUCT INDUSTRY

, This assessment of the Canadian Software Product industry is based on four
critical determinants of Canadian national competitive advantage. Again, the methodology
of Porter's Diamond (for more on the Diamond, see the Appendix) is used.

In the factor determinant section, the Canadian position is analyzed in the
following categories - knowledge resources, human resources, capital resources, physical
resources and infrastructure.

Canadian universities, colleges, government research laboratories, private
research facilities and statistical establishment are profiled. A comment on the availability
of literature, as well as information resources concerning SP technology, markets and
industry, concludes this subsection. :

Canada has an important pool of 120-130 thousand well-trained software
professionals. ‘The employment picture in this area is not yet very clear.

Capital resources are a degree of magnitude smaller than in the U.S.. In
1988 the capital pool was C$ 3.3 billion, with disbursements of C$ 343 million in that year.

Individual investors play a crucial role in financing start-up companies.
About seventy private venture capital companies are active in Canada, but nearly all are
absent from early stage financing. For such private capital, the SP industry has to go to
the U.S.. Public funds play an important role in the venture funding and represent one
sixth of a total. Half of the investments in software companies come from public funds.

Proximity to the U.S. is one of the strongest competitive advantages of the
Canadian SP industry. Canada is also competitive in business infrastructure with other
OECD countries. '

In the demand determinant, Canada suffers from a small domestic market.
While the sophistication and discrimination of buyers is quite good, Canada does not
have the immense clients, found in the U.S. Exporting to the U.S. market is imperative
for survival of Canadian SP firms.

EXECUTIVE SUMMARY ’ E v



As far as rivalry determinant is concerned, a strong domestic rivalry has not
developed in Canada. In Canada, rivalry is international, with competitors from the U.S.
and from offshore. In the related industries determinant, the weakness in support
industries (microelectronics, computer hardware) handicaps the SP industry.

The Canadian government has played a noticeable role in influencing all four
determinants of national competitiveness.

The Table 5.1 (P.133) compares the Canadian competitive position with non-
US G-5 competitors. In most, if not all of 20 dimensions, the Canadian SP industry is or
could be highly competitive with its trade rivals from offshore.
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INTRODUCTION
SOFTWARE PRODUCTS (SP) SECTOR

The focus of this paper, and in fact of the whole study "Benchmarking the
Canadian and U.S. Software Products Industries" is the software products (SP) sector.
Industry, Science and Technology Canada includes in-the sector "companies whose

primary business is the development and marketing of their own software products, .....".

There are few other sectors in the economy, where the difficulty to map the

boundaries of a particular sector are as prominent as in the case of SP.

The problem with computer programs is that they come in so many shapes
and forms and that they are supplied in such a variety of combinations. They are
available as. software, that is in reprogrammable form, or as firmware, embedded in the
chips, to be read only. Firmware clearly does not form part of the sector. FQrthermore,
impqrtant types of software are beyond tﬁé sector boundaries. Software which is

developed and used by individuals or within the same organization is not included,




because it is not sold in the marketplace. Much software is sold as custom software,
tailor-made for a particular requirement of a particular user. Such an offering, if provided
by value-added resellers, may however be based on another company's software
bi'oduct. The boundary between software products and customized software is becoming
blurred, as the suppliers of SP are striving to customize and tailor their products and the
suppliers of customized software increasingly rely on standard methods and reusable

elements and blocks of software. In addition, software may be bundled, supplied with

'hardware, as part of a turn-key or customized system, offered by a variety of system

integrators, value-added resellers, consultants or processing service companies.

Much software is produced by hardware manufacturers. Companies such
as |IBM, NEC, Unisys and DEC have been major developers of software. These are

excluded from this study, as the primary focus of these companies is computer hardware.

A Software Product (SP), is understood to be a software program, sold or

licensed in multiple, identical copies, not to be substantially modified by the user.

A Software Product Corﬁpany (SPC) is a company, whose main business
is producing and marketing its own SPs. Many'such companies are also involved in
providing various types of related computer services (such as consulting, third party
maintenance or training), with proportion of the activities/services varying over time. The

SP sector as defined here will include only the bona fide Software Product Companies.




A caveat is a must; It is clear that with so many overlaps, possible
dupliéations, biurring of boundaries, as well as different interpretations of the inclusion or
exclusion in individual categories, it is very difficult to obtain an absolutely clear picture
of this very dynamic sector. Any intercompany and international comparisons must be
made only with a greatest caution. The lack of statistics on the ind‘ustry and differences
in defining and categorizing software products, does not diminish the great:importance

of this sector.




SOFTWARE PRODUCTS (SP)

Software Product Taxonomy

There are tens of thousands of products developed by the software
products industry, which can be categorized in several ways. In a simplest scheme,

software products can be classified according to their computer platform and according

to their function.

The software products have been traditionally classiﬁed as wyitten sither for
large mainframes, for minicomputers or for microcomputers. By the beginning of the
decade, however, there are in fact at least ten identifiable classes of computing machines,
ranging from supercomputers to notebook computers;. The trend towards rewriting

software, developed for one model or one class of computers, for use on an another has

been noticeable for some time.

Functionally, products belong to one of the two classes: systems software

or application software.

Systems software helps the computer to manage their tasks. The systems

programs that control basic functions of the machine, such as program and data read-in

‘or managing of machine resources (e.vg. memory, input/output), are called operating



éystems (OS). The other type of system software are the tools, that perform generic
functions close to the system that help in constructing new programs and maihtaining |
existing ones. Some examples here are languages, (e.g. C, Cobol, Pascal, Basic, ADA),
compilers and interpreters, utilities, graphics and database management systems. A new
class of sophisticated system development tools is Computer Aided Software Engineering
(CASE). Some analysts treat tools as a separate category, because it has become as

large and as important as the systems software category.

The other type of software products are applications, programs that instruct
the computer how to perform tasks for users. This category has also a number of tools
programs that perform generic functions in proximity ItQ the end user. We speak of
horizontal applications, if the applications, such as text prdcessing, graphics, accounting,
planning and scheduling or engineering/scientific, can be used in a wide cross-section
of industries. Vertical software is’ used by a narrower segments of users, such as
programs for circuit design, income tax calcuiations, psychological testing, restaurant
menu preparation, mortgage loans administration or toxic material identification.
Educational software, with, for example Computer Assisted Instruction /Co'mputer‘Assisted
Training of grade-five mathematics or reasoning by analogy, and recreational software are

often treated as separate categories.



Catalogues of applications software products have to be updated several
times a year, so rapid have been releases of new products that today number in the
thousands, if nbt tens of thousands. Some of the market segments, for instance word
processing, are seen as overcrowded. Elsewhere the potential is barely scratched. To
ilustrate, to date most software products have provided tools for customers to use. With

emergence of multimedia products, the products start providing not only tools, but also

content.



Software Product Quality

A costly aspect of software product development is finding and fixing

different categories of errors.

The quality of software is most important in SPs, because products have to

 be substantially better than programs developed in-house or by custom software

developers.

The quality control concepts and techniques indeed do improve quality of
software. Testing should be a part of each phase of the. software product life cycle to
determine not only correctness but also efficiency, usability and portability of the

developed product.

It is increasingly understood that an overall test plan is critical to the entire
software product development. Such a plan must be carefully designed, developed and

implemented as thoroughly as possible.

A number of manual and automated techniques of program validation have
been and will continue to be developed. For most applications, two types of testing are
distinguished. Testing the internal operations of programs has been called “white box"

testing. It tests how the system works. Testing external functions is referred to as "black



box" testing. ‘It tests what the system is doing.

Because exhaustive testing is next to impossible, various testing tactics,
such as the "extreme case", the "error seeding" or the "mutation”, have been found to be

quite effective.

Program testing strategies may divide the whole into testable parts in a top-
down approach or build the whole from tested parts in bottom-up approach. Both

approaches have their advantages and disadvantages.

The traceability matrix is used as key documentation for tests planning,
execution, acceptance and maintenance. Structured walkthroughs are used to track test

results. Error categorization and statistics are used as estimate problem severity and

predict the extent of failure.

Years ago, W. Edwards Deming formulated prihciples for Total Quality'

Management (TQM). These principles, using statistical quality control techniques, are

increasingly being applied to the software engineering of software products.

The state of testing in North America is far from ideal. The importance of

testing is béing increasingly recognized, as the Japanese software quality challenge

becomes more real.



Portability and Standards

The users of software products are interested in as open an environment |
as possible. Independent software product vendors have been driven to provide portable

software. The techniques for writing portable software have been gradually perfected.

Hardware suppliers traditionally have not promoted easy moves from one
computing environment to another. With profound changes in the industry, ‘marked by
dramatically increased competition, they are starting to embrace open system concepts.
To illustrate, in September 1990, NCR became the first large U.S. computer manufacturer
to announce that its whole family of computers will run on sfandard systems software -

MS/DOS and OS/2 at the PC level, Unix for higher levels.

The existence of standards greatly influences the possibility to develop freely
portable software. There has been a significant progress towards developing standards,

but the standards in software are yet to be finalized.

Standards come in two types - open and closed. In open standards, at

least three types may be distinguished:

o} De jure, formally agreed upon standards involving International and

National Standards Organizations, such as ISO or CSA. They are




the only standards with the force of law behind them.

Example: Open Systems Interconnection (OS8I) of ISO.

De factp or so-called industry standards. These standards are
established by practice, usually by some dominant user or supplier
establishing a "good idea".

Example: SQL (Structured Query Language) for interface with
RDBMS or WINDOWS for graphical user interface (GUI).

Often, the ste;ndards organizations will document an industry practice
as a standard. Hence, formal standards may develop from é
particular industry standard, after it has stood the test of time, or at

least after it has been in use for a sufficiently long time.

Standards established by fiat. Influential, powerful users can
establish a standard merely by announcing their view of the way the

field shouid be.

Example: ADA language established by Department of Defence.

The closed, proprietary standards work only on one vendor's equipment.

These are quite numerous, with a variable coverage, some widely adopted, most very

limited.

Example: SAA of IBM.
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Software standards have been slower to evolve than say standards for
peripherals interfaces. The main agreements have been on programming languages,

such as those for Fortran, Cobol, and more recently for Basic, Pascal, Ada and C.

The agreement on operating systems has been slower in cdming. The
users have pressured for a single standard operating system-one that wiII'work on any
type of computer, allowing to mix-and-match hardware and software from different
suppliers. improper standardization has its own drawbacks. The risk of a standard made
too soon, is a fossil, that needs updating. The risk of a standard, conceived too narrowly,
leads to impossibility to communicate between incompatible systems. Ignoring

international standards could become an obstacle to growth internationally.

The Unix operating system is making significant inroads into the
marketplace. Although not yet dominant, it is already embraced by a significant
percentage of uses.The strongest force helping its penetration are its features that enable
distributed processing, such as a strong multiuser and multitasking capabilit&, a relatively

easy portability from platform to platform and an easy replicability in different sizes of

solution systems.

The advance of Unix into marketplace still has to overcome several
obstacles. Residual resistance by vendors to giving up the traditional preference for

locking in their client base into their proprietary products is one. The existence of dozens
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of versions of Unix is another one. The perception that Unix is too complex may be yet

another one. The adoption of Unix will most likely come only gradually.

The intensity of the feud between Unix International (Ul) and the Open
Systems Foundation (OSF) over the Unix operating system, boi'ling for several years, is
the best example of the complexity of processes involved in arriving at key industry
standards. No wonder that standards are objects of strategic alliances of major industry

players, as their particular form could determine who will control multibillion dollar sales.

‘Standards must be seen as one of the most important driving forces of future competition

in the marketplace.
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Protection

The world of software is plagued by wide-spread unauthorized use and by

piracy. The problems with property rights stems from several characteristics of software:

o] software is intangible, difficult to see, and thus not considered by
many a real property,

o] software can be virtually instantaneously and easily reproduced, and
that virtually without any limits;

o software products are often seen as overpriced, offering in many.
céses more features than what an average user needs;

o] the useful life of many programs is short;

especially as a' program exists simultaneously in a variety of forms

(flow chart, source code, object code, firmware).

Moves to protect software in law as an intellectual property, provide three
methods of protecting investment in its development: patents, copyright and trade
secrets. Though similar in éome ways, copyrights and patents are fundamentally different
forms of legal protection. Copyright prétects works that owe their origin to the expressive
efforts of a creative individual. As long as a work is original in the sense that it was

created independently, it can be copyrighted even if a closely similar work is already in

-13.-
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existence. A COpyright owner has rights only againét those who use his work without his

permission. Software has traditionally been protected under copyright laws.

Both the criteria for obtaining a patent and the protection it offers are much
greater than those applicable under copyright law. Patents protect the discoveries of
inventors. A valid patent generally requires the invention of somefhing that is both "hovel",
in the sense of never having existed before, and “unobvious", in the sense of being
beyond the ordinary skill of an expert in the field. For as long as it lasts, the owners of
a valid patent has a monopoly right to prevent anyone from using their invention,

including other persons who have made the same discovery independently.

In software, patents do not cover specific computer programs; instead, they
cover particular techniques that can be used to build programs, or particular features that
programs can offer. Once a technique or feature is patented, it may not be used in a

program without the permission of the patent holder - even if it is implemented in a

different way.

Both copyrights and patents are frequently confused with trademarks, which
are words or other symbols that have come to identify the source or sponsorship of
merchandise or services Legal protection of trademarks is based not upon creative
authorship, as in the case of copyrights, or upon inventive discovery, as in the case of

patents, but upon the investment of time, money, and skill in selecting a mark and
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inducing the public to identify it with a particular source of goods or services. Each of

these three ways has its own prerequisites and protects certain aspects of software in

different ways.

Unfortunately, the origins of patents, copyright and trade secrets predate
the development of the computer. Computer software is a new and unusual subject
matter for all three types of protection and it is not surprising that to date the courts have
not arrived at a clear, widely-acceptable framework for analysis of software protection
disputes. Each of the accepted methods of prdtecting software fails to address
adequately at least one of the above problems. Outside of these methods, no other
protection in law is availabl_e. Unfortunately, the act of creation does not, of itself, give an
individual any intrinsic right to control the reproduction, disféemination, transmission or use
of computer software. As a result, the legal protection afforded to software is not at all
satisfactory and is surrounded by uncertainty and what is worse, varies from country to

country.

Propelled by very substantial losses caused by piracy, the software
Industries have pushed their national governments to strengthen national protection of
intellectual property. The magnitude of losses is indeed staggering. The U.S. SP firms

alone lose annually at least US$2-3 billion, according to the U.S. government estimates.
Throughout the 1980s, most of the OECD governments took a series of
steps to strengthen and modernize their intellectual property systems. To iliustrate, the

Government of Canada substantially amended the Patent Act and strengthened the
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Copyright Act, which provides explicit intellectual property protection to compufer

software.

Such national responses, alone are not adequate. Economic and political
problems created by cross-border international piracy have emerged as the critical issus. -

Global solutions are needed. The OECD countries, lead by the United States, placed

“issues of trade-related aspects of intellectual property (TRIPs) on the agenda of the latest,

Uruguay Round of negotiations under General Agreement on Tariffs and Trade (GATT).
Against the strong objections of developing countries, they hoped to set minirﬁum
international standards for protection of patents, copyrights, trademarks and trade secrets
and to agree on a code for enforcing the intellectual property rights. Despite fundamental

differences in the two positions, a slow progress was made in the GATT talks.

The Uruguay Round of talks was, however, stalled over the inability of the
U.S. and the European Community to reach agreement on another major issue (cuts in
farm subsidies). If the current efforts to revive stalled talks suéceed, by the end of 1991

the Uruguay Round of negotiations may be completed.

Thus, the search for good ways to protect software, whether by legal
means, or otherwise, goes on. Until some adequate_ simple scheme is in place, a
combination of administrative, legal, technical and commercial measures must be taken

by each SP company to protect this form of intellectual property.
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Fashions in Software Products

Comparisons have been made between software products and record
industries. Both share the problem of intellectual property. The analogy is valid at least

in one other aspect: presence of fashions and fads.

| As in records, certain products become very quickly hits. In the games PC
category, there are products, such as Karate Champ, that sold over 500,000 copies. In
the business PC category, the products such as the Visicalc, Lotus 1-2-3, WordPerfect,
Word or Excel, became the bestsellers of the time. Many consider Windows 3.0 the
single most important software announcement of 1990... More than two million copies
have been sold worldwide since. Understandably, éach such pfoduct has legions of

imitators. Usually, only one or two become most popular and are able to "shake off" -

competition.

Examples of the present fashions in classes of products are “virtual reality",
"multimedia software", which combines sound, images (near-photo quality) and animation,
with conventional text and graphics, "CASE", tools for improving software development |

productivity or “networking software" for operation of PC-based networks.

It is difficult to forecast transiency or permanency of these phenomena.

Each of the fashions leaves a permanent residual. Take Al, for.example. It came
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oversold and now it is suddenly "demodee". However, expert systems are being
incorporated into many diagnostic and financial analysis packages. Many emerging

peripheral products, such as scanners or hand-writing tablets or speech inputs, are based

on previous pattern recognition work.
MARKETS AND THEIR DYNAMIC STRUCTURE

Global Market For Software Products

Total software product market for 1989 is estimated to be in the range of
US$60 billion, depending on whose data sources are used and how the dis-aggregation
from custom software, integration, turnkey and services are performed. The figure is
therefore useful for orientation purposes'only. The world market is dominated by the
United States which accounts for over a half of the world total. ‘Of the world total, close
to 60 percent of apparent consumption is in North America, with the U.S. having 57 and
Canada 2.5 percent world market shares. Overseas, the 28.5 percent of the world market

is accounted by Western Europe, 5 percent by Japan and the remaining 7 percent by the

rest of the world.
Using the U.S. software product market figures (INPUT 1991) as a base, it

is estimated that approximately two fifths of world software products market is in systems

software, with three fifths in the application software product category.
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Within the system software segment, 38 percent was in systems controls,

23 percent in operation management and 38 percent in tools for applications

- development. Within applications software, close to a one seventh is sold as a part of

turnkey systems.

In 1989, the market was expanding at 12 percent a year for applications
software and 13 percent for system software. For the next five years, growth is expected
by INPUT to continue, at 14 percent rates, in both categories. If this were indeed a case,

by 1895 the world market would double to US$120 billion.

In 1888, software products for mainframes accounted for 37.5 percent, for
minicomputers 32.5 percent and for workstation/PCs 30 pércent. Mainframe products
account for close to half of systems soﬁware and less than one fhird of applicationé
software. Minicomputer products account for about one third in both categories. The

workstation/PC products account for one sixth of systems software, but 40 percent of

applications.

If the present trends of growth continue, with 20 percent plus growth rates
a year in workstation/PC categories and 10 percent or less in the larger systems, the

1995 structure of the market will significantly change.
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By 1995, the market shares of the slower growing segments of software
products for mainframes and minicomputer will shrink from present 37.5 and 32.5 percent
to some 30 and 27 percent respectively. On the other hand, the market share for
workstations/PCs will increase from the present 30 percent to 43 percent. In applications,
these lower-end software products could account for more than a half of all applications
markets. The fastest growing category is expected to be in operations management tools

for worksfations/PCs, where rates of growth might exceed 30 percent a year.
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‘World Trade In Software Products

For software products, demand exceeds domestic supplies in Western

Europe and in Japan. They are net importers, the U.S. is a net exporter.

in the EC, which accounts for about 7/8 of Western European markets, the
apparent market was in the order of US$17 billion in 1989. Import penetration is in the

55-60 percent range. Virtually all the imported products are from the U.S.

In Japan, where the demand for software products is still much lower than
in other parts of so called Triad (North America, Western Europe and Pacific Asia), the’
apparent market is climbing to US$3 billion. About half of the market is penetrated by

imports, mostly of U.S. origin, but with some U.K., German, and French products as well.

U.S. companies are the largest exporters of software products. Microsoft
derives 60 percent of its revenues form abroad. About a half of Lotus's sales and over
one third of Borland are from outside the U.S. The bulk of the US$10 billion plus exports

goes to Western Europe and a growing share to Pacific Asia.
The magnet of the United States, as the largest market of the world, has

attracted US$700-800 million of EC exports, pre-dominantly from Germany, France and

the U.K. The Japanese exports, other than the embedded software and videogames,
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have been minimal to date.

Both the Europeans, and more recently the Japanese, have started to
advance to the U.S. by acquiring parts of or taking over established U.S. software product
companies. The increased worldwide investments into software product industry are

creating fear in the U.S. that such trends will accelerate, and that the U.S. will see its

_software product industry challenged, with its ieadership eroded.
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SECTION TWO

OVERVIEW OF U.S. SOFTWARE PRODUCT INDUSTRY

The U.S. industry is the world's dominant supplier of software products. The
companies headquartered in the U.S. dominate over 97 percent of their own US $34.5
billion domestic market and export at least US $10 billion to Western Europe and to

Pacific Asia. In 1989, the U.S. industry thus supplied over US $44 billion of products, over

70 percent of global demand.

PRESENT INDUSTRY STRUCTURE

Last year, there were approximately 13 thousand software products
companies in the U.S. They range in size from one person cohpanies to those with
worldwide revenues of over US$1 billion. At the top, there are two companies with 1990
sales of well over US $ one billion: Computer Associates International (CA), with US $1.3
billion 1990 revenues and Microsoft Corporation with US $1.28 billion. In 1989, CA
became the ﬂrét company to exceed the US $1B revenue barrier, but by 1991 it seems
that it will be overtaken by Microsoft, which claims that its sales in 1991 will increase, to
over US $1.5 billion. In 1990, there were furthermore ox)er thirty companies with sales of

over US $100 million in the U.S. industry ranks. The top independents are listed in Table
2.1.
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Table 2.1 The Top U.S. Independent Software Vendors (1990)

(Source: Software Magazine)

At the low end, the smallest companies are born and die virtually daily, the

precise census is therefore difficult to keep up to date.
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Software Products
l‘ Revenues (US$ Millions)
N 1890

' Rank Vendor Worldwlde U.S. Only
1 Computer Associates International $1,310.0 $720.9

i 2 Microsoft Corporation $1,276.0 $575.8
I 3 Lotus Development Corporation $ 684.0 $358.4
4 Oracle Corporation $ 6777 $311.7

5 Dun & Bradstreet Corp. Software Services $ 539.0 $360.0

I 6 WordPerfect Corporation $ 407.2 $325.8
7 Novell $ 398.0 $238.8

. 8 SAP AG $ 286.0 $ 16.0
l 9 Software AG of N. America $ 260.6 $ 54.7
10 SAS Institute, Inc. $ 240.2 $126.8

11 Ask-Computer Systems, Inc. $ 239.7 ‘ $189.6

i 12 Autodesk Inc. $ 2378 $126.3
' 13 Ashton-Tate Corporation $ 227.8 $784
14 Pansophic Systems, inc. $ 2153 $124.7

15 Cincom Systems, Inc. $ 2077 $78.9

i 16 Bortand international inc. $ 1837 $118.5
17 Legent Corporation $ 175.7 $106.0

, 18 information Buiiders, inc. $ 167.3 $105.4
i 19 Software Publishing Corporation $ 1535 $115.6
20 Candle Corporation $ 1514 $75.6

21 McDonnell Douglas Systems integration Co. $ 1320 $ 88.0

22 BMC Software Inc. $ 125.0 $ 765

l 23 _Informix Software, inc. $ 1213 $66.7
24 American Management Systems, inc. $ 1209 $105.6

25 Aldus Corporation $ 120.1 " $ 625

' 26 The Santa Cruz Operation, Inc. $ 111.8 $61.5
27 Goal Systems $ 110.0 $70.4

28 Systems Center, inc. $ 105.0 $ 54.0

' 29 Compuware Corporation $ 105.0 $ 63.0
» 30 Cognos Inc. $ 103.5 $41.2
31 Comshare, inc. $ 103.0 $ 50.0

: 32 Symantec Corporation $ 1019 $83.6
l 33 ‘Boole & Babbage, Inc. $ 100.2 $ 59.1




The industry employs 260 thousand persons. The largest companies
employ thousands of employees. Computer Associates International leads here, with

approximately seven thousand. Microsoft Corporation had by the end of 1990 close to

6,800 employees. The smallest companies are companies with one or several

employees.

While the industry slowed down, to 10-12 percent growth in 1989/1990, the
industry grew in the average by about 20-22 percent a year in the 19805. In 1988/1989,
the most aggressive individual leading companies, grew at much faster rates, still at 50-
150 percent a year. Table 2.2 provides a list of top ten companies with fastest revenue

growth in 88/89. The list includes both acquisition and non-acquisition growth.

Table 22 Top Ten With Greatest Revenue
Growth (1988 - 1989)

Rank Company %
1 Cadre Technologies Inc. 160
2 Knowledgeware 147
3 D&B Corp. 125
4 Attachmate 100
5 Microfocus inc. - 65
6 Informix 60
7 WordPerfect Corporation 57
8 Autodesk 52
9 BMC Software Inc. 51
10 Santa Cruz 49

(Source: Software Magazine)
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Only a few companies could sustain such growth over even a medium-term

period. Five companies with fastest growth over a medium term (1983-1988), are listed

in Table 2.3.
Table 2.3 Fastest Growing Companies, 1983-1988
Five-Year Growth
(CAAGR)

Sales Profits

Rank Company (%) (%)
1 Oracle Systems 123.7 130.6
2 Ashton-Tate 76.2 . 113.7
3 Computer Associates 64.9 79.4
4 Microsoft 63.8 80.4
5 Lotus Development 64.6 33.8

(Source: Electronic Business)

It is interesting to note that by 88/89, none of these five companies

continued their growth with rates exceeding 50 percent a year.

The largest companies were also among most profitable. Table 2.4 lists top
five profit makers of U.S. for 1988. By 1990, at least two of the previous profit leaders -

Ashton Tate and Oracle Systems - suffered losses. -
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Table 2.4 Most Profitable Software Companies (1988)

Profit as
a%
Rank Company of Sales
1 Microsoft 21.0
2 Ashton-Tate ' 15.6
3 Oracle Systems 15.2
4 Computer Associates 14.4
5 Lotus Development 12.6

(Source: - Electronic Business)

The leading software companies are at least twice as productive per
employee than average companies. The 1988 their revenues per employee were in the

order of US$200 thousand plus per person. Table 2.5 lists the top ten in that category

in 1988.
Table 2.5 Top Ten Companies In
Revenue Per Employee 1989
Rank ~ Company Thousand of Dollars
1 System Software Assoc. $250
2 Software Eng. AM. $250
3 Software Pub. $240
4 Attachmate $217
5 BMC $214
6 ASK Computer $202
7 Microsoft $201
8 Computer Assoc. $200
9 Lotus $198
10 Ashton-Tate $186

(Source: Software Magazine)
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The U.S. Industry as a whole derived close to 29 percent of their income
from abroad in 1989. The tendency to export is much stronger among the leading
companies. For the top 50 corﬁpanies, the revenue f_rom sales outside of the U.S.A. was
35 percent, with five leading exporting companies substantially above this mark. For

these, half or more of their income comes from exports. Table 2.6 ranks the leading five

exporters.
Table 2.6  Top Five Software Product Exporters In 1989
'Rank Exporter Exports %
1 Cincom Systems Inc. 66
2 Microsoft 56
3 . Autodesk 55
4 Comshare : 50
5. .. Informix 49

‘. In the 1980s, software companies typically spent 8-12 percent of their
revenues on R&D activities. By 1989, R&D outlays shrunk in comparison with previous
years. The leading software companies still speni 20-25 percent of their revenue on R&D.
This amounted to tens of thousand and in several cases over a hundred million dollars
a year. The Table 2.7 lists the top ten R&D spenders in absolute terms, and as a

percentage of their revenue (in 1889).
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Table 2.7  Top Ten Leading R&D Spenders, 1989

Rank In Miilions of Dollars Rank In Percent of Revenue
1 Computer Associates $170 1 SAS Institute 45%
2 . Microsoft $110 2 Ashton-Tate 26%
3 Lotus $110 3 BMC 25%
4 SAS Institute $93 4 Softlab 24%
5 Ashton-Tate $ 69 5 Legent 23%
6 Software AG $ 59 6 Compuserve 20%
7 Compuserve $40 7 Software AG 20%
8 McDonnell Douglas $ 35 8 Lotus 19%
9 Legent $ 33 9 Ingres 19%
10 Novell $ 31 10 Boole 18%

In 1990, a year of recession, R&D outlays dropped somewhat. To illustrate,
Ashton-Tate dropped from 26 to 25.9 percent, Lotus from 19 to 17 percent. However,
Microsoft's R&D climbed from.12 percent in 1988 to over 15 percent by 1990. With

increased revenues, the R&D budgets have increased in absolute terms to substantial

amounts.

Regional Distribution of the U.S. SP Industry

(Source: Software Magazine)

The top fifty U.S. independents are headquartered in the following fifteen U.S.

states:

California
Massachussetts

16
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Virginia
Washington
Ohio
Texas
-lllinois
Michigan
Georgia
Utah
North Carolina
Maryland
New Jersey
Oregon

_L_l._x_xl\)l\)l\)l\)(‘)(o(‘).h‘

This geographical distribution corresponds well to the geographical
distributién of the leading high technology clusters around the country. In California, the
clusters are known as Silicon Valley and Orange County. In Massachussetts, it is Route
128. The Virginia and Maryland companies are in the Washington, D.C. watershed. The
Metropolitan New York and New Jersey cluster serves as a magnet for companies
located in these two states. The Seattle cluster influences the companies in the state of
Washington. In Texas, it is Dal'l‘as/Forth Worth and Houston, in Ohio, Columbus cluster.
In fact, these 15 locations map perfectly into the top thirty technological clusters of the
U.S.A. Each of the "software" states offers a pool of talent, attracted by the presence of
high technology firms, from which to recruit, as well as presence of research universities
or government laboratories, the source of talent and knowhow. It is no coincidence, that
venture capital is often present as well, as for instance in California, Massachusetts or in
New York/New Jersey. Government procurement is the attraction of Washington, D.C.

The aerospace industry is the economic engine in the state of Washington.
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Each of these fifteen states has in place a program (some have more than
one) dedicated to high technology-based economic development. Each of these states
has at least three university-based centers. A number of these states offer matching

grant programs to companies that will work with universities to develop new products or

technologies. Many states offer helpful advanced education programs. All the states

offer job training to new or expanding companies.. With the exception of California, all
there states offer technical assistance to the companies. Last but not least, each
"software" state offers some form of state loans or state grants or both, sometimes in
rhultiple form. Table 2.8 provides an overview of the top fifteen SP states. Interestingly,
there are also fifteen U.S. states, ranging from Alabama to Wyoming, that have none of

the above features, programs and incentives in place. Not a single important SP

. company has located there.
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Table 2.8

Leading U.S. Software Product States
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