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EXECUTIVE SUMMARY

This staff study assesses the global competitiveness of the U.S. computer software and service
industries through an examination of five distinct market segments: applications software, systems
software, systems integration services, outsourcing services, and custom programming services. The
study examines several external factors that impact these industries, such as government policies and
education trends, as well as certain internal or company-specific factors, such as cost management
strategies and product development techniques. The analysis focuses principally on the computer
software and service industries in the United States, Europe, and Japan, which together are responsible
for over 95 percent of global production. Competitiveness in each industry segment is assessed by
comparing the global market share positions of major firms.

Industry Conditions

The global market for computer software and services reached approximately $277 billion in
1994. The United States is both the predominant supplier and the primary consumer of these goods and
services. Europe and Asia account for a combined 46 percent of the global market, but only an
estimated 20 percent of total production. The market for software and services is expected to continue
strong growth as consumers strive to upgrade current software and enhance competitiveness through
effective use of technology. Growth appears particularly strong for interoperable software products
designed for networks of downsized hardware platforms, such as personal computers and
workstations. Significant expansion opportunities also exist for computer service providers that offer
customized solutions and streamlined operations for corporate and government clients.

® The global computer software market is expected to expand at an average annual
rate of nearly 12 percent over the next 4 years, reaching approximately $140 billion
in 1998. Applications software, which accounted for 52 percent of the 1994
software market, is the primary driver of market growth. Systems software, which
accounted for the remaining 48 percent of the 1994 market, is projected to expand
more slowly.

e Growthinthe global computer services market is projected to be slightly lower than
in the software market, primarily due to slowing demand for custom programming
services. Data suggest that the services market will expand at an average annual rate
of nearly 11 percent over the next 4 years, reaching an estimated $280 billion by
1998. In 1994, systems integration services accounted for 30 percent of the market,
outsourcing services 33 percent, and custom programming services 37 percent.

Competitive Position of U.S. Firms

Spurred by early leadership in the computer hardware industry and strong research and
development opportunities generated by government contracts, U.S. firms have dominated the
software and service industries since their inception. Early recognition of the need to “unbundle” sales
of hardware, software, and services launched a successful independent software industry in the United
States inthe late 1970s. Overtime, U.S. firms have maintained leadership positions in each of the five
market segments discussed in this report, despite relatively low barriers to entry for potential



competitors. Although many non-U.S. firms have emerged, most remain focused on domestic or
regional markets and have not posed significant global threats to U.S. firms.

With respect to applications software developers, this report finds that:

e U.S. firms are highly competitive in the global market for applications software,
particularly in business productivity programs such as word processing,
spreadsheets, presentation graphics, and database systems. Early adoption of
computer hardware standards in the United States and a large, sophisticated
domestic market encouraged the development of a dynamic independent software
industry. Although several non-U.S. firms have emerged as global competitors,
including German-based SAP AG and Japanese-based Fujitsu, few have been able
to match the early success of U.S. developers. Primary factors affecting the market
position of firms competing in this segment include price, product quality, and
time-to-market.

® Leading applications software vendors include traditional hardware companies,
such as International Business Machines Corp. (IBM) and Digital Equipment Corp.
(DEC), as well as rapidly growing independent software vendors such as Microsoft
Corp., Computer Associates Inc., Novell Inc., and Lotus Development Corp. Firms
that do well in the industry have devised effective strategies to reduce costs,
improve product development methods, and establish powerful alliances.

With respect to systems software developers, this report finds that:

e U.S.vendors also are highly competitive in the global market for systems software.
Although several European firms, such as Cap Gemini Sogeti, Finsiel, and
Siemens-Nixdorf, have demonstrated some success in this market segment, many
of their programs are designed for lower growth platforms such as mainframes.
Further, a number of Japanese firms have developed software programs for
large-scale hardware platforms, but most are designed to operate on proprietary
systems that are not widely used in the global market. As firms vie for market share,
key competitive factors include interoperability and ease-of-use for software
products.

e Key firms in the systems software industry include IBM, Microsoft, Computer
Associates, Novell, and Oracle. In response to increasing demands for
interoperable and intuitive programs, vendors are establishing alliances that
promote product compatibility and are improving responsiveness to customer
demands by developing easy-to-use graphical user interfaces.

With respect to systems integration service providers, this report finds that:

e U.S. firms have established a strong reputation in the global market for systems
integration services. Although several non-U.S. firms are gaining momentum in
their home markets, only a few (e.g., Cap Gemini, Siemens-Nixdorf, and SHL
Systemhouse) have emerged as global competitors. In some cases, foreign service
providers are important partners for U.S. firms operating overseas, providing
insight with respect to specific needs of the home market. Key factors affecting the
market position of firms competing in this segment include vertical market
expertise (e.g., specializing in integration needs for specific industries, such as
financial services or manufacturing) and price. Vertical market expertise is
particularly important as an increasing number of clients choose to enhance their
competitiveness through effectively integrated information technology systems.

® Principal firms in the systems integration market include IBM'’s Integrated Systems
Solutions Corporation (ISSC), Electronic Data Systems (EDS), Andersen



Consulting, and DEC. To meet growing demands for industry specific integration
and competitive prices, systems integration firms are focusing on strong employee
skill bases, alliances, and internal cost management skills.

With respect to outsourcing service providers, this report finds that:

Of the five market segments, U.S. vendors are most competitive in the global
market for outsourcing services. Market entry costs for outsourcing firms are
considerably higher than in other market segments (based on investments required
for sophisticated hardware and data processing facilities), but that alone does not
explain the early dominance and continued strength of U.S. firms. This report finds
that the key factors affecting firm competitiveness are contract price and the range
of service offerings.

Key firms include EDS, Computer Sciences Corp. (CSC), IBM/ISSC, and
Automatic Data Processing (ADP). Successful firms appear to have developed
unique pricing strategies, and many have expanded service offerings for clients who
request one-stop shopping for all computer-related services.

With respect to custom programming service providers, this report finds that:

Firms offering custom programming services face the most competition in the
global market. Although revenue levels suggest that U.S. firms still dominate the
industry, several non-U.S. firms, including the Indian-based Tata Consultancy
Services, have increased their visibility and reputation in the global market. The
primary factor affecting firms’ ability to compete in this market segment is price.

Currently, the industry is led by revenue giants IBM/ISSC, EDS, Andersen
Consulting, and CSC. Given the labor-intensity of most custom programming
projects, the easiest way for firms to reduce price is to minimize labor costs. Many
non-U.S. firms have been very effective in reducing labor costs while maintaining
quality output, thus improving their position in the market. Expanded electronic
communications among countries also has improved opportunities for small,
non-U.S. companies to compete in the global market. However, the strength of U.S.
custom programming firms lies in their ability to manage complex projects and
high-end programming.

External Policies Affecting the Industry

The most significant policies affecting the software and service industries are those related to the
protection of intellectual property rights (IPR), telecommunications regulations, government research
programs, export controls, government policies affecting capital formation for small businesses, and
international education trends.

Government efforts to promote IPR protection are extremely important to software
developers. The U.S. software industry estimates annual losses of approximately
$12.8 billion due to inadequate protection of software. The industry supports such
multilateral accords as the new World Trade Organization (WTO) Agreement on
Trade-Related Aspects of Intellectual Property Rights (TRIPs), which requires
WTO members to adopt adequate copyright laws for software programs. In
addition, bilateral efforts authorized by the “Special 301" provision of the 1988
Omnibus Trade and Competitiveness Act also are encouraged and supported by
software developers. The Special 301 provision authorizes the Office of the U.S.
Trade Representative to impose trade sanctions against countries that deny
adequate and effective protection of intellectual property rights to U.S. persons.
Industry representatives hope that efforts such as these will further reduce
international piracy rates.



e Certain telecommunications regulations reportedly impose undue burdens on
computer outsourcing firms. Competition appears to be most dynamic in countries
with few regulations. Outsourcing firms are encouraging countries across the globe
to liberalize leased line access rules for data transmission and to liberalize voice
telephony, which is becoming an increasingly important component of outsourcing
services.

® Government research programs designed to support the development of the
software industry have generated mixed results. Early defense research programs
were highly focused and, in some cases, resulted in important commercial
applications. Other programs designed to incorporate both government and private
sector participation have generated fewer positive results. It appears that
government programs in the future will be most effective when setting broad
objectives and reducing regulatory barriers. For example, plans underway in the
United States, Europe, and Japan to develop national communications
infrastructures likely will benefit the industry by establishing new distribution
options for software and encouraging interoperable network standards.

e Government controls on the export of software with encryption capabilities remain
an important issue for the industry. While government officials note that such
controls facilitate overseas surveillance capabilities, industry representatives
estimate that billions of dollars are lost in revenue every year from such restrictions.

e Government policy affecting capital formation for small businesses is a key factor
influencing the competitiveness of start-up firms in these industries. Because small
firms traditionally have served as important innovators in the software industry,
capital formation to support small businesses is key. The U.S. market historically
has generated greater levels of venture capital funding than other countries, and
current initiatives under consideration in Congress may further encourage capital
formation options in this creative segment of the industry.

® The complexity of the technology surrounding the computer software and service
industries and the shortage of qualified personnel suggest that education
opportunities may impact the competitiveness of software and service firms.
Although many U.S. students reportedly fall below international averages in certain
skills that are fundamental to programming and software development (e.g.,
mathematics and science), widespread use of computers and software in U.S.
secondary schools likely will encourage the development of critical skills. Further,
the abundance of U.S. schools offering degrees in computer science appears to
confer a certain advantage to U.S. students, though the number of degrees received
by foreign students at U.S. institutions is increasing more rapidly than those
received by U.S. students.

Outlook

Prospects for the future of the software and service industries are both exciting and uncertain. As
technologies supporting the telecommunications, cable, and computer industries converge, new
products and specialized services are appearing on the market. As a result, new international players
may emerge in tomorrow’s industry. This study finds that three immediate trends likely willimpact the
future course of the software and service industries: consolidation of the information technology
industry, an increased focus on the home/education market, and increased specialization among
service providers.

® The convergence of computers, entertainment, and communications toward an
interactive multimedia industry is forcing a consolidation within the information
technology industry. Alliances among information content providers and software



developers have already been established and will continue as long as demand for
multimedia options appears strong. U.S. firms are well-placed to benefit from the
convergence of these industries, given their current control of network standards
and operating systems.

The prospering home and school markets will drive much of the software supply
trends over the next few years. CD-ROM software titles, on-line banking, and the
appearance of specialty databases will encourage home and school use of new types
of software. While U.S. firms have the potential to dominate many of these
emerging markets, competition from foreign firms may intensify. The success of
Japanese game makers such as Nintendo and Sega suggests that the home
entertainment market will be characterized by fierce competition.

The computer services industry will become increasingly specialized over time.
Already many service providers are developing in-house specialties to address the
needs of different vertical markets. In the future, however, more computer service
firms will enter into joint ventures with clients to develop industry-specific
services. Spin-off firms growing out of joint ventures are likely to emerge as
competitive providers of specialized information technology services in such
industries as financial services and health services.






CHAPTER 1
Introduction

Purpose Of Study systems integration services, outsourcing services,

and custom programming services (see Scope of
The purpose of this study is to assess the nature ofStudy). Within each segment, the study identifies
competition in the global computer software and and analyzes both firm-specific factors and factors
service industrie$. These industries rank among the external to firms that influence competitiveness.
fastest growing high-technology sectors in the United Firm-specific factors include company skills such as
States, with annual revenue and employment growthcost management techniques, marketing efforts, and
rates consistently surpassing growth rates for the U.S.product development strategies. External factors
economy as a whole (see figure 1-1). As both aijnclude government policies and national education

consumer and a vendor of advanced technologicalgystems. Global market share is examined to assess

processes, the software and service industriesihe competitive positions of firms within each of the
influence productivity and process innovation at all e industry segments.

levels of the global economy. Increasingly, these

industries contribute to the creation of competitive

advantages in other sectors of the economy, enablingCompetitiVeneSS Defined

end-user firms to offer goods and services more B ) _ )
efficiently and at lower costs to consumers. In many  Competitiveness has been defined in a variety of
respects, therefore, the computer software and serviceV@ys, but one common element runs through most

industries are the quintessential high-technology def!nition;: Competitiveness is the ability of a nation,
industries. national industry, or firm to produce goods and

. . ] services that customers choose over competing
This study attempts to provide policy makers and ajternative$ Some definitions add the caveat that a
other interested parties with a thorough and fim must also be able to operate on a profitable
methodical assessment of the factors influencing thepasis3 Several indicators are commonly used to
ability of U.S. firms to compete in global markets for assess competitiveness. Indicators such as global
computer software and computer-related services.market share, profitability, trade balances, and
Context for this assessment is provided throughout theshipments may reflect the degree of success that firms
study on several levels, with special attention given to have found in world markefs. Relatively high wage
an examination of prevailing industry trends, firm

strategies, government policies, and recent President’s Commission on Industrial _
technological developments. CompetitivenessGlobal Competition—The New Reality

vol. 1 (Washington, DC, Jan. 1985), p. 6; and
Competitiveness Policy CouncBuilding A Competitive
America: First Annual Report to the President and
Approach Congress(Washington, DC, Mar. 1992), p. 1.
3 Theodore W. SchlieAnalysis of Studies of the

This study analyzes the computer software and International Competitiveness of Specific Sectors of U.S.
service industries by examining five distinct industry Industry draft prepared for Competitiveness Policy
segments: applications software, systems software,Council (Bethlehem, PA, Jan. 26, 1993), p. 8.
4 Trade data are not considered in this study due to
1 The U.S. International Trade Commission (USITC) the inefficiencies that exist in measuring software imports

previously has examined global competitiveness in the and exports. The reported value of traded goods
following U.S. advanced-technology industries: represents only the estimated value of the media upon
electromedical equipment (1994), computers (1993), which the recordings are made (e.g., a disk). The value
cellular communications (1993), large civil aircraft (1993), of the recording content (e.g., a software program) is not
communications technology and equipment (1991), considered in calculating the product’s customs value. As

pharmaceuticals (1991), and semiconductor manufacturing a result, the value of imported and exported software is
and testing equipment (1991). Reports on these industries understated and does not provide an effective measure of
are available from the USITC. competitiveness.



Figure 1-1
Recent growth of selected U.S. industries 1, 1988-92
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1Relative revenue growth is the difference between the average annual revenue growth rates of a selected industry during 1988-92
and the average annual growth rate of U.S. gross domestic product. Relative employment growth is the difference between the average
annual employment growth rate of a selected industry and the average annual growth of U.S. private sector employment.

Source: USITC staff and U.S. Department of Commerce, 1994 U.S. Industrial Outlook (Washington, DC: GPO, 1994).

and employment levels may also reflect this success.for market share than for other potential indicators,
Other indicators, such as productivity and the rate of in part due to international differences in firm
product innovation, are factors thought likely to structure and accounting procedutefRecognizing

enhance competitivene3s.

. . - ) 6 Similar conclusions are reached in Franklin M.
While no single indicator captures everything that risher, Joen E. Greenwood, and John J. McGowan,

is implied in the term “competitiveness,” this report Folded, Spindled, and Mutilated: An Economic Analysis
focuses primarily on the global market share of firms, of U.S. vs. IBMCambridge: MIT Press, 1983). A

because market share gives a direct indication of thenumber of studies that address the issue of
relative success of firms in attracting customers. competitiveness suggest or use market share as a measure

Further, comparable data are more readily availableof firm performance. For instance, see U.S. Department
of Commerce,The Competitive Status of the U.S.

5 For more information on the role of productivity Electronics SectofWashington, DC: Government Printing
measures in determining competitiveness see, Lester C.  Office (GPO), Apr. 1990); and Gary L. Guenther,
Thurow, Head to Head: The Coming Economic Battle “Industrial Competitiveness: Definitions, Measures, and
Among Japan, Europe, and Ameri@&/illiam Morrow and Key Determinants” (Washington, DC: Congressional
Company, Inc.: New York, 1992), pp. 163-168; and Paul Research Service, Feb. 1986). Moreover, certain industry
Krugman, “The Myth of Asia’s Miracle,Foreign Affairs representatives have supported the use of market share as

(Nov./Dec. 1994), pp. 67-68. an indicator of competitiveness.



that there are certain limitations to the use of this This study reviews the performance of computer
indicator/ market share remains the most suitable software and service suppliers in each of the five
indicator of firms’ performance in the global distinct market segments: applications software,
computer software and service markets. systems software, systems integration services,
outsourcing services, and custom programming
services. Figure 1-3 lists the largest firms in each
market segment. These markets are considered
Data Sources separately because each industry segment includes
Information for this ana|ysis has been collected products with distinctive characteristics and because
from a wide variety of sources. Commission staff firm strategies, technology trends, and customer needs
conducted interviews in the United States and Europecombine to affect the competitiveness of firms
with principal computer software and service differently.
suppliers, research consortia, industry analysts, and

government official$. Information also was gathered Applications  software products are packaged
from an extensive review of literature on the programs used to support home, business, or other
industry? institutional functions. These products may be used

on a variety of hardware platforms, including
mainframes, minicomputers, workstations, and
personal computers (PC) The applications software

SCOpe Of StUdy segment encompasses everything from widely used

The computer industry as a whole consists of business productivity.programs (e.g., word processing,
three principal components: the computer hardware SPréadsheets, graphics) to more complex programs
industry, the computer software industry, and the such as company accounting ar_1d human resources
computer service industry (figure 1. As stated ~ Packages that often are written to run on
previously, the focus of this study is the computer high-powered mainframes and minicomputers.
software and computer service industries. Trends and )
developments within the computer hardware industry ~ Systems software products form the bridge
receive treatment only insofar as they affect Petween —computer hardware and applications
service market&! Systems software commonly includes PC and network
operating systems, system ~management tools,

7 There are acknowledged weaknesses in using marketprogramming languages, and database management
share as an indicator of competitiveness. First, firms may software. System management tools and programming

seek to maximize their profits rather than market share. languages allow users to build custom applications to
Second, assessing competitiveness in terms of market . . .
share, calculated on the basis of sales revenue rather than meet their particular computing needs.

units, may understate the market success of firms that . . . .
reduce prices more aggressively than competitors. Third, Systems integration (SI) services involve the
market entry by new firms may reduce the market share ~consolidation of heterogenous hardware and software
of established firms without reflecting any decline in the  products into seamless computer networks, generally
factors that make those firms competitive. designed to meet specific end-user requirements.
8 See appendix A for the list of firms, associations, Systems integration providers are responsible for all
and government agencies interviewed by Commission staff |evels of a project, including system design, hardware
during the course of this investigation. and software recommendations, system installation,
9 See appendix B for a bibliography of sources used  software customization, and end-user training. The
in the study. growing number of diverse products available on the

10 m . vers
nd tA brief d|scut55|ondofﬂ;[h_e ?‘{Olu“lo't‘_ of thh_ese_ market has created significant demand for these types
Inaustry components, an elr interrelationsnips, Is of “solution” services.

presented in chapter 2. The computer service industry
considered here includes services used to operate
computer hardware. It does not include any on-line

12 See appendix C for definitions of terms related to

electronic information services. the software and service industries.

11 For a fuller treatment of the computer hardware 13 These tools often are used in combination with
industry see USITCGlobal Competitiveness of U.S. large-scale database management programs to help end
Advanced-Technology Industries: Computers users develop customized views of information drawn
(investigation No. 332-339), USITC publication 2705, from diverse computers or multiple databases within a

Dec. 1993. single computer.









Outsourcing encompasses external processing Organization Of StUdy

services and external systems management services.

Processing services, such as data entry and disaster Chapter 2 lays the groundwork for the analytical
recovery, often are outsourced to take advantage of acomponent of the study by providing a brief history of
remote processing center’s capacity and/or technology.the software and service industries and examining
Outsourcing firms and clients often access remote prevailing industry trends. This chapter also provides
sites by transmitting data over telephone lines. a baseline analysis of the global industry, offering
Outsourcing services also include external systemsperspective on its size and growth, as well as the
management (also called facilities management), relative competitive position of U.S. firms.

whereby a client transfers responsibility for some or Chapter 3 examines the nature and impact of

all of its information technology division from oy iarnal factors, namely government policies and

in-house control to a third-party vendor. The vendor gqycation systems, that affect computer software and
assumes responsibility for operating, managing, andsenice firms in principal supplier countries. Key

maintaining a client's information systems. Systems goyernment policies include  intellectual property

management can be carried out at _elther the client Offights (IPR) protection, telecommunications regula-

vendor location. Overall, outsourcing services have jiong research programs, export controls, and policies
gained popularity as firms focus on their core affecting small businesses.

competencies and relinquish high-cost business

activities in which they have insufficient expertise. Chapter 4 analyzes the competitive performance

of the U.S. computer software and service industries.
Custom programming services involve the The assessment provides a framework of the most

compilation of code to create or customize software Important factors influencing firms’ competitive
programs. These projects range widely in size. For Position, then it |dent|f|§s c_rmcal firm stratgggs that
example, a custom programming assignment maylead to market share gains in each of the five industry
entail the development of an entirely new application, S€9mMents.

or it may involve customization of an existing Finally, chapter 5 presents the study’s principal
packaged software product. Data used for customfindings concerning the present competitive position
programming in this study include revenues from of U.S. firms. The chapter also includes an industry
training and consulting projects. However, revenue outlook section that offers insight into the future
from custom programming services makes up the bulk competitive position of U.S. firms in the global
of this service segment. software and service industries.



CHAPTER 2
The Computer Software and
Service Industries

i figure 2-1)1° Companies such as International
|ntrOdUCt|0n Business Machines Corp. (IBM), Burroughs, Univac,
This chapter is designed to provide an overview and Honeywell manufactured computer hardware
of the evolution of the computer software and service based on proprietary design specifications and
industries, including an examination of regional offered software and services to support only their
market size and projected growth trends. In addition, own proprietary machines. Software applications,
it assesses the current competitive position of U.S.often delayed in development by laborious
firms, based on global market position. Finally, the programming techniques, were almost always written
chapter reviews prevailing trends in the software and on a customized basis for |arge corporate and
S.erVice indl.JStries and the effects these trends have Orgoverhment Computer users. Eariy programming and
firm strategies. systems integration (Sl) services were provided
exclusively by the major hardware vendors and small
staffs of information technology specialists at the
|ndustry EVOlUtion customer’s computing site. By all measures, the
early computer industry was highly concentrated, and
Over the past two decades, the structure of thethe so-called “bundling” of software and services
global software and service industries has beenwith computer hardware was common.
fundamentally altered. Above all, the evolution of the
industries reflects the combined impact of two sets of By the mid-1960s, however, some significant
historical forces. First, there have been rapid changes in technology and company strategy signalled
technological changes culminating in the growth of the emergence of new competitive forces in the global
personal computer (PC)-based networks as thesoftware and service industry. IBM's introduction of
predominant Computing p|atf0rm for customers its System 360ine of mainframe computers in 1964
around the world. Second, there has been anrepresented the first effort by a hardware manufacturer
intensification of supplier competition brought about to create a family of computers based on a common
by heightened demand for new products and Servicesset of technical standards. By eStab”Shing a common
designed to help decentralized networks of desktoparchitecture capable of running the same software on
computers work together effective|y. several different types of machines, IBM helped lower
) , software development costs and boosted the number
During the first 25 years of the modern computer ¢ sofware applications available to mainframe users
era, from the introduction of the first commercially \oigwide. The significance of software’s role in the
viable syst_ems in the early 1950s until the appearanc€omputing environment was further accented by
of early microprocessor-based personal computers in
the late 1970s, the software and service ind%try 15 Much of the early growth of the computer industry
was dominated by a small number of integrated took place in the United States due to high levels of
computer hardware manufacturers (see demand from the Department of Defense. For a detailed
history of the industry’s early years and the role of the
14 Originally, computer hardware, software, and U.S. Government in supporting computer-related research,
services comprised a single industry since they were see Kenneth FlamnTargeting the Computer: Government
“bundled” together for sale as a unit. Today they generally Support and International Competitigiivashington, DC:
are considered to be three distinct industries. Brookings Institution, 1987).




Figure 2-1

Key dates in the evolution of the computer software and service industries

1950s

First commercially successful computers are sold, principally to government and large corporate
customers. Software and services are bundled with the hardware for sale as a customized unit.
Software typically constitutes a small part of the total system'’s value. Large hardware
manufacturers are essentially the sole providers of software and services.

1964

IBM introduces its groundbreaking System 360 line of computers, emphasizing compatibility and
interoperability of software applications across different IBM computers. Interoperability leads
directly to steep declines in the cost of software development.

1960s

Federal Government agencies launch the systems integration industry in the United States by
hiring outside firms to coordinate, design, and install large-scale data systems. Federal contracts
dominate the systems integration market through the early 1980s.

1965-69

A new generation of less expensive minicomputers, designed by companies such as Digital Equip-
ment Corp., expands the installed base of computers and creates new opportunities for user inter-
action with computer systems. Customer demand for software running on this new computer plat-

form grows rapidly. Software begins to represent a much larger part of a computer system'’s value.

1969

IBM begins pricing software separately from hardware. By “unbundling” sales of computer systems,
IBM stimulates growth of an independent software industry.

1969

A team of U.S. programmers working at Bell Laboratories in New Jersey releases the first version
of Unix, a new brand of operating system software designed to make communications among
networks of heterogenous computers easier.

1971

Intel Corp., a small California-based chip maker, unveils its first microprocessor. This new type of
integrated circuit creates opportunities for computer companies to manufacture smaller and
much less expensive machines.

1977

Apple Computer introduces the first commercially successful personal computer (PC), the
microprocessor-based Apple Il. The Apple II's operating system software is bundled with the
machine.

1980s

With new levels of technology and products available on the market, private sector companies turn
to systems integrators to streamline heterogenous computing systems. Companies also rely on
systems integrators to enhance corporate competitiveness by customizing networks according to
industry-specific needs. The private sector becomes the largest and fastest growing market for
systems integration services, surpassing the historically larger Federal market.

1981

IBM selects Microsoft as the supplier of the operating system software for IBM’s personal
computer. The selection of Microsoft lays the foundation for further growth of independent
software vendors. The IBM design, with Microsoft's Disk Operating System (DOS) at its
core, becomes a standard for personal computers developed throughout the 1980s.

1982-84

Hundreds of independent software developers, including Lotus Development and WordPerfect,
grow rapidly in response to explosive demand for new types of software applications running on
the PC platform.




Figure 2-1— Continued
Key dates in the evolution of the computer software and service industries

1984 Apple introduces the Macintosh operating system for its line of personal computers. The system
incorporates a graphical user interface (GUI), making user interaction with the computer more
intuitive. Developers of Macintosh-based software quickly flood the market with new products.

1989 Outsourcing emerges as a key service business in the United States when Eastman Kodak
becomes the first large company to turn over its internal information systems management
completely to an outside contractor (IBM). As corporate downsizing gains popularity in the
United States, the market for firms offering outsourcing services expands rapidly.

1990 Microsoft launches Windows 3.1, a graphical user interface running on personal computers that
quickly becomes a standard around which thousands of PC-based software applications are
developed. By late 1994, over 65 million copies of Windows are installed on personal computers
around the world.

1993 Microsoft builds upon the success of Windows with the release of a network-based operating
system, Windows NT. This product release reflects the rapidly growing demand for distributed
computing platforms, particularly client/server-based systems.

Source: USITC staff.

IBM’s decision in 1969 to “unbundle” its hardware late 1970s, helped usher in a period of transition in
sales, pricing software as a separate and distinctwhich mounting demand for new software products
productl® Toward the end of the decade, the and services led to the emergence of thousands of
emergence of the minicomputer as a scaled-downnew companie$’/ The industry’s transformation was
and less expensive alternative to the mainframe accelerated when IBM launched its own personal
expanded significantly the installed base of computer in 1981. IBM’s choice of Microsoft Corp.
computers and software in corporations, governmentas the developer of the new PC’s operating system
agencies, and educational institutions. Centralized represented an enormous step toward the creation of
data processing remained common as a computingan entirely new software industry led by independent
paradigm in this period, and custom software developers of increasingly popular PC-based
development and systems integration services wereprogramsté

still largely in the hands of the hardware The rapidly growing popularity of personal
manufacturers. computers running MicrosoftBisk Operating System
(DOS) and, subsequently, Apple’s graphically based
It was not until the mid-1970s that industry Macintoshoperating system marked the appearance of
fragmentation began. The catalyst for this 3 radically new computing philosophy built around
transformation was the growing power of the the non-technical individual user’'s ability to interact
microprocessor—a single silicon chip capable of iy computers in a more intuitive fashion.

controlling powerful but much less expensive types of Independent software vendors such as
computers. The introduction of new

microprocessor-based personal computers, built by 17 Small start-up companies have remained a dynamic
start-up companies such as Apple Computer in theforce in the industry ever since this period. While
revenues continue to be highly concentrated among the

16 Organization for Economic Co-operation and top 5 to 10 large firms in the industry, the research and
Development (OECD)Software: An Emerging Industry innovations developed by smaller competitors have made
(Paris: OECD, 1985), p. 180. Several companies filed significant contributions to the progress of both software
complaints against IBM for its single pricing policy of and services.
hardware and software, alleging that this practice violated 18 Up to this point, most software had been developed

the Sherman Act. (See 302 F. Supp. 796 (1969)). Aware by U.S. hardware companies and research institutions. As
of these complaints, IBM began to price its hardware and a result, the United States had the largest supply of skilled
software separately in 1969. IBM official, telephone programmers with which to launch an independent
interview by USITC staff, Mar. 6, 1995. software industry.



Microsoft Corp. and Lotus Development Corp. grew Europe and Asidl The largest hardware
quickly in response to the explosive demand for new manufacturers—including IBM, Digital Equipment
PC-based computer applications. Although the large Corporation (DEC), and Unisys in the United States;
hardware manufacturers also increased softwarelCL and Siemens-Nixdorf in Europe; and Fuijitsu in
sales, their close ties to mainframe and Japan—have moved aggressively to expand their
minicomputer platforms made them less responsive software and service offerings in an attempt to
to customer demands for PC-based applications. capture the higher profit margins associated with
. these business@3. These firms, however, are still
By the late 1980s, the popularity of personal constrained by their commitment to large-scale
computers led to the creation of electronic ne_:tworks computing  platiorms—namely, mainframes and
linking powerful desktop PCs and workstatidfis. minicomputers. For thousands of independent
These d:ac_entre}’hzed computing environments CoNNeCtyqgyare vendors and service providers, on the other
several u Cl'entjc,’ (usually PCs or yvorkstatlons) to a hand, prospects for sustained growth in revenues and
central “server” (usually a workstation). The server is : : : ;
responsible for storing data and distributing proflts femain bright - as  worldwide .demand for
increasingly complex and fully interoperable

applications to the client machines. These work-based ; " ¢ ‘
“client/server” systems have decreased the number Ofrs]t?(;/:lw(;r ioei:see computers continues 1o grow at a

tasks traditionally handled by mainframes and have

increased computing power and access for individual Size and GrOWth Of the

users at the desktop. Client/server networks also

increase the need for applications and system software Global Software and

products capable of optimizing the power of ;
decentralized computing resources. The SerVICe Markets
encouragement of interoperability—smooth commu- Over the course of the past 5 years, the global

nications between diverse software and hardware market for computer software and services has grown

elements in a network—quickly became a principal by nearly 70 percent, reaching an estimated $277
Objective of many software firms worldwide. billion in 199423 The United States h|St0r|Ca”y has
been responsible for the majority of global market

During the late 1980s and early 1990s, the demand. In computer software, the United States

increasing complexity of computer networks created a accounts for an estimated 56 percent of the overall
need for new types of computer services. Service market, followed by Europe with approximately 30

providers such as Electronic Data Systems, Inc. (EDS)

and Andersen Consulting grew rapidly in response to industries occurred more gradually in Europe and Asia

increasing technological com_plexny and customers_’ than in the United States. In Europe, independent
desires to reduce the cost of in-house data processingoftware vendors were slow to emerge, causing a delay in
and system design. While many of these companieswidespread use of packaged applications. In Japan,

had emerged long before as providers of systemsmeanwhile, lack of a common set of technical standards

importance in the commercial sector grew throughout Orts hindered the growth of an independent software

. industry. As recently as 1992, the Japanese Ministry of
the 1980s and early 1990s as the computing pOWer|nernational Trade and Industry (MITI) issued a directive

and savings associated with network-based systemsalling for Japanese companies to unbundle their software
became apparer?. from computer sales in an effort to encourage the
emergence of an independent software industry. MITI,
By the early 1990s, therefore, distinct software “Urgent Proposal: The New Age of Software,” Industrial
and service industries had emerged in the United Structure Council, Information Industry Committee, Draft

States and in the leading computer markets of White Paper, 1992. , N
22 IBM offers computer services through a subsidiary

19 Workstations are similar in appearance to PCs, but called Integrated Systems Sol_utions Corporation (ISSC).
generally offer greater processing capacity. For more A 1956 Consent Decree required IBM to establish a

; : ; : separate subsidiary for the provision of services and
information, see the glossary in appendix C. barred the subsidiary from carrying IBM’s name or

20 AIthough government contracts dominated the U.S. receiving any price breaks on IBM equipmemjnited
market for Sl services during the 1960s and 1970s, States v. International Business Machines Goi956
commercial customers now drive the industry. The CCH Trade Cases 1 68,245 (S.D.N.Y. 1956). IBM
commercial market for Sl services is projected to expand currently is seeking to have the decree lifted. Thomas
at over twice the rate of the government market through  Hoffman, “IBM Services Hitting the Mark,”

1998. Projections are based on data provided by INPUT, Computerworld (June 27, 1994), pp. 1, 28.
Inc. 23 Based on data provided by INPUT, Inc.

21 Recognition of software and services as distinct




percent (figure 2-2). This software demand pattern programmed softwar€®®. However, sales of software

reflects the maturity of computer hardware markets in the Asia/Pacific region are forecast to expand at
in both the United States and Europe. Historically an average annual rate of 16 percent during 1994-98
strong hardware demand in both regions, particularly as the popularity of interoperable personal computers
in the area of PC hardware, has encouraged aand inexpensive packaged software gréfvs.

complementary expansion of packaged software Examined by segment, the United States
sales. The Asia/Pacific region currently accounts for

less than 10 percent of the global software market. . ;
Thi . v is d t | Il hard operate proprietary Japanese hardware systems. Unlike
IS primarily 1S due 1o a lower overall hardwaré e y g industry, wherde factostandards emerged

penetration rafé and a regional tendency to rely rapidly in the PC market, most Japanese hardware systems
more on custom- have remained proprietary and, as such, have slowed
opportunities for widespread growth of independent

24 For example, the Japanese Ministry of Posts and  software vendors and packaged software products. This is
Telecommunications (MPT) reports that only 6 percent of changing as Japanese versions of U.S. operating systems
Japanese homes have personal computers (compared to 16uch asDOS/VandWindows 3.1compete for control of
percent of U.S. homes), and only 9 percent of computers the market.
in Japan are linked to local area networks (compared to 26 goftware sales also are expected to increase as
52 percent in the United States). MB&pan Scope illegal copying (piracy) of software titles decreases. See
(Summer 1994), p. 14. chapter 3 for more information on this issue.

25 Clients often need custom-programmed software to




Figure 2-2
Global market for computer software, by major country or region, 1994 1

—— United States

Middle East/Africa
0.7%

Canada
1.9%

\‘\v,-\\

Latin America
3.1%

Asia/Pacific
8.4%

Global market = $90 billion

1 Includes markets for applications and systems software.
Source: Compiled from data provided by INPUT, Inc.



accounts for the majority of the applications and respectively. Examined by segment (figure 2-3),
systems software markets, though Europe’s share ofEurope maintains a substantial share of the market
the systems software market is significant due, in for systems integration services (36 percent),
part, to the large installed base of mainframes, reflecting the expansion of client/server technology

minicomputers, and computer networks in European @Mmong customers in the EU. Installation of
Union (EU) member countries (see figure 23). client/server networks often requires assistance from

third-party  service firms to integrate the
A regional analysis of the global market for heterogenous hardware and software technology. The

computer services reveals many similarities with the ASia/Pacific  region  currently —accounts for a
global software market. The United States again Considerably smaller share of the SI market (13
accounts for the largest single share, with an estimatecﬂercent)' However, as the number of interoperable
46 percent of the total market (figure 2-4). Service ardwar_e and software systems ayallable n Fh's
markets in Europe and Asia also are strong, however,r.eglon Increases, thq complexr[y of mtgrconnecﬂon
with shares of 30 percent and 20 percent, likely will fuel growth in systems integration sales.
In outsourcing services, the United States
27 Client/server networks and other forms of dominates the global market with a 59-percent share
distributed computing rely on a variety of systems of worldwide demand. This is indicative of the
software products for efficient operation. importance U.S. companies currently place on the




Figure 2-3

Regional markets for computer software and services, 1994
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Source: Compiled from data provided by INPUT, Inc.
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Figure 2-4

Global market for computer services, by major country or region, 1994 1

Europe
30.1%

United States
46.0%

Middle East/Africa
0.6%

Latin America
1.3%

Canada
2.1%

Asia/Pacific
19.9%

Global market = $187 billion

1 Includes markets for systems integration, outsourcing, and custom programming services.

Source: Compiled from data provided by INPUT, Inc.

concept of corporate restructurif. Restructuring

reliance on custom programming over packaged

often entails the outsourcing of non-core components software for many of their program neédsThis

of a business, including information technology. This reliance is changing, however, as the expense of
trend slowly is expanding into Europe, and the custom programming relative to low-priced packaged
outsourcing market for that region is projected to applications is motivating consumers to purchase
grow at an average annual rate of 11 percent duringpackaged software, mirroring an existing trend in the
1994-98. To date, outsourcing has been less populatU.S. market. Asia’s share of the custom
in the Asia/Pacific region, where companies programming market also is significant (28 percent).
traditionally are vertically integraté® and prefer to  Strong regional demand in Asia reflects consumers’
handle information technology in-house. However, need for programs capable of running on proprietary
recessionary trends in the region increasingly are hardware and their preference for customized
forcing companies to consider outsourcing certain systems over standard applications, particularly in

services to cut operating costs.

Finally, Europe's share of the global custom
programming market is slightly larger than the U.S.
share30 This is explained by Europeans’ historical

28 Restructuring generally involves reorganizing
corporate structures to eliminate waste and improve
efficiency. Common synonyms for this process include
corporate “downsizing,” “rightsizing,” and “business
process re-engineering.” Industry representatives,
interviews by USITC staff, Washington, D.C., Sept.-Oct.,
1994; and INPUT, Inc., conference on information
technology, Sept. 21-22, 1994, Vienna, VA.

29 Vertically integrated companies generally produce
both key product components and final products, such as
semiconductors and computers.

30 Data for custom programming also include
consulting, education, and training revenue. Custom
programming accounts for over 60 percent of the total.

Japars?

The United States and Europe clearly dominate
the global markets for software and services in terms
of relative market size. In spite of this position,
however, growth in the smaller markets of Latin
America and the Middle East/Africa will outpace
growth trends in the North American and European

31 packaged software prices historically have been
higher in Europe than in the United States, primarily
because the fragmented European market has failed to
generate the necessary economies of scale for a strong
domestic industry of independent software vendors. This
has encouraged wider use of custom programming by
consumers in that market.

32 |n 1993, packaged software products accounted for
only 10 percent of the Japanese software market,
compared to 34 percent of the U.S. market. INPUT, Inc.,
Worldwide Information Services Forecast 1993-1998
133.



markets over the next several ye#sFigure 2-5 the industry. Worldwide, the number of firms

forecasts regional growth trends for 1994-98. offering primarily software or computer services is
estimated to be over 100,08®,many of which are
small entrepreneurial companies with less than 100
employees® There is a significant concentration of

Competitive Position of revenues among the top 15 firms.
U S Industry 34 USITC staff estimate based on data from the

Bureau of the Censu§ensus of Service Industrjes992.
The opportunities presented by the large and 35 | ow barriers to market entry have permitted small
growing markets for software products and services businesses to become a significant component of the
are reflected in the number of companies active in computer software and service industries. Many
entrepreneurs have kept start-up and overhead costs at an
33 North America includes the United States and absolute minimum by developing software businesses out
Canada. Mexico is included in Latin America. of home offices.




Figure 2-5

Annual growth rates in regional software and service markets, 1994-98
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In the global industry, U.S. firms account for the software firms are headquartered in the United
majority of sales of software and services. Unlike the States, as are 7 of the top 10 systems software firms.
computer hardware industry, where European andin computer services, 7 of the top 10 systems
Japanese firms historically have been major integration firms are U.S.-based, as are 9 of the top

competitors of U.S. companies, the software and 10 outsourcing firms, and 8 of the top 10 custom
service industries have not generated a large numbekrogramming vendors.

of global contenders outside the United Stafes.

Figures 2-6 and 2-7 show the top 10 vendors for each
of the major industry segments studied in this report.
Global revenue leaders such as IBM, IBM/Integrated
Systems Solutions Corp. (ISSC), Microsoft, Unisys,
and DEC, dominate much of the industry, and few
non-U.S. firms appear on these charts. For example,
of the top 10 applications

European companies have been somewhat more
successful than Japanese firms in competing against
U.S. companies in the global market. Several German
firms, namely SAP AG and Siemens-Nixdorf, are
ranked among the top 10 software companies, and
8Software AG falls within the top 20. Software AG
established itself in the U.S. market before
distributing its products extensively in Europe, a

36 The development of such a large industry in the strategy that some analysts suggest contributed to its
United States is attributed to several factors, including the global succes?/ On the services side, German-based
availability of government and defense contracts for early Siemens-Nixdorf and French- based Cap Gemini
research, the strength of the U.S. computer hardware Sogeti have gained
industry, the existence of a large and sophisticated market,
and the widespread acceptance of the English language as 37 Software AG currently is ranked second only to
a basis for programming. For more information on this SAP AG in software sales to the German market. Alfred
phenomenon, see Stephen E. Siwek and Harold W. Volimer, “Germany’s Software Market SlowsElectronics
Furchgott-Roth International Trade in Computer Software  June 27, 1994, p. 14; and industry representatives, inter-
(Westport, CT: Quorum Books, 1993). view by USITC staff, Darmstadt, Germany, May 19, 1993.




Figure 2-6

Leading vendors in the global market for applications and systems software , 1994
Applications software

Company (country) Global market share
IBM Corp. (U.S.) ..ot e e e 24%
MICrosoft (U.S.) . ... 18%
Computer Associates (U.S.) ...t e 6%
LOtUS (U.S.) e 6%
WordPerfect Corp. (U.S.) ... 4%
FUjitsu (Japan) . . ... . 4%
SAP AG (Germany) . . ... oot e 3%
Digital EQuipment Corp. (U.S.) ... o 2%
Borland (U.S.) .. ..o 2%
Dun & Bradstreet (U.S.) .. ... 2%

Systems software

Company (country) Global market share
IBM COrp. (U.S.) e 21%
MICrosoft (U.S.) ..ot e 14%
Computer Associates (U.S.) .. ..o 9%
NOVEIl (U.S.) . o 6%
Cap Gemini Sogeti (France) . ...........ouuiieiineeiiiiinaannn. 4%
Oracle (U.S.) ... 4%
UNISYS (U.S.) it e 3%
Finsiel (ltaly) . . . ... 2%
AT&T (U.S.) oottt 2%
Siemens—Nixdorf (Germany) ...........c.. 2%

Source: Compiled from USITC staff estimates and data provided by INPUT, Inc.




Figure 2-7
Leading vendors in the global market for systems integration, outsourcing, and custom
programming services , 1994

Systems integration services

Company (country) Global market share
IBM Corp./ISSC (U.S.) ..o e et et e 18%
EDS (U.S.) oo 11%
Andersen Consulting (U.S.) . ...t 11%
Digital Equipment Corp. (U.S.) ... .o 6%
UNISYS (U.S.) .o e e 6%
Cap Gemini Sogeti (France) . ......... ..o 4%
Siemens—Nixdorf (Germany) ............. i 4%
Science Applications Int'l Corp. (U.S.) ..., 3%
Computer Sciences Corp. (U.S.) ... ..o e 3%
FUjitsu (Japan) . ... ..o 2%

Outsourcing services

Company (country) Global market share
EDS (U.S.) oo 12%
Computer Sciences Corp. (U.S.) ... 7%
IBM COrp./ISSC (U.S.) ..ot 6%
Automatic Data Processing (U.S.) ... 4%
First Financial Management Co. (U.S.) ..., 4%
First Data Corp. (U.S.) .. ..o e 4%
Digital Equipment Corp. (U.S.) ... .. 3%
Martin Marietta (U.S.) .. ..o e 3%
Equifax (U.S.) . . ..o 2%
SHL Systemhouse (Canada) . .............coo i, 2%

Custom programming services

Company (country) Global market share
IBM COrp./ISSC (U.S.) ..ttt 12%
EDS (U.S.) oo 11%
Andersen Consulting (U.S.) . ... i 11%
Computer Sciences Corp. (U.S.) . ... 8%
Cap Gemini Sogeti (France) . ......... ... iiineeiiiinnannnn. 4%
Digital Equipment Corp. (U.S.) ... oo 4%
UNISYS (U.S.) oo e 4%
Finsiel (ltaly) . . ... 3%
AT&T (U.S.) ot 3%
Hewlett—Packard (U.S.) ... e 3%

Source: Compiled from data provided by INPUT, Inc.

prominence in the global market by moving beyond service segment of the industry. Fujitsu, the lone

traditional country borders to increase sales acrossJapanese company ranked in any of the five
Europe and beyond. In addition to these Europeansegments, has gained some global success by
companies, Canadian-based SHL Systemhouse hagxpanding its presence in the U.S. market rather than
been expanding its share of the global market by concentrating exclusively on Asia. Fujitsu operates

increasing sales in the United States and overseaseveral offices in the United States and has
through a variety of acquisitions and joint ventures. established alliances with certain U.S. firms to

SHL has done particularly well in the outsourcing enhance its position.



Although the global market is dominated by U.S. computers, continues to boost worldwide demand for
companies, competition intensifies somewhat when PC- and workstation-based software products. This
individual regional markets are examined. This shift, which can be identified generically as “platform
phenomenon is most evident in Europe, where atransition” or “downsizing,” reflects the impact of
number of non-U.S. firms that are not active globally technological forces that have altered fundamentally
are important players regionally. In the software the structure of the computer industry in recent
industry, for example, Olivetti Groupe Bull, ICL, years38 Dramatic and sustained improvements in the
GSI, SAP AG, and Software AG are key competitors performance of micropro- cessors, the most critical
to U.S. firms. The same holds true in services, where microelectronic components in personal computers
Groupe Bull, Sema Group, ICL, Olivetti, Sligos, and anq workstations, have made it possible for individual
Finsiel maintain relatively strong positions in their computer users to harness levels of processing power

dhomESt'C markets. ﬁs afresult, sluccessfu_l U.S. lfl!rms N once available only in the most expensive mainframes
the European market frequently enter into alliances ,nq minicomputers.

with well-established domestic companies to increase
the marketability of their services. Similarly, in the
Japanese market, U.S. vendors face competition from,
the large Japanese hardware companies such
Mitsubishi, NEC, and Hitachi. U.S. firms must
compete effectively against the growing number of
contenders in regional markets in order to maintain
global dominance of the industry.

Rapid increases in the installed base of PCs and
workstations worldwide have boosted demand for
aﬁopular PC-based business productivity software
applications such as word processing and spreadsheet
programs, while growth in the home computer market
has sparked interest in new types of home
entertainment and educational software. Steady
increases in the relative growth of PC- and
workstation-based software products in the worldwide

GlObal Trends INn the software market can be seen in figure 2-8. Growth
H rates in sales of mainframe and minicomputer-based

SOftware anq SerVICe software to corporate computer users have declined
|ndustr|es substantially in recent years, from 14 percent in 1990

to an estimated 8 percent in 1994. Over the same
period, annual growth rates for PC software increased
from 15 percent in 1990 to an estimated 36 percent in

Trends in the Software Industry 199439

Two broad trends in the global marketplace for M hil q . working technol
computer software are currently leading software eanwhilé, advances In networking teéchnology
developers to rethink approaches to improving and the establishment of technical standards allowing

competitiveness. First, the widespread popularity of COMPUters to communicate more effectively have
powerful and relatively inexpensive PCs and expanded the universe qf data a_ccessb]e by personal
workstations, linked together in networks, is fueling computers and workstations. Unlike mainframes and
strong demand for software products designed Minicomputers, which offer massive processing power
specifically to run on PCs, workstations, and network but poor interaction with users, client/server networks
server platforms. Second, growth in the number of allow individuals to customize interaction with
interoperable products designed to run on the rapidly computers, thereby improving access to large
growing installed base of desktop computers hasdatabases through programs written for easy use on
increased price competition, forcing software firms in the desktop. Programs employing a graphical user
the United States and abroad to look for new ways tointerface (GUI), exemplified by MicrosoftVindows
streamline operations and reduce costs. Togetherand a rapidly growing base ofVindowsbased
these two complementary trends are shaping theapplications, have widened the range of options
operational and organizational decisions made by available to computer users seeking greater control
software vendors around the world. over the way their data are processed and presented.

38 For a full discussion of ways in which recent

i it technological change has affected the computer hardware
TeChnOIOgy In Transition industry, see USITCGlobal Competitiveness of U.S.

The ongoing shift in the hardware buying patterns Advanced Technology Industries: Computgnsvestigation
of customers around the world, away from No. 332-339), USITC publication 2705, Dec. 1993.
once-dominant mainframes and minicomputers toward 39 pata provided by Sentry Market Research,
decentralized networks of microprocessor- based Westborough, MA.



Figure 2-8
Software market growth rates, by hardware platform, 1990-94
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As a result of these technological changes, the Pricing Pressures and Signs of
rimary goal of software developers in the 1990s is to :
gffer ;)E)glications and systems F;oftware products thatlndUStry Maturation
run efficiently on decentralized networks and The second trend, the growing intensity of price
client/server platforms. For most consumers, competition in global software markets, is a logical
especially information technology divisions in large outgrowth of global industry conditions. Several
companies and public institutions, the creation of factors have contributed to the importance of price
seamless networks linking desktop computers, serverscompetition. First, as the number of software suppliers
and more powerful mainframes and minicomputers is has increased in recent years, so too have the product
an essential godP The complexity of network-based Options available to consumers. This supply increase
systems has helped boost global demand for systemd!@s resulted in downward pressure on both
software products—including network operating aPplications and system software prices.
systems, network management, _tOOIS’ and d‘?‘tak?ase 40 For more information on complexity and the need
management systems—that facilitate communication for seamless networks, see the section in this chapter
among diverse hardware and software elements in aentitled “Applying Complex Technology to Vertical
network. Markets.”




Second, the high price elasticity of demand for the profitability of major suite suppliers. Opportunities
software has forced firms to reduce prices in order for the establishment of long-term consumer brand
to increase unit sales. Finally, software prices have loyalty and the potential for increased revenues from
been affected by declining hardware prices. As product upgrades help offset the initial impact of
customers have witnessed a rapid fall in the averagelower profit margins on suite sales. Both Microsoft
price paid per unit of hardware processing power, @nd Lotus have increased software suite revenues
they have come to expect similar declines in through extensive ma_rket!ng. campaigns, and_ Novell
software prices. Indeed, with many powerful desktop P€9an & new advertising initiative to support its new
PCs selling for less than $1,500 by early 1995, most SUite of applications in late 1994.

software  buyers avoided high-priced software Pricing, therefore, has become a decisive factor in
programs costing as much as one-fifth of the price shaping software industry competition. In many cases,
of the hardware upon which they run. software vendors are in a good position to pursue
Consumers have responded favorably to marketingdiscount pricing strategies, since the marginal
innovations introduced by the larger software vendors production and distribution costs for most software
to satisfy price-conscious buyers. The software products are quite low. However, sharp declines in the
“suite,” a bundle of four or five popular business average selling price of software have put more
applications marketed by a single vendor, has givenpressure on firms to cut fixed costs. Figure 2-9 shows
computer users an opportunity to purchase severalhow declines in average selling prices have
programs in the form of one competitively priced accelerated in recent years.
package. Firms have continued to cover product
development and marketing costs, but their
per-program profit margins have declined. Still, since WordPerfect subsidiary and Borland International, also

the marginal costs associated with marketing_ SUiteSiroduced a suitePerfectOffice in 1994. See Chapter 4
are low, and because software vendors are likely t0for more details on the use of suites as a marketing tool.

boost unit sales greatly as a result of lower prices paid
by consumers, this innovation may ultimately improve

41 Microsoft's Office suite outsold LotusSmartsuite
by a large margin through late 1994. Novell, through its



Figure 2-9

Worldwide unit sales and average unit selling price of PC software, 1990-94 1
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1 Full-year 1994 figures are based on data from the first two quarters.
Source: Compiled from data provided by the Software Publishers Association.



On a broad level, this intensification of price market and changing the competitive strategies of
competition reflects an inevitable maturing process in service providers. First, the complexity associated
the global software industry. Just as the shift away with new types of computer technology has created a
from mainframes and minicomputers has contributed large and increasingly sophisticated market for
to a commoditization of computer hardware markets, providers of systems integration services. Sl service
so too is the shift in consumer preferences toward providers are, as a result, revising business strategies
interoperable software for PCs and networks changingto meet new demands for custom-tailored computing
the competitive dynamics of the global software solutions. Second, the growing pressure on global
market. The result of this trend is that computer firms to restructure business practices, streamline
software vendors worldwide must find new ways to operations, and reduce costs is contributing to new
slash unit production, development, and distribution demands for outsourcing service providers. These
costs in order to remain price competitive. This trend trends are discussed below.
is perhaps most apparent in the case of PC- and
workstation-based  applications  software,  but

developers of systems software are feeling similar Applying Complex Technology to
pressures. Vertical Markets

. ) As computer technology becomes increasingly
Trends in the Computer Service complex, users are turning to systems integrators to
coordinate the diverse products and standards
Industry currently available on the market. Whether a project
As U.S. and foreign companies increasingly involves updating an old system, interconnecting
deploy technology to gain a competitive edge, demandexisting but incompatible systems, or installing
for computer service providers capable of effectively completely new equipment, systems integrators are
implementing the latest software products has faced with a plethora of hardware and software
expanded dramatically. Two unique trends underway options. Figure 2-10 demonstrates the wide array of
in the industry are fueling the expansion of the service products that are available in the market and the



Figure 2-10
Increasing complexity in the software market, 1991-95
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increasing number of systems currently installed at in-house capabilities to effectively construct these
customer computing sites. Jobs that were once easilypowerful network-based systems. By relying on the

handled by in-house information technology
divisions often are turned over to outside Sl firms,

more comprehensive expertise of systems integrators
(many of whom focus exclusively on client/server

since the latter have more time to develop expertisetechnology), companies avoid the risk of installing

on the variety of product offering3.

One of the principal forms of technological
complexity currently fueling demand for outside
expertise is the platform downsizing effort inherent in
client/server computinf® While the cost and

performance benefits associated with client/server

platforms are luring many customers away from
mainframe systen® most companies lack the

42 |ndustry representative, interview by USITC staff,
Washington, DC, Feb. 1994.

43 While most corporations traditionally have relied
on mainframe computers to process large business
applications (e.g., payrolls), the same type of work can
now be per- formed on a downsized network of machines,
linked together in a client/server configuration. For more
information on this issue, see “Technology in Transition”
in this chapter.

44 There is debate in the industry over whether the
transformation to client/server platforms is actually less
expensive for a company than long-term maintenance of
mainframes. However, most agree that the versatility and
efficiency of client/server networks will continue to fuel
the demand for this platform. Industry analyst, interview
by USITC staff, Boston, MA, Oct. 20, 1994.

hardware and/or software products that are outdated
or inappropriate for their needs. As the technology
underlying new computer hardware and software
continues to advance, demand for Sl expertise likely
will maintain its current rapid growth rate.

Systems integrators are not only expected to be
knowledgeable about the latest technology available
for a project, they also must be able to apply and
customize the technology according to different
vertical market specifications (see figure 2-44This
trend has been fueled by customers who, increasingly,
are turning to technology to boost

45 Vertical markets refer to specific industries, such as
the manufacturing industry, the financial services industry,
or the telecommunications industry. Software and services
often are marketed toward a specific vertical market, since
needs vary significantly among different end users.
Contrast this concept with horizontal markets, such as the
word processing market or the spreadsheet market, where
there is no need to differentiate among vertical functions.



Figure 2-11
Vertical market demand for systems integration services: Spending by Fortune 1000 companies
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their companies’ competitive edd®. For these

incoming reservations, thus eliminating the time required

customers, systems integrators must develop uniqueto repeat addresses and seat preferences.

systems that are tailored to the needs of a company’s

core business. This is in direct contrast to the
traditional systems integration project of 15 to 20
years ago that involved relatively straightforward
system installation, generally using widely available
software product$’

Fueling this trend toward vertical market
customization is the shift in user demand from “back
office” to “front office” systems integration. Initially,
most companies devoted a large part of their
information technology budgets to the improvement of
conventional back office business applications, such
as standardized company payroll and accounting

systems. However, the speed and processing power

realized through the integrated back office have
become standardized features and no longer confer
significant competitive advantage to any firm.
Increasingly, therefore, systems integrators are
introducing front office applications that directly
affect the strategic business functions of a custdfer.
Unlike payroll and accounting systems, front office
applications are handled differently by each
corporation, and customized interconnection of these
applications can significantly affect overall
competitiveness in terms of cost and service quality.
Familiarity with unique vertical market requirements
facilitates integration of front office computer

46 In many cases it appears that service markets, such
as telecommunications, retailing, and financial services,
have the most to gain from integrated computer systems.
This is primarily because their competitive position in end
markets is determined largely by their ability to generate
and transport information rapidly and efficiently. For
more information on this issue, see USITC, “Systems
Integration Services Enhance U.S. Global
Competitiveness,Industry, Trade, and Technology Review
Aug. 1994, p. 7.

47 The Federal Government market dominated the
systems integration industry for many years, with
numerous contracts for standard infrastructure, integration,
and implementation projects. Beginning in the early
1980s, however, the perceived competitive advantage of
effectively integrated technology spurred new growth in
the private sector. Since then, the commercial sector has
placed rigorous demands on systems integrators, asking
them to customize projects according to specific industry
needs.

48 Examples of front office applications might include
customized software for managing client accounts in a
financial organization, or programs to facilitate paperwork
and record-keeping in an insurance or health care
company. An airline or travel agency may enhance
efficiency by integrating customer databases with

systems. For example, EDS and Andersen Consulting
target manufacturing industries, whereas IBM targets
the financial services industry. Sl firms thus are
changing their strategies to incorporate the skills
necessary to respond to new and more sophisticated
customer demand patterns.

Corporate Restructuring Trends
Fuel Growth in Outsourcing
Services

From small firms to global Fortune 500
corporations, the pressure to streamline operations is

Ebeing felt by all levels of the international business

community. The increasing intensity of global
competition in virtually all industries has resulted in a
now popular trend of corporate restructurfig.
Defined broadly, this concept involves reorganizing
corporate structures to eliminate waste and improve
efficiency. Restructuring calls for reduced levels of
hierarchical management, simplified work flows, and
a variety of other cost-cutting techniques. While the
overall merits of such restructuring efforts frequently
are debated, many business strategists continue to
support certain cost-cutting components of the
program, such as outsourcing. Indeed, consultants
often advise clients to outsource corporate functions
that are not part of a company’s core business. For
example, an equipment manufacturer might outsource
some of its marketing and distribution responsibilities
in order to concentrate solely on the manufacturing
process. For the purposes of this study, however,
outsourcing refers exclusively to those services
traditionally handled by the information technology
division of a company. This definition includes
everything from data processing to the day-to-day
operations of a company’s computer systéfns.

The cost of maintaining an in-house staff to
handle the demands of advanced corporate computing
has expanded exponentially in recent

49 Many restructuring programs encourage companies
to focus on core competencies and to outsource business
processes where the firm has limited expertise. These
outsourced processes often include the management of
information technology.

50 Control of the day-to-day operations of a
company’s computer systems may also be called “facilities
manage-
ment” or “systems operations.”



years. As computing power increasingly is In additon to the cost factor, however,
transferred to the desktop, expenses for help deskoutsourcing demand also is expanding in response to
personnel and general maintenance staff haverapid advances in technology. Rather than constantly
become significant components of corporate budgets.purchasing the latest hardware and software for
Recent data show that companies spend anywherecorporate applications, many firms have opted to
from 3 to 12 percent of gross revenues on outsource certain processes that require the speed and
information technology, the largest component of efficiency only high-powered machines can generate.
which goes to personn@). In some cases, For example, the German-based chemical
outsourcing the management of a corporation’s manufacturer Hoescht AG  outsources complzyex
network system may lower these costs by reducing Molecular modeling calculations to one of EDS's
the number of in-house specialists that need to belnformation processing centers in Ruesselheim,

3 -
maintainecP? Figure 2-12 shows the projected cost Germany>® Here, EDS maintains all the latest

savings and benefits of several recent outsourcing hardware _anq softvyare necessary for handling the;e
contracts large applications, including a supercomputer that is

able to process extremely large quantities of complex
51 Approximately 38 percent of information calculations in a short p_eriod qf_ _time. Further, EDS
technology budgets is spent on personnel. Industries with ¢@n afford to update its facilities as technology
the highest levels of information technology spending (as Changes because of the economies of scale generated
a percent of total revenues) include the airline industry, by its processing of many corporate accounts. While
government agencies, and office equipment companies.  outsourcing is not necessarily the economic solution
Daniel Minoli, Analyzing OutsourcingNew York: for all companies, the demands of corporate
McGraw-Hill, Inc., 1995), pp. 14-15. streamlining and the growing complexity of

52 All companies must evaluate the potential benefits technology make it a viable choice for many.
of outsourcing according to their specific needs. Cost
savings may not result in every case. 53 EDS, Annual Report 1989, p. 4.

Figure 2-12
Selected outsourcing contracts and projected client benefits

Outsourcing [Client Contract Cpntract  Pfojected client

firm firm description dpte henefits

EDS Xerox Corp. To manage Xerox’s 1994 Xerox expects to reduce IT costs by
internal network. as much as 25 percent.
The 10-year contract
is valued at
$3.2 billion.

IBM/ISSC Esprit de Corp. | To manage 1994 Esprit expects to reduce costs by
mainframe processing 15 to 25 percent.

and legacy applications
on a transitional basis
while company
switches to a client/
server environment.

Digital General Electric | To provide systems 1994 GE expects to reduce costs and
Equipment Aircraft Engines | management and increase productivity as a
Corp. technical consulting result of this contract.
for GE's midrange
computing
environment.
Computer British Aerospace| To provide all IT 1993 BA expects to streamline costs
Sciences Corp.| (BA) services necessary and efficiency by transferring
(CSC) to support the com- 1,500 employees and much of the
pany’s aerospace and company'’s IT assets to CSC.

defense businesses.
The 10-year contract
is valued at approxi-
mately $1 billion.




Figure 2-12— Continued
Selected outsourcing contracts and projected client benefits

Outsourcing |Client Contract Cpntract  Pfojected client
firm firm description dpte henefits
IBM/ISSC McDonnell To manage the 1993 McDonnell Douglas expects to
Douglas majority of the reduce its IT employment by
company’'s IT 1,450 workers as a result of
demands. the contract.
SHL Canadian Postal | To migrate postal 1993 The postal service expects to
Systemhouse | Services services to a improve its operations by installing
client/server new systems.
environment. The
10-year contract is
valued at $800 million.
Coopers Taco Bell To provide help 1993 Taco Bell was able to relieve its
& Lybrand desk services services staff from overwhelming help
during peak desk responsibilities, allowing the
period overloads. staff to focus instead on other
IT needs for the company.
Computer British Home To operate and 1993 BhS reportedly benefits by focusing
Sciences Stores manage the store’s on its core strengths in the retail
Corp. (BhS) data center. The 10- industry, leaving the burden of
(CSC) year contract is deciphering the latest techologies to
valued at $200 million. IT firms that specialize in that area.
IBM/ISSC Eckerd Corp. To install and manage |1993 Eckerd expects to reduce costs
a client/server significantly by outsourcing this
computing system. project. External bid estimates were
The 10—year contract considerably lower than internal
is valued at estimates to complete the
$380 million. project in—house.
EDS Hoescht AG To provide processing |[1989 Hoescht does not have to invest in
services for complex a supercomputer for its complex
calculations. molecular calculations.

Source: USITC staff.







CHAPTER 3
External Factors Influencing the
Software and Service Industries

Introduction Government Regulations

and Policies

This chapter reviews two types of external factors
that affect the competitiveness of software and service

firms—government policies and education trends. |nte||ectua| property Protection

Analysis of these factors suggests that government ]
policies related to intellectual property protection,  According to U.S. software developers, the
principal external factor  affecting global

telecommunications  regulations, _export - controls, ompetitiveness is intellectual propert rotection
research programs, and small businesses most affec P . property p .
ecause U.S. firms are global leaders in developing

f|r'ms abl|lt¥ o compete inworld  markefs. new software, inadequate protection of intellectual
leferenceslln education sys'Fems and patterns of roperty rights (IPR) in the United States and in
student achlevem_ent can also influence the success Ofmportant overseas markets has a particularly adverse
software and service firms. effect on the U.S. industPp. Figure 3-2 shows the
] ) - administrative and enforcement structures of

Figure 3-1 identifies the segments of the software jnte|lectual property protection in the United States
and service industries that are impacted most by theseynd selected foreign countries. A recent survey by the
external factors. For example, government policies onU.S. software industry showed that software
intellectual property protection are very important to companies lose more than $12.8 billion annually due
the competitiveness of almost all industry segments, to inadequate software protecti¢h. The significance
since piracy and inadequate enforcement of copyrightof IPR protection and global efforts to improve
laws negatively influence the revenue intake of U.S. enforcement measures are discussed below.
software and service firms alike. The

telecommunications regulations of certain countries Importance of IPR Protection
primarily impact the computer outsourcing industry, Industry representatives regard a sound legal

since outsourcing firms require access to leased lines ) . .
framework for the protection of creative expressions

for data transmission. U.S. export controls on o )
ft ith i bilit tedlv h embodied in computer software as perhaps the single
software with encryption capabililies reportedly nave -, important  factor  affecting software

an adverse impact on U.S. software firms and SyStemsdevelopmenW Although the level of intellectual

integrators, which rely heavily on software exports t0 prgperty protection granted to software varies greatly
maintain international market share positions. Finally,
external policies related to research programs, small
businesses, and education also influence the °°U.S. industry representatives and analysts,

competitiveness of various sectors of the U.S. INterviews by USITC staff, Washington, DC, Mar. and

software and service industries, as discussed below Oct, 1994,
' ' 56 Business Software Alliance (BSA), “Software

Piracy Worldwide Percentages and 1993 Loss8eftware

54 USITC staff also examined the effects of antitrust

regulations and tax incentives. These policies do not
appear to affect global competitiveness significantly and
therefore are omitted from the present discussion. The
outcome of a current antitrust case against Microsoft
Corp. remains undecided. As such, its impact on
competitiveness has not been determined.

Review June 1994, p. 6.; and BSA, “Software Piracy
Costs Industry $35 Million Each DayNews Release
Nov. 14, 1994, pp. 1-2.

57 U.S. industry representatives, interviews by USITC
staff, Washington, DC, Mar. and Oct. 1994; and Alliance
to Promote Software Innovation and BSA officidiess
Briefing, Sept. 8, 1994.









between the United States and its major trading IPR infringements are the result of direct
partners, a consistent set of basic objectives underliesdisk-to-disk copying*

the development of most IPR-related policies. In most respects, the United States has led the

The key objective of software protection is to world in devising a credible and enforceable
promote technological innovation and creativity by framework for the legal protection of softw&re.
rewarding authors with a period of exclusive Foreign governments also have worked toward
commercial right§8  Strong economic incentives Protection for software innovators, but other
exist for software users and competing software Objectives frequently shape government policies in
developers to copy elements of a popular program tocountries where a globally competitive software
reduce the cost of software acquisition or share profits industry has not yet emerg@@.@overnment policies
with the original program develop#t. In the absence  in these countries often are aimed at promoting the
of copying, these profits would accrue solely to the interests of software developers seeking to improve
original developer. Thus, strict guarantees of a UPon other authors’ products.
software developer’s original authorship rights are an C D
essential part of ensuring the developer’s return onGIOba‘I Antl—Plracy Efforts
investmen€®  Without such protection, resources The largest single threat posed by intellectual
normally applied to continued research and property infringement is direct copying of software
development likely would be redirected and incentives for both commercial and non-commercial distribution
to innovate would be reduced significarftly. in markets around the world. This type of illegal
copying is commonly referred to as “software

The principal vehicle for software-related piracy.68 There are three key reasons why piracy

intellectual property protection traditionally has been

the copyrighf? The copyright confers upon the 64 Beyond copyrights and patents, firms also rely on
author of a creative work the sole right to copy, “trade secrets” to protect certain confidential company
distribute, or display that woffié¢ It also grants an information that may relate to software. For more
exclusive right to create derivative works. Since the information, see USITC, “Computer Software and the U.S.
1970s, statutory recognition of software as a Copyright Regime: Setting Limits for Intellectual
copyrightable work has offered an automatic, low cost Property Protection,Industry, Trade, and Technology
mechanism to software developers to protect their Review Feb. 1994, p. 17.

programs from improper adaptation or theft. 5 The 1980 Computer Software Copyright Act
codified and expanded U.S. copyright protection to

The patent also contributes to the legal protection software and other computer-generated works. It did this
of intellectual property in software. Patents safeguard by modifying existing copyright laws to explicitly identify
the inventive processes associated with softwarecomputer software as copyrightable material, thereby
development, such as functions, methods, andgiving software developers the same protection as authors
algorithms.  Although patents are important IPR of literary works. By avoiding the creation of an entirely
safeguards in the United States, copyrights still play a €W set of laws and regulatory bodies to govern software
preeminent role in the global market, where most protection, Cong_ress establlshed. a preeminent role for _the

courts to determine the boundaries of copyright protection

58 This concept is embodied in the 1980 Computer for software and other computer works. See the
Software Copyright Act, Pub. L. No. 96-517, §117, 94 Computer Software Copyrlght Ath .PUb. L. No. 96-517,
Stat. 3028 (1980). Codified at 17 U.S.C. § 117 (1988). (§11£91gé)94FStat- 3028 f(1980t)_. Codlnled dat 1|7 u.s.ci. §% t1hl7

59 stephen E. Siwek and Harold W. Furchgott-Roth, o or more Information on the development of the
The U.S. Software Industry: Economic Contribution in U.S. IPR regime, see USITC, “Computer Software and the

the U.S. and World Marketprepared for the Business U.S. Copyright Regime,” p. 17.

; - - 66 See, for example, Coopers and Lybrand Consulting
Software Alliance, Washington, DC, Spring 1993, p. 38. ' C ' )
\é\(l) ! . . ng p "9 . P Group, A Competitive Assessment of the Canadian
For a discussion of the economics of intellectual

Software Product Industryprepared for Industry, Science,
property, see Anthony Lawrence Clap8sftwars: The tnprep Y

and Technology Canada, Ottawa, 1991, pp. 28-33.
Legal Battles for Control of the Global Software Industry 9y W PP

(Westport, CT: Quorum Books, 1993), pp. 54-70 67 Governments also may seek to help software
' ' ’ R ' consumers by encouraging the dissemination of creative

61 1bid. works and guarding against anticompetitive behavior by
62 The first software copyright was issued by the U.S. owners of software-related copyrights or patents. Clapes,
Copyright Office in 1964. Since then, most legal battles  pp. 288-289.

over software-related IPR have centered on the 68 |n connection with national governments, BSA has
applicability of copyright protection for software. See initiated hundreds of lawsuits, audits, and raids to enforce
Clapes,Softwars p. 20. copyright laws in North America, Europe, Asia, and Latin

63 The rights conferred upon the author extend to the America. BSA, “1993 Anti-Piracy Highlights Rews
programmer’s employer as well. Clap&nftwars p. 27. Release Feb. 18, 1994, p. 1.



represents an especially difficult competitive problem
for software firm$9 First, software is easy to
copy/0 Copyists require only blank diskettes and a

to improve legal protection substantiaffy. All
signatories, including developing countries, are
required to offer national treatment to all foreign

personal computer to reproduce a program. Secondowners of intellectual property by January 1, 1996.

the pirated version cannot be distinguished easily
from the original. As a result, users have little

In addition to multilateral IPR protection efforts,
the U.S. Government pursues IPR violations on a

reason to reject pirated software on the basis 0f pjjateral basis with important trading partners. Under

quality. Finally, profits can be very large.

From a public policy standpoint, successful
anti-piracy efforts ultimately require a commitment on
the part of national governments to enact strong
copyright and patent laws and develop credible
enforcement proceduré$. The most significant step
in this direction is the recently concluded World Trade
Organization (WTO) Agreement on Trade-Related
Aspects of Intellectual Property Rights (TRIP3).
Negotiated during the Uruguay Round of multilateral
trade negotiations, the TRIPs accord calls on WTO
members to explicitly recognize software as a literary
work, eligible for full legal protection against copying
or other improper us® The TRIPs accord places
little burden on the United States to alter its copyright

or patent laws, but other WTO members are required

69 william Neukom, Vice President of Law and
Corporate Affairs, Microsoft Corp., “Competition in the
Computer Industry,” testimony before the Subcommittee
on Economic and Commercial Law, Committee on the
Judiciary, U.S. House of Representatives, Oct. 13, 1993.

70 Although many software publishers used to
incorporate measures that prevented easy copying of
programs, most discontinued this practice for
mass-marketed consumer products because of the
inconvenience it posed for everyday users.

71 U.S. industry representatives, interviews by USITC
staff, Washington, DC, Mar. and Oct. 1994.

72 Neukom, “Competition in the Computer Industry.”
Prior to January 1, 1995, the WTO was referred to as the
General Agreement on Tariffs and Trade (GATT).

73 Agreement on Trade-Related Aspects of Intellectual
Property Rights (TRIPS), Including Trade in Counterfeit
Goods, Annex IC, Final Act Embodying the Results of the
Uruguay Round of Multilateral Trade Negotiations. The
agreement seeks to provide forter alia, adequate
standards and principles concerning the availability, scope,
and use of trade-related intellectual property rights; means
for enforcement of such rights; procedures for the
multilateral prevention and settlement of disputes between
governments; and a multilateral framework of principles,
rules, and disciplines dealing with international trade in
counterfeit goods. For more information, $éeiguay
Round Trade Agreements, Statement of Administrative
Action, submitted on Sept. 27, 1994, 103d Congress, 2d
Session, pp. 312-332.

the so-called “Special 301" process, the United States
identifies and, if appropriate, imposes sanctions
against countries that fail to offer adequate IPR
protection for U.S. products. The Special 301

provision, part of the 1988 Omnibus Trade and

Competitiveness Act, authorizes the Office of the U.S.
Trade Representative to impose trade sanctions against
countries that deny adequate and effective protection
of intellectual property rights, or fair and equitable

market access to U.S. persons that rely upon
intellectual property protection (see table 34).

IPR protection also has been addressed by key
U.S. trading partners. Major software firms welcomed
the implementation of the European Union (EU)

74 |bid. The United States will make minor changes
to its patent laws to conform to the Uruguay Round
Agreement. The primary changes include national
treatment for inventive activity in member countries of the
World Trade Organization, and an extension of the patent
term from 17 years to 20 years. These changes became
effective on June 8, 1995, in accordance with the GATT
Uruguay Round implementing legislation (P.L. 103-465).
For more information, see U.S. Department of Commerce,
Patent and Trademark Office, “GATT Uruguay Round
Patent Law Changes.”

75 The Uruguay Round Agreements became effective
Jan. 1, 1995. For more information on the impact of this
agreement on the U.S. computer industry, see USITC,
Potential Impact on the U.S. Economy and Industries of
the GATT Uruguay Round Agreemef(itsvestigation No.
332-353), Volume |, USITC publication 2790, June 1994.

76 Section 182 of the Trade Act of 1974 (19 U.S.C.
2242), as amended by section 1303 of the Omnibus Trade
and Competitiveness Act of 1988 (P.L. 100-418), requires
that the U.S. Trade Representative identify, on an annual
basis, those countries that “deny adequate and effective
protection of intellectual property rights or deny fair and
equitable market access to United States persons that rely
upon intellectual property protection.” Section 302(b) of
the Trade Act of 1974 requires the USTR to initiate a
section 301 investigation within a period of 30 days after
the identification of a priority country that has been found
to offer inadequate IPR protection, except when the USTR
determines that initiation of such an investigation would
be detrimental to U.S. economic interests (19 U.S.C.
2412(b)).



Software Directive,” which seeks the harmonization
of copyright laws among EU member statés.As

of April 1995, all member states but Luxembourg
had enacted strong software copyright measiftes.
Enforcement of legal protection for software remains
a large problem in the southern countries of the EU,
particularly Spain and Portug#. However,
improvements in law enforcement efforts in countries
such as ltaly, where piracy has been a problem in

the past, have boosted hopes among U.S. software

firms that significant increases in legal sales are
likely throughout the E§1

criticism from interested parties in the United States
and Europ@* However, U.S. industry officials are
concerned that a more recent initiative by Japan’s
Ministry of Posts and Telecommunications (MPT) to
study the relationship between intellectual property
rights and standardization efforts dealing with the
convergence of communications and broadcasting
could revive the issu&

In addition to difficulties associated with revisions
in the Japanese copyright law, persistent piracy
problems throughout Asia reportedly continue to

In Japan, a legal debate is underway to determineqgepress the revenues of U.S. software firms. China
the future treatment of software under the Japanese,ss cited for excessive copying of software and other

copyright law. At its core, this dispute involves the
legal standing of a process known as
decompilation—the systematic disassembly and
adaptation of computer programs. Decompilation

(also referred to as “reverse engineering”) represents

one of the most problematic areas for software
developers seeking protection for their works under
copyright statute82 Through decompilation, software

firms seeking to build upon, interface with, or

improve existing programs could disassemble the
program to reveal “source code,” the lines of
programming language in a computer program.
Although some countries may permit decompilation
for the development of complementary or compatible
programs, these instances are limited (see figure 3-2)

In July 1993, Japan’s Agency for Cultural Affairs
announced that it would set up a council to study
possible revisions in Japanese copyright law that
might permit decompilation of software prograffs.
The initiative was withdrawn after receiving wide

77 Directive 91/250 on the Legal Protection of
Computer Programs, Official Journal (ONo. L 122
(May 17, 1991), p. 42.

78 Software Publishers Association (SPA) and
Business Software Alliance (BSA) officials, telephone
interviews by USITC staff, Dec. 30, 1994 and Jan. 3,
1995.

79 EU officials, telephone interviews by USITC staff,
Nov. 30, 1994 and Mar. 16, 1995; and BSA official,
telephone interview by USITC staff, Jan. 3, 1995.

80 International Intellectual Property Alliance (IIPA),
1994 Special 301 Recommendations and Estimated Trade
Losses submission to the United States Trade
Representative, Feb. 18, 1994, p. 89.

81 |pid, pp. 82-84.

82 BSA, SPA, and Alliance to Promote Software
Innovation (APSI) officials, telephone interviews by
USITC staff, Jan. 1995.

83 |IPA, Special 301 Recommendatioms,21.

recorded media following a Special 301 investigation
in 1994 (table 3-1§5 Following extensive
negotiations and the threat of U.S. sanctions, the
United States and China reached an agreement for
improved IPR protection on February 26, 1§95.
Practices in Indonesia, Korea, and the Philippines,

also have come under international scrutiny following

84 Criticisms emerged due to widespread belief in the
software industry that legalization of decompilation would
make it possible for Japanese firms to quickly break down
the elements of successful programs, rebuild them into
competing products, and take profits away from

innovative software industry leaders. BSA, SPA, and

Alliance to Promote Software Innovation (APSI) officials,
telephone interviews by USITC staff, Jan. 3, 1995.

85 The new MPT group held its first meeting on Oct.
29, 1994 and is expected to complete its work by June
1995. Specifically, the group will consider: (1) the role of
standards organizations and how IPR should be handled in
relation to standardization efforts; (2) the interplay
betweende factostandards and IPR; and (3) Japan’s
vision in light of existing European and U.S. IPR policies.
BSA official, telephone interview by USITC staff, Jan. 3,
1995.

86 Office of the U.S. Trade Representative (USTR),
“USTR Kantor Will Take Retaliatory Trade Action
Against China if Intellectual Property Concerns Not
Addressed,” Press Release, Dec. 31, 1994.

87 USTR, “USTR Mickey Kantor Orders 100% Tariffs
on More Than $1 Billion of Chinese Imports: Cites
China’s Failure to Protect U.S. Intellectual Property,”
Press Releasdreb. 4, 1995; USTR, “United States and
China Reach Accord on Protection of Intellectual Property
Rights, Market Access,Press Releasd-eb. 26, 1995;
and Michael Kantor, United States Trade Representative,
remarks before U.S. Council for International Business
conference orintellectual Property Protection in the Year
2000 Washington, DC, Mar. 15, 1995.



Table 3-1

Summary of activity on Special 301 investigations related to software during 1990-95

Country Issue

Docket

no.

Initiation
date

Status as

of April 1995

China Intellectual property
protection,
Market access

Brazil Intellectual property
protection

Taiwan Copyright laws

India Copyright laws

See footnote at end of table.

301-92

301-88

301-89

301-85

June 1994

May 1993

May 1992

May 1991

On June 30, 1994, China was identified as a
priority foreign country market access under
Special 301. China’s identification as a priority
country was primarily based on its failure to
create an effective intellectual property enforce-
ment regime and provide market access to
persons who rely on intellectual property protec-
tion. On February 4, 1995, the USTR ordered the
imposition of 100 percent tariffs on $1.08 billion of
imports of certain Chinese products, to become
effective on February 26, 1995. Sanctions were
averted when an agreement on improved IPR
protection was signed on February 26, 1995.
The USTR is monitoring compliance with this
agreement pursuant to section 306(a)(2) of the
Trade Act (59 FR 10225).

On May 28, 1993, Brazil was identified as a
priority foreign country under Special 301.
Brazil's identification as a priority country was
based on policies and practices of the Brazilian
Government that deny adequate and effective
protection of intellectual property rights. On
February 28, 1994, on the basis of measures and
assurances offered, the USTR decided to
terminate this investigation and authorized the
revocation of Brazil's identification as a priority
foreign country. The USTR is monitoring Brazil's
implementation of these measures pursuant to
section 306(a)(2) of the Trade Act (59 FR 10225).

On May 29, 1992, Taiwan was identified as a
priority foreign country under Special 301.
Taiwan'’s identification as a priority country was
due to certain acts, policies, and practices related
to its protectionof intellectual property rights,
including that of software. On June 5,1992, the
USTR terminated the investigation after reaching
an agreement on providing improved levels of
protection for patents, copyrights, trade secrets,
layout designs of integrated circuits, and
industrial designs. In addition, the USTR decided
that the information in the agreement reached
with Taiwan warranted revocation of the identifi-
cation of Taiwan as a priority foreign country. The
USTR ismonitoring compliance with this trade
agreement pursuant to section 306(a)(2) of the
Trade Act (57 FR 25091).

On May 26, 1991, USTR self-initiated a section
301 investigation with May 1991 respect to
certain acts, policies, and practices of the
Government of India that deny adequate and
effective protection of intellectual property rights
and fair and equitable market access to U.S.
persons and companies, including software and
service companies, that rely upon intellectual
property protection. On February 26, 1992, the
USTR determined that the Government of India’s
denial of adequate and effective protection of



Table 3-1— Continued

Summary of activity on Special 301 investigations related to software during 1990-95

Docket Initiation
Country Issue no. date

Status as

of April 1995

India—Continued

Thailand Copyright laws 301-82 Dec. 1990

intellectual property was unreasonable and
burdened or restricted U.S. commerce. The
USTR further determined that, while no respon-
sive action was appropriate at the time, action
may be necessary and instructed the Trade
Policy Staff Committee to develop appropriate
options.

USTR initiated an investigation of the Thai
Government's practices Dec. 1990 relating to the
enforcement of copyrights on December 21,
1990. Consultations were held between the
United States and Thailand, and on December
21, 1991, the USTR determined that copyright
practices were burdensome to U.S. trade. The
Thai Government improved its enforcement laws,
and USTR decided to terminate the investigation
and monitor the implementation of the Thai laws.
Early in 1993, the Thai Government began steps
to enforce existing copyright law. Despite
progress, the USTR announced on April 30,
1993, that Thailand would remain a priority
foreign country because of its failure to provide
adequate patent and copyright protection. In May
1993, Thailandagreed to bring its intellectual
property law up to GATT standards set out in the
Uruguay Round. Based on these actions and
other commitments, the USTR removed Thailand
from the priority foreign country list on September
7, 1993. USTR continues to monitor that govern-
ment’s implementation of measures to improve
enforcement procedures and combat copyright
piracy, including that related to software.

1 Dates reflect the month and year USTR initiated an investigation.

Source: Compiled by USITC staff.



mass production and re-export of pirated software the provision of voice telephof§. This section
products88 briefly examines existing regulations that most affect
outsourcing firms, competitive implications for U.S.
firms, and industry proposals to reduce regulatory
impediments to outsourcing.

Latin America also has emerged as a focal point
for anti-piracy efforts. Piracy rates in Brazil and
Argentina are reported to be very high as a result of
strong demand for PC-based programs and lax
enforcement efforts by local legal authoritfs.
Mexico, on the other hand, is considered to be a
bright spot for U.S. software firms seeking greater :
Ieggal pl)arotection and enforcement augthg?ﬁy. Private Networks
IPR-related provisions in the North American Free Private networks, usually composed of leased
Trade Agreement (NAFTA)'make.it easigr for U.S. lines, allow service providers to reduce
firms to pursue software pirates in Mexican courts. communications costs by maximizing line efficiency.
U.S. industry representatives have cited NAFTA as a prjyate networks are most economic when dedicated
model for future international agreements addressingjines are leased from public telecommunications
the intellectual property issi#. operators (PTOSY at flat rather than volume-sensitive

rates, and when companies using leased lines have the
freedom to resell excess capacity to other

Telecommunications Regulations companies®

The principal external factor affecting computer Leased lines are available in most industrialized
service firms, particularly outsourcing firms, is regions, but they remain accessible only from

telecommunications regulatiofd The most important ~ Mmonopoly providers in many countries, including
issues identified by U.S. computer outsourcing firms Austria, France, Germany, Italy, and Sp#inFurther,
are the policy variations among countries regarding While leased lines are usually available on a flat-rate
(1) the construction and use of private telecommuni- basis, installation delays and high tariffs may inhibit
cations network® and (2) the regulations surrounding the use of such liné¥. U.S. outsourcing firms with

88 The software industry has recommended that 94 For more infqrmation on these issues, see l_JSITC,
Indonesia be named a priority foreign country under “Compu_ter Outsourcing Services: _Telecon"_lmunlcatlon
Special 301 for 1995. The country has gained notoriety ~Regulation Affects Global Competitive Position of U.S.
for facilities that supply copied software manuals and Firms,” Industry, Trade, and Technology Revigwg.
programs for several Asian markets. The software 1994, p. 1.
industry also monitors the markets in Korea and the 95 PTOs are state-sanctioned monopoly telecom-
Philippines, where software piracy is particularly high. munications providers. Most were created by local
For more information, see BSA, “Indonesia—Software governments to provide postal and telecommunications
Industry Priority In Annual Special 301 FilingNews services.

Releasg Feb. 13, 1995. 9 For more information on the advantages of private

89 1IPA, Special 301 Submissignand BSA,Report networks, see Andrew Adonis, “Company Cash Filters
on Copyright Protection in Latin Americd992. Through Political Bars,Financial Times Mar. 17, 1994,

90 SPA and BSA officials, interviews by USITC staff, p. 15; and U.S. Congress, Office of Technology
Washington, DC, Feb. 1994. Although enforcement Assessment (OTAWJ.S. Telecommunications Services in

mechanisms are in place, piracy in Mexico reportedly still European Marketg§Washington, DC: U.S. Government
exists and is monitored by the software industry. See Printing Office (GPO), 1993), pp. 56-57.
BSA, “Indonesia—Software Industry Priority In Annual 97 International Telecommunication Union (ITU),

Special 301 Filing,"News Release~eb. 13, 1995. World Telecommunication Development Report 1994
91 SPA and BSA officials, interviews by USITC staff,  (Geneva: ITU, 1994), p. 58.

Washington, DC, Feb. 1994. 98 For example, in 1993, a survey of 34 countries
92 This section applies specifically to those computer  revealed that 22 of them required more than 30 days to
outsourcing firms that provide processing services in provide leased lines. Furthermore, 25 of these countries
off-site facilities. reportedly leased lines at prices that appeared to bear little
93 For the purposes of this report, constructing private or no relationship to cost. Cost-based (or flat) rates are
telecommunications networks principally refers to putting  believed to result in more efficient private line service
together networks of leased lines and interconnecting them than volume- or usage-sensitive rates. Kenneth W.
with public switched networks. Firms have to connect Leeson, IBM internal reporChanging Telecommuni-
their private networks to public lines in order to have cations Structures: A Global Status Repdtg. 30,
universal calling ability. 1993, p. 13.



operations in Europe, such as IBM/ISSC, claim that \/gice Telephony
high-grade leased lines are typically scarce, PTO
billing is inaccurate or irregular, and leased lines
generally are not interconnected with the fastest data
networks?® Outsourcing firms also note difficulties

Although most outsourcing firms focus solely on
data transmission, voice telephony services and the
regulations surrounding them are becoming an
. L ) ) . . _increasingly important component of the industry.
in attaining leased lines in countries such as Ch'naOutsourcing firms, such as IBM/ISSC, DEC, and EDS

and In_dl_a. V_V'thOUt the right to employ MOr€  state that customers increasingly prefer to grant data
cost-efficient private networks, computer outsourcing processing contracts to firms that also provide voice
firms are forced to use public switched networks transmission servicd§2

whose access and pricing policies are under the
control of PTOs. This may place outsourcing firms
at a competitive disadvantage with PTOs that are
able to use and control network access when bidding
against outsourcing firms for service contracts.

Computer outsourcing firms have an incentive to
transmit voice as well as data over private networks
because a greater volume of information transmitted
over leased lines increases the cost efficiency of their
private networks. In addition, real-time voice
serviced03 are a natural extension of the data
transmission and value-added serviés these
computer service firms may currently offer. Although

Government restrictions on data flow over
international leased lines pose additional challenges to

outsourcing firms.  For instance, Fiat SPA (ltaly) yany countries are in the process of liberalizing
experienced difficulties  transferring employee data egyrictions on voice and data communications, there
from France to ltaly for processing because Of gre |ess than 10 countries worldwide that currently
prohibitions on transmitting confidential employee permit competition in voice services mark&s.
data across international borders. Fiat's problem wasgigyre 3-3 shows the relative regulatory climate in
resolved eventually, but similar difficulties reportedly = several important markets.

persist. National data protection laws sometimes
interfere with data transmission across international
borders. Many U.S. outsourcing firms are concerned
that the EU’s privacy directiv€9 will hinder their
ability to provide services internationafi§t

Computer Outsourcing Firms’ and
Users’ Policy Proposals

99 OTA, U.S. Telecommunications Services in In response to efforts to liberalize
European Marketsp. 7; and industry representative, telecommunications regulations worldwide, U.S.
interview by USITC staff, Washington, DC, Apr. 14, computer outsourcing firms have made several

1994. suggestions to foreign telecommunications authorities

100 Amended Proposal for a Council Directive on the
Protection of Individuals with Regard to the Processing of
Personal Data and on the Free Movement of Such Data
(COM (92) 422 Final-SYN 287, Oct. 15, 1992). For the
positive and negative implications of the proposed
directive, see M. Nanette Di Tosto, “International Data
Protection Landscape,” July 23, 1993, pp. 1-4.

101 pegpite discussion of the proposed privacy
directive at several EU Internal Market Council sessions
in Luxembourg during the summer of 1994, there
remained a number of stumbling blocks to the agreement,
including transmission of data to third countries and the
scope of the directive. After a Council meeting on June
10, 1994, the text was referred to the Committee of
Member States’ Permanent Representatives where it was
still pending as of March 1995. “Internal Market: Data
Protection: Presidency Pulls Out All the Stops in the
Search for Compromise European Reportno. 1958,

June 15, 1994, pp. 1-2; “Internal Market: No Agreement
in Council on Personal Data Protectiogliropean

Report No. 1959, June 17, 1994, p. 12; and EU officials,
telephone interview by USITC staff, Dec. 1, 1994 and
Mar. 20, 1995.

regarding future policiet’® First, they recommend
nondiscriminatory access to public switched networks
by all firms. This would allow outsourcing firms to
take full advantage of the cost savings afforded by

102 |ndustry representatives, interviews by USITC
staff, Washington, DC, Apr. 14, 1994, Dec. 30, 1994, and
Jan. 3, 1995.

103 Real-time voice service is the transmission of
voices as conversations occur.

104 vialue-added services provide collection, selection,
formatting, processing, or selective delivery of transmitted
material. They provide “value” to otherwise basic trans-
mission of voice or data over telephone lines. OUAS.
Telecommunications Services in European Marketsl.

1051TU, p. 60. Multilateral negotiations on the
provision of basic telecommunications services have
begun. These negotiations are scheduled to conclude in
April 1996, and many hope progress there will further aid
U.S. outsourcing firms in overseas ventures.

106 |ndustry representatives, interviews by USITC
staff, Washington, DC, Apr. 14, 1994, Dec. 30, 1994, and
Jan. 3, 1995.



Figure 3-3
Relative competitive opportunities for outsourcing firms in major markets, based on
telecommunications restrictions 1

less ; ; ;
restrictive United Kingdom gtrg{gg
Australia Sweden
Japan
Canada
Germany
Korea Egﬂg
Voice
telephony
France
Spain
Brazil
Austria
Singapore
Italy
more
restrictive
more . less
restrictive Leased lines restrictive

1 Relative restrictions in voice telephony were assessed by examining the levels of competition allowed in basic telephony services,
value added services, and the ability of individual customers to own telephony equipment. Relative restrictions in leased lines were
assessed by examining the regulations on connecting leased lines to a public network, the extent of competitive safeguards,
independence of regulatory authorities from PTOs, availability of flat-rate fees, time required for acquiring leased lines, the availability
of cost-based pricing, the ability to resell unused capacity, and the ability to switch calls through a third country.

Source: Data compiled by USITC staff.

private networks. In addition, outsourcing firms are their flat rates on these calculations, the rates of

encouraging nondiscriminatory cost-based pricing of cross-subsidization of competitive business with
leased lines®” Current pricing, usually based on funds from monopoly  busine$8®  Lastly,
call volume, gives the PTOs an advantage over outsourcing firms propose more timely and
computer services firms that are competing directly transparent notification of technical changes required
for outsourcing contracts. Because PTOs andby companies operating private networks to access
outsourcing firms increasingly compete with one the public network.

another, outsourcing firms also are seeking
prohibitions on

54—Continued
comparable leased-line services vary too greatly to
conclude that all providers use costs as a basis for prices.
108 Cross-subsidization occurs when state-sanctioned
107 The costs associated with providing leased lines  monopolies competing in competitive market segments use
are calculated by individual telecommunications firms. excess monopoly profits to subsidize their
Although many telecommunications providers now base price-competitive markets.




Whereas some progress toward regulatory reformbeen revised or lifted, controls on software with

has been achievéd? U.S. outsourcing providers are
anxious to see further progréd8. User groups, such
as the International Chamber of Commerce,
Information Technology Association of America, the

the

encryption capabilities remain in plate.

Encryption ensures the security and integrity of
electronic communications and files. Data are

International Telecommunications Users Group, and scrambled using mathematical formulas so that only

the European Virtual Private Network Users
Association, continually encourage further liberal-
ization around the globe.

Export Controls on Software
with Encryption Capabilities

Another external factor significantly affecting the
competitiveness of software firms is government
export controld!!l U.S. software industry officials

authorized recipients who hold the code necessary to
unscramble the data can obtain sensitive
information116 Because of the increasing importance

of information security to many businesses, many
domestic and foreign customers look for encryption

capabilities when purchasing software.

The most popular encryption method is based on
the Data Encryption Standard (DES). DES has been
adopted as a Federal standard for the protection of the
U.S. Government’s unclassified information. It is
considered virtually impossible to break into

assert that foreign software producers are afforded aéncryption products of DES-strength or gredtér.
competitive advantage because of outdated U.S.For this reason, many firms, domestic and foreign,

export control regulatiod$2 pertaining to software
with encryption capabilitie$!3 The U.S. Government
originally imposed export controls after World War |l
to limit sales of high-technology goods to Communist
countriest!4 Although many of these controls have

109 An example of such a step is the EU directive in
which competition in voice services is to be allowed by
1998. Commission Directive on Competition in the
Markets for Telecommunications Services, Xial L 192
(July 24, 1990), p. 10; an@ouncil Directive on the
Establishment of the Internal Market for
Telecommunications Services Through the Implementation
of Open Network Provision, ONo. L 192 (July 24,

1990), p. 1.

110 |ndustry representatives, interviews by USITC
staff, Washington, DC, Apr.-May 1994.

111 Export controls on software with encryption
capabilities also impact U.S. service firms. For example,
a systems integrator may be denied an export license for
encryption products that are necessary to create a secure
network for an overseas client. Information Technology
Association of America (ITAA),The National Information
Infrastructure Sept. 1994, p. 6.

112 y.s. export controls are administered under the
Export Administration Acts of 1979 and 1988, as
amended (50 U.S.C. app. 2401, et seq., 1988). The
Export Administration Regulations implement the Export
Administration Act (15 CFR 774.1).

113 Business Software Alliance (BSA), “U.S. Software
Companies Competitiveness Threatened by Outdated
Export Control Regulations: $6 to $9 Billion in Annual
Revenues at Risk,News ReleaseOct. 11, 1993, p. 1.

114 “Export Control Reform,”Statement by the Press
Secretary the White House, Mar. 30, 1994; “U.S.
Chamber of Commerce Opposes Export Control Bill,”
Press ReleasdJ.S. Department of Commerce, Aug. 11,
1994; Denise Claveloux, “Cocom Initiates Reforms,”
Electronics Nov. 22, 1993, p. 1; “U.S. Liberalizes Export

desire DES strength encryption software.

U.S. and Foreign Controls

Software with encryption capabilities is controlled
as a munitions item by the U.S. State Department and
is subject to National Security Agency revi€W. The
U.S. Government's reason for maintaining controls on
exports of cryptographic software is to protect its
overseas surveillance capabilities. Currently, U.S.
companies are allowed to offer encryption as a feature
in software sold in the United States. However, they
generally are prohibited from including encryption of
DES-strength or greater in mass-marketed software
program export$1® Although overseas banks, other
financial institutions, and foreign subsidiaries of U.S.
companies receive exemptions to the encryption ban,
most other businesses do not. In general, applications
for the export of encryption software of DES-strength

61—Continued
Controls for China,"The China Business Review
May-June 1994, p. 4; and U.S. government officials,
telephone interview by USITC staff, Nov. 17, 1994.

115 “Export Control Reform,”Statement by the Press
Secretary the White House, Mar. 30, 1994; and “U.S.
Chamber of Commerce Opposes Export Control Bill.”

116 spA, “Export Controls on Encryption Software,”
Government Affairs BriefingDec. 1993, p. 1.

117 Industry representatives, interview by USITC staff,
Washington, DC, Feb. 1994.

118 curtis E.A. Karnow, “Encryption and Export
Laws,” Software PublisherNov./Dec. 1994, pp. 52-54.

119 BSA, “U.S. Software Companies Competitiveness
Threatened,” p. 1.



or more are denied by the U.S. Government, even 125 BSA, “U.S. Software Companies Competitiveness
for exports to allied countrigg? Threatened,” p. 1.

Most other countries, including the major allies of In 1994, Congress considered a revision of the
the United States, maintain export restrictions only for Export Administration Act, the most important piece
certain proscribed countries (terrorist natiotd). For of legislation related to export controls. One
instance, companies in France, Germany, and Japariepresentative introduced legislation that would have
can easily ship software products with encryption €liminated the requirement for a validated export
capabilities to the United States. However, U.S. firms license for most software with encryption capabilities.
cannot export such products to those countries withoutThis bill, however, would have retained restrictions on
receiving special licenses. software that potentially could be used by foreign

military sources or terrorisi®8 Although the
proposed legislation was supported by the software

Current Effects and Proposed industry, it was dropped late in the 103rd Congress in
Ch fUS. E C | an apparent compromise with the Administration on
anges of U.S. Export Controls another related issd8’ Although legislation to revise

Unilateral U.S. controls on the export of software the Export Administration Act was introduced again
with encryption capabilites are not effective, in January 1995 (H.R. 361), action is not expected on
according to many industry analy3® This is  the bill before late 199528
because sophisticated encryption technology and
products are widely available from foreign
manufacturers. A study by the Software Publishers
Association (SPA) identified 215 foreign hardware (Government Research Programs
and software products from non-U.S. manufacturers in
at least 20 foreign countries that now encrypt text and ~ Governments in the United States, Europe, and
other datd?3 Of those, 84 used the DES stand&tl.  Japan all have supported research programs to
Because DES or DES-strength software is widely promote software development (figure 3-4). Some of
available across the globe, industry officials assert thatthe most successful government initiatives have been
the principal effect of U.S. export controls on defense-related software research programs in the
software containing such encryption capabilities is to United States. Some analysts suggest that these
deny sales to U.S. software companies. According toprograms have succeeded because they have had
a 1993 study prepared for the Business Software
Alliance (BSA), U.S. software publishers could lose
$6 to $9 billion in annual revenues due to such
controls!25

126 4 R. 3627, “A Bill to Amend the Export
Administration Act of 1979 with Respect to the Control of
Computers and Related Equipment,” introduced in the
U.S. House of Representatives, Nov. 22, 1993.

127 The compromise involved a change in the
Administration’s position on another type of encryption
standard, popularly known as the “clipper chip.” On
Environment, Committee on Foreign Affairs, U.S. House February 4, 1994, the Administration had announced that

of Representa- tives, hearing on “Export Controls on Mass it .WOU|d support a royalty-free public-domgin Digital
Market Soft- ware” (Washington, DC: GPO, Oct. 12 Slgnature Standard for encrypted electronic .data. Products
1993), pp. 33-47 ' ’ ’ utilizing the new standard would not be subject to export

. . , controls. However, industry officials asserted that the
121 The two exceptions to this are the United y

Kinad dF h dl D “clipper chip’'s” coding was easy to unscramble and
Ingdom and France, who reportedly maintain export provided the U.S. Government with a means for electronic
controls on a slightly larger number of countries. U.K.

f d . i | USITC. Nov. 22 surveillance. As such, the chip would have a difficult
software and services firm, letter to » NOV. 22, time competing in domestic and foreign markets against
1994; and U.S. industry representative, telephone

; . encryption software which does not permit such
interview by USITC staff, Jan. 3, 1995. surveillance. David T. Bottoms, “U.S. Government

122 James Daly, “Export Guides Hinder U.S. Encryp-  Adopts Encryption StandardElectronics Feb. 14, 1994,
tion Trade,”Computerworld Sept. 20, 1993, p. 161; and  p. 11. On July 20, 1994, the Administration indicated
Scott Mace, “Companies Would Buy Foreign Software for that it was willing to consider alternatives to its “clipper

120 Ray Ozzie, President, IRIS Associates, on behalf
of the Business Software Alliance, testimony before
Subcom- mittee on Economic Policy, Trade, and the

Data Encryption,”Infoworld, Oct. 11, 1993, p. 12. chip” technology. Letter dated July 20, 1994, from Vice
123 Ozzie, “Export Controls on Mass Market President Albert Gore to U.S. Rep. Maria Cantwell.
Software,” pp. 33-47. 128 U.S. Government and industry officials, interviews

124 DES software is also available worldwide through by USITC staff, Mar. 15, 1995; and Thomas M. Lemberg,
the Internet and by file transfers through telecommunica- Vice President and General Counsel, Lotus Development
tions networks. Corporation, remarks before U.S. Council for International



Business conference dntellectual Property Protection in
the Year 2000Washington, DC, Mar. 15, 1995.









clearly defined military objectives and high levels of
organization:29

By contrast, cooperative efforts between
government and private industry in civilian-oriented

Based on the limited success of most
government-funded  research  programs, many
countries now are focusing on broader initiatives to
encourage advances in the software and service
industries. Many governments are replacing direct

research have been much less successful in achievingesearch support with indirect support to promote

their overall goals. Factors limiting success include development

the difficulties of (1) managing large, complex
programst30  (2) predicting changes and future
directions in the markéfl (3) obtaining the full
cooperation of private-sector participah®s; and
(4) including small innovative firms in major

projects!33 Disagreement by participants on research advocate
agendas also has been a major problem. Despite thes

difficulties, some of the civilian-oriented research
programs did provide indirect benefits by advancing
and diffusing knowledge in various software
technologied34

129 y.s. industry analysts, interviews by USITC staff,
Washington, DC, May 1993 and Aug. 1994.

130 stephen E. Siwek and Harold W. Furchgott-Roth,
International Trade in Computer Softwaf@/estport, CT:
Quorum Books, 1993), pp. 153-154.

131 M.A. Cusumano,Japan’s Software Factorie@New
York: Oxford University Press, 1991), p. 419.

132 y.s. industry analysts, interviews by USITC staff,
Europe and Washington, DC, May 1993 and Aug. 1994;
and European Commission officials, interviews by USITC
staff, Europe and Washington, DC, May 1993 and Sept.
1994.

133 The EU’s European Court of Auditors found that
12 companies received over 95 percent of ESPRIT’s
available funding in 1992. Denise Claveloux, “European
Union Financial Watchdog Slams Esprit Program,”
Electronics Feb. 14, 1994, p. 14; and Cusumadapan’s
Software Factoriespp. 388-420.

134 In the United States, civilian government agencies
credited with diffusing software technology include the
National Science Foundation, whose support for computer
science research was widely dispersed among U.S.
universities; the National Aeronautics and Space
Administration; and the National Institutes of Health. In
Japan, the Ministry of International Trade and Industry
(MITI), the Ministry of Posts and Telecommunications,
and the Ministry of Education have been the principal
civilian agencies promoting computer science research.
William Aspray and Bernard O. Williams, “Arming
American Scientists: The Role of the National Science
Foundation in the Provision of Scientific Computing
Facilities for Colleges and Universities,” forthcoming, in
Annals of the History of Computing995; David
Mowery, Professor, University of California, Berkeley,
telephone interviews by USITC staff, Aug. 1994; and
MITI officials, telephone interviews by USITC staff, Oct.
13, 1994.

their  nations’ information

infrastructure¢3®> For example, one of the most

recent government initiatives affecting software and
services in the United States is the National
Information Infrastructure (NII). Congressional and

Administration proposals for the NIl (figure 3-5)

implementation of a  nationwide

[glecommunications and computer network capable of
carrying voice, data, and video over a high-speed
digital infrastructure. The so-called “information

superhighway” is expected to bring the benefits of
information technology to residences as well as the
workplace.

of

Computer industry officials state that the proposed
NIl would stimulate demand for software, custom
programming, and systems integration services.
Interest in software products would increase as more
users gained access to computer networks. Further, the
connection of various components of the national
network likely would require custom programming
and systems integration services. The network could
also serve as an effective distribution outlet for
softwarel3®  Industry analysts suggest that the
government’s role in the NIl should be indirect,
limited to such tasks as removing legal and regulatory
hurdles, coordinating standards activities, and assuring
universal access to the netwdd. According to
these analysts, actual development and
implementation of new technologies and services in
connection with the NIl should be reserved for private
sector firms competing in the marketpldég.

Government policy makers in Europe and Japan
have made similar proposals for developing their
nations’ information infrastructures (figure 3-5). The
goal of the EU’'s Research and Development in
Advanced Communication Technology for Europe
(RACE) program is to develop an integrated

135 siwek, International Trade in Computer Software
pp. 153-154.

136 U.S. industry representatives, interviews by
USITC staff, Silicon Valley, CA and Seattle, WA, Apr.
14-24, 1993.

137 ITAA, National Information Infrastructure:
Industry and Government RoléArlington, VA: ITAA,
1993),
pp. 1-23.

138 ITAA, The National Information Infrastructure:
Overcoming the Obstacles: Financial, Regulatory, and
Technical (Arlington, VA: ITAA, Sept. 1994), pp. 33-34;



and U.S. industry representatives, interviews by USITC
staff, 1993 and 1994.









broadband communications system.
objective is to provide the EU with the infrastructure
needed to make it a major player in world
information technology markets, including markets
for software and servicé$? In Japan, the Ministry

The program’smeasures aimed at encouraging capital formation,

have had significant impact on the competitive
success of small software and service firms. By
most accounts, the U.S. venture capital system has
reached a high level of institutional maturity and

of Posts and Telecommunications has announced thdiquidity that puts small U.S. firms in a better

construction of a national information-commu-
nications infrastructure to link every home and
business in that country by 203 Although the

position to raise capital and expand operatidds.
In addition to a traditional venture capital industry
that invests from $3 to $4 billion annually in about

Japanese Government expects the private sector t8,000 U.S. ventures, some experts suggest that there

build the network, it is considering a number of
incentive programs, including the provision of
interest-free loans and tax incentives to motivate
private businessé$l

Government Policies Affecting
Small Businesses

Government policies that specifically affect small
businesses are important factors influencing the

competitiveness of the software and service industries.

This is due in large part to the continuing importance
of entrepreneurship in the development of viable

software and service firms worldwide. Because these

industries are still quite young relative to other sectors
of the global economy, government policies designed

to encourage small business growth have a relatively

large effect. An estimated one-third of global software
and service
businesses, and small firms are likely to play a large
role in these industries for many years to céfife.

It appears that international differences in the
availability of capital for financing new ventures,
shaped in part by tax policy and other government

139 EU industry representatives, interviews by USITC
staff, May 12, 1993; Laura D’Andrea Tysowho's
Bashing Whom?: Trade Conflict in High-Technology
Industries (Washington, DC: Institute for International
Economics, 1992), p. 246; and “Information
Superhighways,’European Information Technology
Observatory (EITOYFrankfurt: EITO, 1994), pp. 101-104.

140 Japan Telecommunication Coundigforms
Towards the Intellectually Creative Society of the 21st
Century: Program for the Establishment of
High-Performance Info-Communications Infrastructure
May 1994, p. 1.

141 “MPT Establishes Special Loans for the
Development of the Subscriber Optical Fiber Network,”
MPT News vol. 5, No. 20, Jan. 23, 1995.

142 According to the Small Business Administration,
any company having less than $14.5 million in average
annual revenue is considered a small business in the

software and service industries (based on SIC codes 7371,

7372, 7374). See 13 CFR 121.601.

revenues are generated by small

is an “invisible” venture capital market consisting of

high net worth individuals who invest an estimated
$10 to $20 billion annually in up to 30,000 U.S.

venturest44 It is believed that a significant number

of software and service firms benefit from such
financing.  Figure 3-6 illustrates the variety of

non-government sources of capital available to new
computer software firms in the United States.

While the cost and availability of capital are
matters of concern for all software and service firms,
they appear to be particularly important issues for
smaller businesses which often lack collateral assets
and a proven market record. This situation can
complicate the task of securing venture capital
financing and commercial bank loans. Two recent
Congressional proposals are intended to improve the
availability of capital for small U.S. firms in advanced
technology industries. The first of these measures
would relax numerous restrictions on the ownership of
privately held firms organized as “Subchapter S”
corporationd#>  Most importantly, this proposal
would

143 This perception of the U.S. venture capital system
is shared by some international commentators. In its 1992
White Paper on the software industry, Japan’s Ministry of
International Trade and Industry (MITI) notes that the
competitive strength of the U.S. software industry “can be
attributed in part to the availability of large amounts of
risk money, including venture capital.” MITI, “A New
Era of Software: Urgent Proposals,” by the Basic Policy
Subcommittee, Information Industry Section, Industrial
Structure Council, Dec. 1992, pp. 27-28.

144 william E. Wetzel, Jr., Director, Center for
Venture Research, University of New Hampshire,
testimony before the Subcommittee on Capital Markets,
Securities, and GSEs, Committee on Banking and Finance,
U.S. House of Representatives, Mar. 2, 1995.

145 The Subchapter S Corporation Act of 1982 (P.L.
97-354, 96 Stat. 1669, 26 U.S.C. 1361 et seq), Oct. 19,
1982. Entrepreneurs may choose one of several methods
to create a legal structure for their company, including
proprietorships, partnerships, corporations, or S
corporations. S corporations carry certain benefits in terms
of tax treatment, and certain restrictions as to the number
of shareholders and class of stock that can be offered.
Although a number of small businesses may start out as



Figure 3-6
Sources of capital for new computer software companies, 1990 1
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Source: National Science Board, Science and Engineering Indicators-1991, p. 448. Derived from the Core Tech database,
Corporate Technology Information Services, Inc.

increase the limit on the number of shareholders in aobservers contend that there recently has been an
Subchapter S corporation from 35 to 50 and permit overall decline in the amount of early-stage equity
tax-exempt organizations, financial institutions, and financing available for start-up technology firms
nonresident aliens to own stock in the firm. (figure 3-7), littte agreement exists on whether and
Representatives of the software and service industrieshoW it might be appropriate for government to
see this measure as an important step toward easin§€come directly involved in the capital market to
access to capital for small, growing firms. address a possible shortdgé.

. 93—Continued

In 1993, a House subcommittee also explored the pegeral Role in the Availability of Financing for
possibility of expanding government provision of High-Technology Companies before the House Committee
equity financing through venture capital markets for on Banking, Finance, and Urban Affairs Subcommittee on
high-technology ~start-up firm<¢ While some Economic Growth and Credit Formation, Nov. 16, 1993;

and U.S. House of Representatives, Report on the Hearing

92—Continued on The Availability of Financing for New-High-
Technology Companies before the House Committee on
Banking, Finance & Urban Affairs, Subcommittee on
Economic Growth and Credit Formation, Oct. 26, 1993.

S corporations, most will later elect to be treated as C (or
regular) corporations as they grow. Fenwick & West,

Venture Capital: A Strategy for High Technology 147 . . . .
Companies(Palo Alto, CA: 1992), p. 4. For dlscu§5|o_ns on the relative merits of a _
government role in financing venture capital, see Cynthia

146 U.S. House of Representatives, Report on the A. Beltz, Financing Entrepreneurg§Washington, DC: AEI
Hearing on Equity Investments, Venture Capital, and the  Press, 1993).



Figure 3-7
U.S. venture capital investment, 1986-93
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Source: Compiled by USITC staff based on data from the National Venture Capital Association.

In addition to the Congressional proposals above, Although European and Japanese governments
government sources of capital available to start-up also have concerned themselves with problems of

firms in the United States include a new U.S. Small capital formation in high-technology sectdf§, such
Business Administration program that offers “micro” nolicies  primarily ~ have  benefited  larger,

loans of up to $25000, and a number of g|i.established companies, perhaps to the detriment
quasi-government  state  development  agency of smaller competitor$®0 In Germany, for instance,

programs, funded by certain states in partnership with there is evidence that the emergence of new computer

3 .
corporate backers! The Small Business software firms has been stymied by poor access to

Administration has provided over $40 million to ) 451 - ;
start-up firms over the past decade and, in April 1094, capital markets>® Policies pursued by national

initiated a new Small Business Investment Company
(SBIC) program that will offer more than $1 billion a
year to infant enterprises through venture capita
firms.

149 American Enterprise Institute (AEI), “Financing
| Venture Capital: Is There a Government Role,”
Conference SummaifyVashington, DC: AEI Press,
Apr. 15, 1993), p. 2.

148 SBICs are largely owned by banks and have been 150 EU officials, interviews by USITC staff, Europe,
involved in the establishment of a number of successful May 12, 1993; and EU official, telephone interview by
firms in the computer and electronics industry, including USITC staff. Jan. 3. 1995
Apple Computer and Intel Corp. Anne B. Fisher, ’ T '

“Raising Capital for a New VentureFortune June 13, 151 siwek, International Trade in Computer Software,
1994, pp. 99-101. p. 112.




governments in Europe to address the problem ofization of new technologi¢®> These analysts
capital formation in high-technology sectors have in conclude that the U.S. system has, on a broad level,
the past included various types of financial support discouraged high-risk investments and favored debt
designed to help “national champion” firms compete over equity as a financing vehicle. However, critics
successfully against more profitable U.S. and of the Japanese tax system have pointed out that
Japanese companies. Such policies are nowJapanese policies have favored larger fitAfs. In
generally regarded as ineffecti{®? as evidenced by ~many cases, larger Japanese hardware firms have
the relative lack of market share accounted for by benefited from capital formation while small
“national champion” firms in computer hardware and software companies have not. Several analysts assert
software market&53 Consequently, certain European that, compared _to th_e United States, Japan barely_ has
governments are adopting different approaches to@ Venture capital industry capable of supporting

revitalizing high-technology firms. For instance, the
French Government, which provided direct capital
support to Groupe Bull for many years, is now
soliciting bids for privatization of the company.

A number of studies have attempted to compare

the economy-wide cost of capital in the United States
with that in Japan, focusing on possible factors
contributing to higher rates of capital formation in
Japant® Two analysts have found that Japanese
capital markets typically offer lower risk premiums on
investments, thereby reducing capital costs for
relatively risky ventures involving the commercial-

152 The Futures GroupThe Impact of Foreign
Industrial Targeting on the U.S. Computer Industry
Report 701-138-03 (Glastonbury, CT: The Futures Group,
Apr. 30, 1985), pp. 2-14; Kenneth Flamm, “Globalization
in the Computer Industry,” background paper for experts
meeting at the OECD, Paris, Dec. 17, 1990, p. 19;
European industry representatives and EU officials,
interviews by USITC staff, Munich, Ivrea, Paris, London,
and Brussels, May 6-24, 1993; and EU industry official,
telephone interview by USITC staff, Nov. 30, 1994.

153 Michael F. Oppenheimer, “Computers” and
“Software” chs. inNontariff Barriers: The Effect on
Corporate Strategy in High-Technology SectdBoulder:
Westview Press, 1987), pp. 61-82, 119-139.

154 B.D. Bernheim and J.B. Shoven, “Taxation and
the Cost of Capital: An International Comparisofitie
Consumption Tax: A Better Alternativé@ambridge, MA:
Ballinger Publishing Co., 1987), pp. 61-86; K.R. French
and J.N. Porterba, “Are Japanese Stock Prices Too High,”

paper presented at the Center for Research Security Prices,

Seminar on the Analysis of Security Prices, Chicago, IL,
May 4, 1989; G.N. Hatsopoulos and S.H. Brooks, “The
Cost of Capital in the United States and Japan,” paper
presented at the International Conference of Capital,
Kennedy School of Government, Harvard University,
Cambridge, MA, Nov. 19-21, 1987; and T. Tachibanaki,
“The Taxation of Income from Capital in Japan,” ch. in
Government Policy Towards Industry in the United States
and Japan(Cambridge: Cambridge University Press,
1988), pp. 51-96.

entrepreneurial efforts in computer hardware and
softwarel®”  According to Japanese estimates, 77
software companies folded during the first 9 months
of 1992 due to slowing software demand and a tight
financial market>8

In addition to the above capital formation issues,
U.S. tax policies, particularly those related to tax
treatment for capital gains, may have a significant
effect on small firms in the software and service
industries.  Some industry analysts suggest that
elimination of preferential tax treatment for capital
gains income in the United States has hurt small
businesses in a disproportionate way, primarily
because small firms typically must rely more heavily
on equity (rather than debt) financitef Because
equity investors must demand a higher rate of return
in order to offset greater risk and capital gains tax
obligations, the relative cost of capital for small
software and service firms may be higher. Analysts
note that last year’s 50 percent reduction in taxes
on capital gains earned on investments

155 B. Douglas Bernheim and J.B. Shoven,
“Comparing the Cost of Capital in the United States and
Japan,” ch. inTechnology and the Wealth of Natipresl.
Nathan Rosenberg, Ralph Landau, and David C. Mowery
(Stanford: Stanford University Press, 1992), pp. 151-174.

156 y.S. industry analysts and representatives,
interviews by USITC staff, Silicon Valley, CA, Apr.
14-24, 1993; and U.S. software industry analyst, telephone
interview by USITC staff, Nov. 30, 1994.

157 Christopher WoodThe End of Japan InqNew
York: Simon and Schuster, 1994), pp. 157-158.

158 Edmund Klamann, “Japan Confronts New
American Import: Price CompetitionJapan Economic
Almanac 1993p. 84.

159 «y.S. Tax Policy Has Contributed to Higher
Capital Costs,” testimony by Mark A. Bloomfield and
Margo Thorning, American Council for Capital Formation,
before the House Ways and Means Committee, Mar. 5,
1990. In many cases, small start-up software firms rely
more on equity (rather than debt) financing because they
have fewer tangible assets that can be used as collateral.



in certain entrepreneurial ventures is a step in theand degrees in computer scieAB®. Thus, U.S.
right directionl60 students have substantially more opportunities to
obtain education and pursue careers in such fields as
) computer programming, systems integration, and
Education computer engineering than students in other

. . . countriest63
Differences in education systems and patterns of

student achievement also may influence the Further, U.S. college students generally receive a
competitiveness of software and service industries. broader education than do students in other
Because such industries on average create highe€ountriest® Even those students specializing in
paying jobs and expand gross domestic product at atechnical fields such as computer science and
faster pace than many other industries, suchengineering often are required to round out their
educational differences also can have an importanteducation with liberal arts and humanities courses.
effect on a country’s overall economic welfare. This Many experts attribute the greater success and
section will compare selected features of the educationcreativity of the U.S. software industry to the broader
systems of the United States, Europe, and Japan thagducation received in the U.S. education syst€ém.
appear to be relevant for software, services, and other  Finally, a much larger percentage of U.S.
high-technology sectors. secondary school students continue on to college or
other postsecondary institutions than do students in

. Europe (figure 3-8). European education systems tend
Umted States to separate their higher and lower performing students
at an earlier stage than occurs in the United States,
targeting the lower performing students for vocational
reers.

The U.S. education system has a number of
advantages over other countries’ systems. Currently,
well over 90 percent of U.S. elementary and ¢@
secondary schools possess computers, compared with Despite the advantages that U.S. students have, a
less than an estimated 40 percent in Europe, and 3growing percentage of students enrolled in graduate
percent in Japatfl The increasing use of personal courses in computer science and engineering in the
computers in U.S. elementary and secondary schoolsUnited States during recent years has been non-U.S.
provides U.S. students with more experience in using citizens. In the 1989-90 school year, almost 29 percent
a variety of hardware and software packages thanof all master’'s degrees granted in computer science
students in other countries. and engineering at U.S. universities were granted to

The United States also has the most nonresident foreignef$® The National Science Board

comprehensive network of universities, colleges, and reported that .Of the .1’837 doctoral degrees granted in
technical institutions in the world providing courses COMPUter science in 1991, 45 percent went to

162 Official of the U.S. Department of Education,
telephone interview by USITC staff, Feb. 22, 1994; Karen
P. Juliussen and E. Juliuss€&gmputer Industry Almanac
(Incline Village, NV: Computer Industry Almanac, 1993),

160 This applies to investments in entrepreneurial
ventures held for 5 years or longer. Wetzel, testimony
before the Subcommittee on Capital Markets, Securities,
and GSEs, Mar. 2, 1995. A key recommendation made ) . : .
before the subcommittee was that Congress should revive pp. 243-54; and Siweknternational Trade in Computer
the seed capital provision of the 1993 Enterprise Capital Software pp. _103'106'

Formation Act (S. 368). This provision would increase 163 Ed Feigenbaum, “The Japanese Software Industry:
the rewards for early-stage investment by reducing the ~ Where’s the Walkman,” ch. ifihe Future of Software
capital gains tax from 50 percent of the normal rate to (Cambridge: MIT Press, 1995), pp. 215-227.

zero for certain investments. Ibid. 164 Official of U.S. Department of Education,
161 Official of the U.S. Department of Education, telephone interview by USITC staff, Feb. 22, 1994.
telephone interview by USITC staff, Feb. 22, 1994; and 165 U.S. industry representatives, interviews by

Japanese and European industry and government officials, USITC staff, Silicon Valley, CA and Seattle, WA, Apr.
telephone interviews by USITC staff, Nov. 30 and Dec. 1, 14-24, 1993.

1994. A study conducted for the SPA showed that there 166 U.s. Department of Education, Office of
were 4.4 million personal computers installed in the Educational Research and Improvement, National Center
nation’s school districts in 1992. SPA, “Technology in for Education StatisticscRace/Ethnicity Trends in Degrees

Education,”Government Affairs BriefingWashington, DC, Conferred by Institutions of Higher Education: 1989-90
Oct. 1993, pp. 1-2. 1991.



Figure 3-8
Percentage of 20- to 24-year-old population enrolled in colleges, universities, and technical schools
in selected countries, 1990

Percent
80

70

60

50

40

30

20

10

United States France Germany Japan United Kingdom

Source: U.S. Department of Education, Digest of Education Statistics: 1993, Table 385 (Washington, DC: GPO, Oct. 1993), p. 411.

non-U.S. citizens on temporary visas (figure 39). One reason for declining attendance by U.S.
However, upon graduation, many foreign computer students may be that graduates of U.S. secondary
science students are hired by U.S. firms and remainschools reportedly lack important fundamental skills.
in the United State%8 For example, many educators assert that U.S. students
are entering colleges and technical schools with fewer

167 National Science Boardcience and Engineering  mathematics and science capabilities than students in
Indicators (Washington, DC: GPO, 1993), appendix table  Eyrope and Japaf® Skills in these areas are
2-28, pp. 286-287; and ITAAThe U.S. Information Tech- oy iremely important for students pursuing advanced
nology Industry: Profile 1993ZWashington, DC, 1993). endineering and computer science courses

168 siwek, International Trade in Computer Software 9 9 P )
pp. 103-109. As overseas software industries have . . .
become more established, the number of foreign computer U.S. policy maker; mcreasmgly are Concem.ed
science students returning to their home country to work that the U.S. education system is not preparing
has increased. In spite of this, industry analysts report ~ students adequately for employment in high-
that the majority of off-shore programming contracts are
for low-end projects and thus pose little threat to the U.S.
industry. Industry representatives, telephone interviews by 169 Official of the U.S. Department of Education,
USITC staff, Washington, DC, Mar. 9, 1995. telephone interview by USITC staff, Feb. 22, 1994.




Figure 3-9
Number of doctoral degrees in mathematics and computer sciences awarded by U.S. universities to
U.S. and foreign citizens, 1979, 1985, and 1991
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Source: National Science Foundation (NSF), Science and Engineering Doctorates: 1960-91, Detailed Statistical Table, NSF
93-301 (Washington, DC: NSF, 1993).

technology industrie$’© A number of bills have industry officials suggest that such legislation will
been introduced in the U.S. Congress to encouragenot only help prepare future programmers and other
cooperation among national, state, and local computer industry specialists, it also will increase
governments with respect to improving technology schools’ funding for purchases of software and
support for schools and enhancing science andservicest’l Consequently, the legislation should be
mathematics curriculum (figure 3-10). Software beneficial to the software and service industries.

170 ITAA asserted recently that “...the U.S.
educational system does not produce enough qualified Europe
people to staff our most competitive companies.” ITAA
sees the U.S. computer software industry as “absolutely Certain characteristics of the education systems in

dependent on a steady increase in the number of computermany European countries help assure that secondary
programmers and software engineers,” and therefore

supports more liberal immigration laws that will allow 171 A recent study by SPA showed that of $1.98
continuation and expansion of the influx of educated and billion spent on educational technology in the 1992/93
skilled computer programmers, analysts, and software school year in the United States, $570 million was used
engineers into the United States. ITAFhe National for purchases of educational software. SPA, “Technology
Information Infrastructure pp. 7, 22-24. Conversely, in Education,”Government Affairs BriefingOct. 1993,
many companies suggest that there are numerous skilled pp. 1-2. The value of software bought by schools
programmers in the United States. Industry throughout the United States is expected to top $1.45

representatives, interviews by USITC staff, San Francisco, billion by 1996. “Educational Software: Teacher’s Pet,”
CA, Mar. 1994. The EconomistDec. 10, 1994, p. 67.



Figure 3-10

U.S. legislation for education reform

Proposal

Sponsors

Objectives

Status

S. 1040
Technology for
Education Act of
1994

Jeff Bingaman (D-NM)
(U.S. Senate)

To support systemic improvement of
education and the development of a
technologically advanced citizenry and
an internationally competitive work
force. To be accomplished by estab-
lishing a comprehensive system
through which technology-enhanced
curriculum, instruction, administrative
support resources and services, and
national education standards are pro-
vided to schools throughout the United
States.

Introduced in U.S Sen-
ate on May 27, 1993.
Not voted on in 103rd
Congress. Likely to be
resubmitted in some
form in 1995.

Improving America’s
Schools Act of 1993

(U.S. House of
Representatives);
Edward M. Kennedy
(D-MA) (U.S. Senate)

Secondary Act of 1965. The proposal
establishes high educational standards
for disadvantaged elementary and sec-
ondary school students, improves
teaching of mathematics and science,
and establishes demonstration projects
in educational technology, among oth-
er things.

H.R. 1804 Dale E. Kildee (D-MI) | To improve learning and teaching by Introduced in the U.S.
S. 1150 (U.S. House of providing a national framework for House of Representa-
Goals 2000: Educate | Representatives); education reform, to promote the re- tives on April 22, 1993
America Act Edward M. Kennedy search and systemic changes needed |and in the U.S. Senate
(D-MA) (U.S. Senate) |[to ensure equitable educational oppor- |on June 23, 1993.
tunities for all students, to promote the | Signed by the President
adoption of a voluntary national system | on March 31, 1994.
of skill standards and certifications, Became Public Law
and for other purposes. No. 103-227 (108 Stat.
125).
H.R. 2728 Thomas C. Sawyer To authorize a program of grants to Introduced in U.S.
Technology (D-OH) (U.S. House states to improve the use of technolo- | House of Representa-
Education Assistance | of Representatives) gy in elementary and secondary tives on July 23, 1993.
Act of 1993 schools. Not voted on in 103rd
Congress.
H.R. 6, S. 1513 Dale E. Kildee (D-MI) [ To reauthorize the Elementary and Introduced in U.S.

House of Representa-
tives on September 23,
1993 and in the U.S.
Senate on October 4,
1993. Signed by the
President on October
20, 1994. Became
Public Law No0.103-382
(108 Stat. 125).

Source: Compiled by USITC staff.

school graduates arrive at universities and technical

On the other hand, European countries are often

schools with above average skills in mathematics criticized for closing opportunities for educational

and sciencé’2 In a number of European countries, advancement’3 Analysts point out that a far lower

students who demonstrate little interest or aptitude in percentage of the population obtains a university
advanced coursework are separated from students

preparing for universities or technical schools and

provided vocational and apprentice training.
may increase the quality of education provided to
college-bound students,

acquired important
entering universities.

fundamental

172 Andy GreenEducation and State Formation: The
Rise of Education Systems in England, France, and the
USA (New York, NY: St. Martin’s Press, 1990), pp. 1-353.

This
173 Joseph Ben-DavidCenters of Learning: Britain,
France, Germany, United Stat¢dew York:

ensuring th_at the_y have McGraw-Hill, 1992), pp. 1-208; and Georgeanne B.
skills prior to

Porter,Federal Republic of Germany: A Study of the
Educational System of the Federal Republic of Germany
and A Guide to the Academic Placement of Students in
Educational Institutions of the United Stat@&ashington,
DC: American Association of Collegiate Registrars and
Admissions Officers, 1986), pp. 1-181.



education in Europe than in the United Statés.

The United Kingdom, for example, has been accused Compared

though it is not a vocational systeff.
to U.S. and European schools,

system,”
the

of creating a school system geared exclusively to theJapanese primary and secondary school system is
few students judged to be capable of advancedwell regarded for providing fundamental skills in

studyl’>  Thus, even though European students

mathematics, science, and other subjects to all of its

entering universities generally are better prepared students:80

than U.S. students in mathematics, science, and other

fundamental skills, they represent a much smaller
percentage of the population.

A recent report on the European information
technology market notes the need for more
widespread use of computer technology in the
European education system to provide for the
technical skills that will be needed in the futdfé.
Although the number of European universities
offering computer science programs has been
increasing, the current number of such programs still
represents only a small fraction of those available in
the United State’/’

Japan

Some analysts have described the Japanes

education system as a coherent system from prlmaryat

school to employment, where high degrees of training
relevant in the workplace are evidéhig. Companies
are the primary supporters of this “pull-through

174 The level of higher education graduates in the
United States was about 25 percent in 1988. This
compares to 16 percent in the United Kingdom, 13
percent in Germany, and 12 percent in FranG&ECD
Indicators: Education at a GlancéParis: OECD, 1992),
pp. 98-99.

175 Mike Howarth, Britain's Education Reform: A
Comparison with JapaifLondon: Routledge, 1991), p. 11.
176 European Information Technology Observatory
19.

177 Official of the U.S. Department of Education,
telephone interview by USITC staff, Feb. 22, 1994; and
European industry and government officials, telephone
interviews by USITC staff, Nov. 30 and Dec. 1, 1994.

178 Howarth, Britain’s Education Reform: A
Comparison with Japarpp. 16, 142.

p.

A major criticism of Japanese schools is that they
rely on rote teaching methods and memorization to a
much greater extent than do U.S. and European
schoolst8l As a result, they tend to produce students
with better fundamental skills but possibly with less
creativity than U.S. and European studéfifs. The
Japanese Government is concerned that lower levels
of creativity in Japanese graduates could place them at
a disadvantage in developing high-level skills in such
areas as computer programming and systems
integrationl83

The number of computer science programs in
Japanese universities is growing; however, as in
Europe, the number of such programs does not
approach U.S. level$4  Nonetheless, Japanese
officials are reportedly well aware of the importance
of computers in education and have launched a major

rogram to promote the use of them in all schools by
aking computer literacy a compulsory requirement
every scholastic levé$>

179 |pid.

180 |bid.; and Ryo-ichi Kuroha, “Introduction: The
Present Status of Education,” ch. Nlen-University Sector
Education in Japaned. Yoshiya Abe (Hiroshima:
Takahashi-Toshado, 1989), p. 6.

181 Howarth, Britain's Educational Reform: A
Comparison with Japanp. 16.

182 |pid.; and Edward R. Beauchamjgpanese and
U.S. Education ComparegBloomington: Phi Delta Kappa
Educational Foundation, 1992), pp. 9-32.

183 |bid.; Wood, The End of Japan Incpp. 17, 18,
and 158; and Japanese Government officials, telephone
interviews by USITC staff, Oct. 13, 1994.

184 Japanese government and industry representatives,
telephone interviews by USITC staff, Dec. 1, 1994; and
Feigenbaum, “The Japanese Software Industry,” pp.
215-227.

185 European Information Technology Observatory,

p. 19.






CHAPTER 4
Competitive Assessment

I software, meanwhile, are trying to overcome the

IntrOdUCtlon complexities inherent in the market by demanding

This chapter assesses the performance of U.Ssimplified software options. To achieve this, systems
software and service companies. The assessment isoftware vendors are listening closely to user needs
provided in five separate and distinct discussions, and creating intuitive graphical user interfaces and

each pertaining to a different segment of the software basic software tools. Finally, the formation of
and service industries. Separate discussions aredlliances is important in both applications and systems
merited since the nature of competition varies acrossSoftware firms, since they allow for the sharing of
segments. The five discussions generally have a|dea§ and resources necessary to create high-quality

parallel structure, which is described below. and interoperable products.

Demand for services, meanwhile, is flourishing as

users struggle to increase the utility and

The Competitive interoperability of installed hardware and software

investments. The $187-billion global market for
Assessment Framework computer services comprises systems integration
. . . , services (30 percent), outsourcing services (33 per-
Figure 4-1 illustrates this study’'s framework for cent), and custom programming services (37 per-

assessing performance in each segment of the,gn)186 Although some firms specialize in one of

computer software and service industries. DISCUSSIONSyhege giscrete categories, most of the large service
begin with a summary of the recent performance of providers such as Electronic Data Systems (EDS),

predominant firms in each segment. Each discussionazngersen Consulting, and Computer Sciences Corp.
then identifies the terms of competition and assesses(CSC) offer a combination of all of the above

the skills or strategies that most significantly affect (o ices

firms’ abilities to maintain or increase global market ' ) )
competitiveness. Terms of competition, shown in the third-party service vendors in order to overcome
third column of figure 4-1, are the factors that are t€chnological complexity in the hardware and
most important to consumers. For examggce is software marketplace and achieve a competitive
applications software products. As a result, vendors of information technology (IT). In order to meet these
applications software look for strategies, such as aobjectives, service providers rely on unique skills,
reduction in sales and marketing expenditures, to Strategies, and pricing policies to improve market
achieve low prices (column 4). Each discussion share. Price is an important factor to consumers in all
concludes with an outlook section that assesses thdhree service categories, though vendors in each

opportunities for U.S. firms based on current trends in Ségment respond with different techniques. Systems
the industry. integration (SI) firms and custom programming firms,

for example, rely on internal cost management
techniques, while outsourcing firms focus on creative
pricing strategies to appeal to clients. Expertise is also
important in two of the three service segments. Sl
firms must provide vertical market expertigé to
satisfy customer demand for optimized front office
applications, while outsourcing firms must offer

Vendors of software products, which include
hardware companies such as IBM and Digital
Equipment Corp. (DEC), and independent software
vendors such as Microsoft Corp. and Lotus
Development Corp., are striving to meet the demands
of consumers through unique strategies. For
applications software firms, strategies include the
revision of sales and marketing approaches to satisfy 186 compiled from data provided by INPUT, Inc.
customer demands for lower prices, and the creation 187 \sertical markets refer to specific industries, such
of innovative product development techniques to as the manufacturing industry or the financial services
ensure timely product releases. Purchasers of systemdustry.







expertise in a range of services, and be capable ofileading segments of the applications software
meeting multiple client needs. The sections that market, including relatively new areas such as
follow discuss the key terms on which firms in each electronic mail and document management
of the individual software and service segments (sometimes referred to as “workflow” software or
compete, and strategies for satisfying these terms.  “groupware”), are led convincingly by U.S. firm%2
Indeed, out of the top 100 independent software

Applica’[ions Software vendors in the world, 92 are U.S. fird& A list of
. the top 10 independent software vendors, ranked by
F|rmS global revenues, is provided in table 4-1.
Introduction Four U.S. firms—Microsoft, Lotus Development,

Novell (through its WordPerfect subsidiary), and

The global market for applications software Borland International—have achieved strong market
products reached an estimated $47 billion in 1994, ashare positions in the lucrative and highly visible
13-percent increase over the corresponding 1993market for business productivity applications running
figurel88 U.S. firms continue to dominate the on PCs, workstations, and the networks that link
worldwide market for packaged applications software, them194 Microsoft alone accounted for an estimated
accounting for approximately 75 percent of global 4g percent of the world market for all PC-based
revenues in 199439 Although significant changes applications in 1993% Lotus, Microsoft's largest
have taken place in the relative competitive positions competitor in the market for business productivity
of individual U.S. software firms over thg past applications, accounted for an estimated 12 percent of
decade, the general pattern of U.S. leadership in theye \orlg pc applications market in 1993, while the
world industry has not been altered. shares held by WordPerfect and Borland stood at 8

The competitive position of U.S. software firms is percent and 5 percent, respectivi¥.
particularly strong in PC- and workstation-based . )
applications, where a small group of U.S. firms In addition to these independent software vendors,

controls an overwhelming share of the global market. Which focus exclusively on the development and
The strength of these firms is evident not only in Marketing of packaged software, major hardware

markets for PC-based business productivity Manufacturers—including IBM, DEC, Fuijitsu, and
applicationst?0 such as word processing, spreadsheet, NEC—derive a large amount of revenue from sales of
database, and presentation graphics programs, but alsgpplications software products. All of these major
in the rapidly growing markets for educational and hardware manufacturers, however, continue to rely
home entertainment softwake! Virtually all heavily on sales of applications that run on
mainframes and minicomputers, hardware platforms
188 Revenue estimate based on data from INPUT, Inc., that historically have generated the lion's share of
“Worldwide Information Services Forecast,” Mountain revenues for these firms. The competitive position of
View, CA, 1994, p. A-S. firms such as IBM and DEC in world software

189 Market share estimate provided by International markets thus has been eroded as a result of the
Data Corp., Framingham, MA.

190 This term represents the largest category of 192 Software Publishers Association (SPA),
PC-based applications in an office environment. Rick International Data Program, various issues, 1993-94.
Whiting, “Full-Scale PC Software Price War Will Lotus Development has made significant gains in market
Continue,” Electronic BUSinessJan. 1993, PP. 80-81. share in the two key “groupware" app”cations Wit

191 steven L. Eskenazi, “New Media: An Mail and Notes
Evolutionary Investment Opportunity,” research report for 193 3. William Semich, “Software’s Big 100,”
Alex. Brown and Sons, New York, Sept. 29, 1992, pp. Datamation Sept. 15, 1993, pp. 38-44. This group of 100

11-16. Japanese companies such as Nintendo and Sega jydependent software vendors was ranked on the basis of
have a notable share of the game segment of the home  \\rdwide software revenues.

entertainment market. Although this segment of the
applications industry is relatively small at present, it is
growing rapidly with the expansion of the home

194“Top 100 Independent Software Vendors:
Corporate Information,'Software July 1994, pp. 114-119.

multimedia market and the need for advanced graphics 195 USITC estimates based on figures from Dataquest,
capabilities. For more information about the future of this San Jose, CA.
segment of the industry, see the “Outlook” section in 196 standard and Poor’$ndustry Survey: Computer

chapter 5 of this study. Software Oct. 1993, p. C113.



Table 4-1
Top 10 independent software vendors worldwide, 1993

Global packaged

Headquarter software revenues 1! Total
Firm country (million dollars) employment
Microsoft Corp. .. ... u.S. 3,780 13,976
Computer Assoc. Int'lInc. .................. u.S. 2,055 7,210
Oracle Corp. ..o u.sS. 1,315 10,648
NovellInc. ...... ..o u.s. 1,036 4,435
WordPerfect Corp. ... u.s. 981 4,905
Lotus Development Corp. ................... u.S. 672 5,481
Borland International Inc. ................... u.S. 460 2,035
SAS InstituteInc. ......... ... .. ... ... u.s. 420 2,897
LegentCorp. ...ovvviii i uU.S. 417 2,404
SAP Americalnc. .......... ... .. . i, Germany 414 3,595

1 Includes applications and systems software.
Source: Software Magazine, July 1994.

ongoing shift away from proprietary mainframes and one or more of these areas, firms have taken a
minicomputers to decentralized networks of PCs and number of strategic steps. First, in an effort to
workstations built on open standaf@é.Demand for ~ respond to intense price competition and pressure on
mainframe and minicomputer-based applications, Profit margins, successful firms have adopted a
such as company-wide accounting and humanvar!ety of cost managemept strategies, mcludlng
resources packages, has fallen in response to th evised sa_les and marketing _plgns_ that ~ exploit
- ; : ow-cost, high-volume product distribution channels.
declining popularity of the centralized computers for Second, in order to improve product performance
which they are written. Worldwide demand for PC- '

; S while  reducing time-to-market, firms have
and workstation-based applications, on the other concentrated on establishing product development

hand, continues to grow rapidly. This trend has techniques that tap the creative potential of the firm
forced hardware manufacturers in the United States,while keeping research and development (R&D)
Japan, and Europe to devise alternative softwarecosts stable and development cycle times short.
development strategies in an effort to restore revenueFinally, successful firms have recognized the power

growth. of alliances and cooperation on standards as ways to
minimize product development risk and deliver
The effects of platform downsizing (i.e., the shift high-performance, interoperable  products  to

away from mainframes and minicomputers to PCs and customers.
workstations) and the transition to standards-based

computing are also being felt acutely in Japan and Factors Affecting
Europe. Leading Japanese and European hardwar "

manlE)facturers, glike ptheir U.S. countgrparts, haveecornpetltlveneSS

focused almost exclusively on applications designed . .

to run only on their own hardware. In Japan and Revised sales and marketing

Europe, moreover, few large independent software strategies

vendors have emerged to meet demand for new types  aq noted in Chapter 2, intense price competition

of PC- and workstation-based applications. in computer hardware markets has triggered a similar
o decline in software prices, particularly in the area of

Developers of applications software products pc-pased business productivity software. Because the
compete primarily in terms of price, product marginal costs of production for packaged
performance, and timeliness of product releases. Inapplications software (and for software in general) are
order to gain a significant competitive advantage in typically quite low, and because unit profit margins
are usually high, software vendors can benefit greatly
197 For more information on this downsizing trend, from high sales volume. At the same time, however,

see chapter 2, “Technology in Transition.” sales and marketing expenses are usually the single




largest cost item on a software firm's financial low-cost channels to increase sales voldffe.
statement—often representing over 40 percent of theLotus Development, for example, has emphasized
firm's total revenues (figure 4-2§8 In a sales and marketing partnerships with other firms
price-sensitive environment, therefore, one of the mostselling complementary products. Reliance on
critical problems for software firms is finding so-called alternate channels is exemplified by an
low-cost sales and distribution channels that also gjliance formed in October 1994 between Lotus and
allow the firm to boost sales volume significantly. Sun Microsystems, a major  workstation
Perhaps the most visible innovation in this respect manufacturef%© Under the marketing agreement,
has been the shift away from in-house direct salesSun will bundle a copy of LotusNotesworkgroup
forces as the principal software marketing vehicle. document-sharing application with every
Instead, most of the largest applications developersSPARCservenetwork server product sold by Sun in
are using hardware manufacturers, mass market1995. The agreement reflects Lotus’ desire to reduce
retailers, and value-added resellers as newper-unit sales and marketing costs while expanding
198 Data are based on sales, general, and the installed base ofNotes, the company’s key

administrative (SG&A) expenses reported in company client/server produé’(‘?l
annual reports. Research shows that marketing, sales, and
advertising costs are the single largest component of
SG&A expenses reported by the software industry.
Semich, “Software’s Big 100,” p. 38.

199 Larry Jordan, “Retail Ain't Everything,Software
Publisher Sept.-Oct. 1994, pp. 48-51.

200 ynda Radosevich, “Notes/Sun Bundling Deal
Targets Workgroup UsersComputerworld Oct. 17, 1994,
p. 16.

201 otus Development CorpForm 10-K, 1994,

Figure 4-2
Operating expenses and profits for major U.S. software firms, as a percent of total sales, 1993

Sales, general, and administrative
40%

Cost of goods sold
19%

Operating profit
27%

Research and development
14%

Source: USITC staff, based on averages from Microsoft, Novell, and Lotus Development annual reports.



Among many smaller and younger software firms productivity applications, which brings together
invol_veo! in _the developme_nt of multimedia distinct word processing, spreadsheet, database, and
applications, hl_gh—volume retailers and mail-order graphics programs into a single integrated package
outlets have quickly 2developed as low-cost sales and(figure 4-3). Software suites have been introduced by
marketing channe?? Rapid growth in software  seyera| multi-product ~ firms at  significantly
sales at computer superstores such as cornpUSAdiscounted price?%” The marketing appeal of such
Computer City, and Egghead Software, as well as packages lies in their ability to offer customers

mainstream retailers like Wal-Mart, has been ) it i ¢ | pC licati
encouraged by the emergence of an increasinglySuloerlor integration — of - severa applications.

knowledgeable and  price-sensitive group  of Microsoft, Lotus, and Novell (combining .produgts
applications software customers. It is estimated that from WordPerfect and Borland) are all using suites
the share of U.S. PC software sales handled byto draw customers away from so-called
computer superstores alone will grow from 8 percent “best-of-breed” applications in a particular software
in 1992 to 24 percent in 19963 category?98 Microsoft, for example, has priced its

Given the depth and diversity of the software Office suite aggressively in an effort to steer users
distribution system in the United States, it is not @way from popular  programs like  Lotus
surprising that U.S. firms appear to possess a distinctDevelopment's 1-2-3 spreadsheet package and
competitive advantage in their ability to reduce sales WordPerfect's highly successful word processing
and marketing costs. Smaller competitors in Europe program?%9  Although increased sales of suites
and Asia, most of whom lack the opportunity to reduce profit margins on individual applications,
exploit sales and distribution scale advantages in theirljeading developers see suites as an effective means

home markets, have lost ground to their U.S. of encouraging customer loyalty and increasing sales
competitors as a result of the fast pace of change ing¢ upgraded products in future years.

U.S. distribution strategies.

Since high-volume retail channels remain For hardware manufacturers, many of which
relatively underdeveloped in Japan, for example, continue to develop software primarily for proprietary
Japanese packaged software vendors are unable tonainframe and minicomputer platforms, the transition
shift to low-cost channef®4 A few non-U.S. firms, to low-cost marketing channels has been slowed by
notably the German client/server applications vendor long-standing reliance on direct (in-house) sales and
SAP AG, have recognized the significance of a marketing staffs. Since firms like IBM, Fujitsu, and
U.S.-style sales and marketing approach and haveSiemens-Nixdorf sell most software products to
broadened their ties with U.S. hardware manufacturerssupport their own proprietary hardware, opportunities
and resellers to boost the brand appeal of theirfor alliances with other vendors are more limited than
products?®  Most foreign software firms, however, i the case of platform-independent products marketed
still rely almost exc_lusively on in—hous:e direct _sgles by independent software vend@#d. Because support
staffs to ma,rket their products. According to officials ¢, proprietary products and extensive direct contact
of Germany’s So_ftwyare AG, for example, only about 1 i, cysiomers are critical to these firms’ software
percent of the firm's 1993 sales were made.through marketing strategies, substantial reductions in in-house
alternate channels ' such as hardware firms Of sales expenses have been difficult for hardware
value-added resellef8% :

vendors to achieve.

Another marketing innovation employed only by
the largest U.S. firms is the suite of business 207 \Wendy Pickering, “Can Suites Fill Groupware
Needs?,”Datamation Jan. 7, 1994, pp. 27-28. In some

202 Barbara Jorgensen, “Taking a Bath in Software,”  cases, the price of a suite is close to the price of a single
Electronic BusinessAug. 1993, pp. 47-50. application.
203 |pid., p. 47.

204 ) . 208 Best-of-breed software refers to applications
'Ed Feigenbaum, “The Japanese Software Industry: programs that have gained widespread popularity and
Where's the Walkman,” ch. iithe Future of Software customer loyalty. For example, tiEOS version ofLotus

(Cambridge: MIT Press, 1995), pp. 215-227. 1-2-3 was considered the best-of-breed spreadsheet
205 Eyropean software industry representatives, program for many years.

interviews by USITC staff, Germany, May 1994. See also 200 np; i . . .
Rosemary Cafasso, “SAP and D&B Simplify Client/Server M'Ehael Vizard, “Microsoft Takes Suite Step with
App Prices,”Computer\NorId Sept. 26, 1994, p. 12. Excel 5.0, Computerworld Jan. 10, 1994, p. 4.,

206 software AG representatives, interview by USITC 210 sentry Market Research representatives, interview
staff, Darmstadt, Germany, May 19, 1993. by USITC staff, Westborough, MA, Oct. 20, 1994.



Figure 4-3

Leading applications suites and their software components, 1994

Title

Company

Components

Functions

SmartSuite 3.0

Lotus Development Corp.

Lotus 1-2—-3 Release 5.0
AmiPro 3.1

Freelance Graphics 2.1
Approach 3.0

Organizer 1.1

Spreadsheet

Word Processing Program
Presentation Graphics
Database

Personal Information Manager

Office 4.3

Microsoft, Corp.

Excel 5.0
Word 6.0
PowerPoint 4.0
Mail 3.2

Spreadsheet

Word Processing Program
Presentation Graphics
Electronic Mail

PerfectOffice 1.0

Novell, Inc./WordPerfect

Quattro Pro 6.0
WordPerfect 6.1
Presentations
InfoCentral
GroupWise

Spreadsheet

Word Processing Program
Presentation Graphics
Personal Information Manager
Workgroup Document Sharing

Source: Compiled by USITC staff.

Windowsbased spreadsheet market in 1993, versus

Innovative product development
34 percent for Lotudl?

techniques
In response to this type of competitive pressure,
Just as pricing pressures have led software firmssome of the largest U.S. software firms have achieved
to explore new approaches to sales and marketing,a time-based competitive advantage by applying
concerns regarding product performance and timely innovative software development techniques. At
product releases have led many firms to make Microsoft, for example, the nature of the development
improvements in the software development process.team organization appears to have had a big influence
As product cycle timé&3! have become shorter, firms on the performance and timeliness of Microsoft
have looked for ways to speed up the developmentapplications software products. The typical Microsoft
process while achieving the goal of high-quality Product development team is quite small and operates

software that is free of defects, known as “bugs.” rather informally with a minimal amount of
involvement by high-level management. The nucleus

Recent market trends suggest that a firm's failure Of an effective Microsoft team—such as the one that
to introduce a product before its competitors quickly Worked on MicrosoftsExcel spreadsheet—is a project
results in a decline in market share. In the PC Manager who seeks to build consensus within the
spreadsheet market, for example, Microsoft's speed indevelopment tealénlson such issues as scheduling and
introducing its highly populabindowsbasedExcel ~ Product features: Responsibility  for  key
product helped give the company a sizable market Managerial tasks, such as setting milestones for the

share lead over Lotus. Despite the traditional strengthldevekt)plmerrt pfr(ijﬁct, is usualli/h pusbhed dot;lvr;t_ to :Ee
of Lotus 1-2-3in the DOSbased spreadsheet market owest Jevels of the company, thereby combatling the

(approximately 70 percent market share in 1993) problems as'socigted with emerging bureaucracies in a
Excel's early appearance and the rapid response of apidly growing firm.

customers to new technology helped Microsoft
capture an estimated 56 percent of

212 standard and Poor’'sndustry Survey: Computer
the Software Oct. 1993, pp. C113-C115. For information
about the differences betwe®0OS (a character-based
operating system) and/indows(a graphical user
interface), see the glossary in appendix C.

213 Roger W. Sherman, “Shipping the Right Products
at the Right Time: A View of Development and Testing
at Microsoft,” American ProgrammerFeb. 1995, pp.
15-21; and Chip Anderson, Microsoft Consulting, Inc.,
presentation aSoftware World '94 San Francisco, CA,
Feb. 28, 1994.

211Thjs refers to the generational lifespan of a
product. As the processing power of PCs and
workstations has grown, pressure to build new
applications that take advantage of faster computers has
grown. As a result, cycle times have been shortened.
Charles H. Ferguson and Charles R. Mo@smputer
Wars: How the West Can Win in a Post-IBM Wafiew
York: Times Books, 1993), pp. 159-69.



At its core, the Microsoft development philosophy feel growing pressure to improve product performance
is built around the idea that close cooperation amongand enhance the interoperability of heterogeneous
programmers at the lowest level of the company is programs designed to operate in networked computing
critical in developing a high-quality produet? environments. At the same time, developers must
Microsoft's track record in this regard has been discover ways to reduce prices by curtailing
outstanding. Despite high levels of growth in revenues geyelopment costs. In order to compete more

and employment over the past decade, the firm nOteSeffectiver in terms of both quality and price, many

that it _has.pr_eserved a high degree of autonomy andapplications software developers have focused on two
dynamism in its product development teaHs.

other strategic alternatives: (1) alliances with other
Efforts to improve product quality also may be firms that control unique technology or marketing

influenced by a development team’s willingness to expertise and (2) cooperation in the establishment of

respond to  customer feedback. Intuit, @ product standards that allow software products to

California-based developer of pers_onal finance \york together more effectively. Many firms have
software, uses customer feedback to highlight productsought out partners in an effort to minimize

features that may need to be improved, added, Ordevelopment-related risks and costs by taking

abandongd in fut_ure product versigdS. By advantage of the technical skill base possessed by
encouraging candid and thorough responses to ' o . :
other firms. In addition, industry-wide

customer surveys, and by reaffirming its commitment tandard i forts h b ‘ ant
to customer support, Intuit and other firms are standards-setling eflorts have become an importan

bolstering the role of quality assurance in product part of developers’ efforts to reduce uncertainty about
developmentl? new product lines. Most applications developers still

lack the market power to move independently in
establishing technical standards for the software
products of the futuré20

In Japan, attempts to improve product quality and
time-to-market  through  software  development
programs based on expanded use of automation hav
been largely unsuccessful. Since the late 1960s, in The
fact, all of the major Japanese computer L . .
companies—including Fujitsu, NEC, Hitachi, and appllcatlons—capable of working effectively on
Toshiba—have attempted to apply to software various COF“P‘,“ef plgtforms—has becomg very
development the automated factory concepts thatCOmMplex. This is due in large part to the widening
worked well in traditonal manufacturirfg® reach 'of cllent/ser\(er'systems, file sharing, and
Ultimately, however, Japanese process automation hagvorldwide communications networks. Developers
not translated into commercial success. Considerablesuch as Novell and its recently acquired WordPerfect
evidence suggests that many of the intangible andunit have recognized the importance of joining forces
creative aspects of software development, such asin an effort to create a more complete and fully
those stressed by Microsoft and other U.S. firms, haveinteroperable set of high-quality applicatici#d. In
a greater impact on product quality and March 1994, Novell announced that it had purchased
time-to-market than automatigA? WordPerfect and the spreadsheet business of Borland
for an estimated $1.5 billiof?2 In so doing, Novell
took a step toward completion of its line of integrated
applications, highlighted by WordPerfect's word
processing and document- sharing applications and

task of developing truly interoperable

214 sherman, “Shipping the Right Products at the
Right Time,” p. 16.

215 Microsoft, Corp.,Annual Reports1992 and 1993.

216 presentation by Intuit representative®A

Software SymposiynSan Francisco, CA, Mar. 13, 1994. Borland’s QuattroPro spreadsheet. Industry analysts
217 |ndustry representatives, interviews by USITC suggest that Novell's traditional strength in
staff, San Francisco, CA, Mar. 13-16, 1994, networking software, meanwhile, seems to bolster the
218 Michael A. Cusumanajapan’s Software competitive position ofWordPerfectand QuattroPro
Factories: A Challenge to U.S. ManageméNew York: as customers search
Oxford University Press, 1991), pp. 3-22.
219 |ndustry analysts, interviews by USITC staff, 220 see Melinda-Carol Ballou, “Standards Set to Take
Washington, DC, 1994. Hold,” Computerworlg Dec. 27, 1993, p. 91.

221 ynda Radosevich and Elisabeth Horwitt,

. “Desktop Leaders Face OffComputerworld Mar. 28,
Alliances and standards 1994, P P

As the transition to a new generation of computer PP- 1. 14.
platforms is proceeding, applications software firms 222 |pid.



for readily networkable applications capable of likely source of standards for upcoming multimedia
sharing data seamles3k? None of the leading and wireless communications products. The move by
foreign software vendors, by contrast, have forged Toshiba and Fujitsu to license General Magic
such extensive alliances with leading U.S. software technical protocols reflects a commitment by these
developerg24 firms to establish a strong foothold in the future of

multimedia softwaré?2?
Wider cooperation on standards-setting, aimed at

improving product quality and lowering development

costs, can perhaps best be seen in the emerging are@Utlook

of object-oriented programmig®  Efforts to _ _ ) .
standardize object-oriented development techniques  With few exceptions, U.S. software firms continue
are well underway. The vehicle that may ultimately to Iead. thelr_ international competitors in making ;he
standardize the use of objects in the applications ofStrategic adjustments that frequently translate into
the future is Microsoft's object linking and embedding COmpetitive  advantage. Sales and marketing
(OLE) standard, which has been embraced by manylnnovatlons such.as applications suites and th(=T use of
applications develope@6 At the same time, IBM, high-volume retail channels, as well as extensive use

Apple, Novell, WordPerfect, and Borland are the of new product Qevelopment techniques, and
leaders of the OpenDoc consortium, which is standards-setting alliances, have contributed to the

attempting to establish a set of common specifications @Pility of U.S. firms to maintain a clear market share
for the creation of objects in order to counter lead in all major appl|_cat|on§ software segments..Thls
Microsoft's work on OLE. Given the existence of advantage is most evident in t_he Iarggst pategorles of
these competing efforts, a single standard interface forPC-Pased business productivity applications, where
object-oriented development may not emerge for Microsoft, Lotus, _Borland, and WordPerfect/Novell
many years. Despite its tendency to approach thel0ld @ command-ing global market share lead.
standards-setting process inde- pendently, Microsoft = The worldwide market for applications software
appears to have a substantial lead in determining theproducts continues to grow at a rapid rate, though less
way in which applications of the future will be quickly than in previous vyears. The global
written 227 applications market is expected to grow at an annual
rate of nearly 15 percent during 19942%8. Among

No foreign software vendors are participating in the three largest regional markets, Asia is likely to
either the OLE or the OpenDoc standards-setting grow most rapidly during this period. Asia’s projected
alliance. However, Japanese firms are demonstratingannual growth rate of over 16 percent reflects the
interest in standards-setting efforts in other parts of impact of growing demand for PC- and
the applications development world. In March 1994, workstation-based  applications—particularly  in
Toshiba and Fujitsu announced plans to invest in the Japar?3!l Applications software markets in North
U.S.-led General Magic standards-setting consor- America are expected to grow at an annual rate of
tium.228  General Magic is widely seen as the most approximately 15 percent through 1998, while market
273 - : . growth in Europe is expected to remain slightly below

Jon Udell, “Novell's Campaign,Byte Feb. 1995, the worldwide average, at about 13 percent

p. 42. annually232

224 Eyen the most successful European vendors, such . _ .
as SAP and Software AG, have yet to establish a foothold In light of maturation in the North American and

in mass-market business productivity applications. SAP, ~European markets, U.S. software firms can be
for example, has continued to focus on business data expected to focus more attention on the development
access applications. of sales and distribution channels in rapidly growing
225 Object-oriented programming is a process whereby markets in parts of Asia and Latin America. Major
reusable, self-defined software modules are strung togetherchallengers to the largest U.S. vendors, however, have
to create a program. Modules are created out of standard €merged only in West European markets, where

lines of code that form the basis for functions that are 539 . ) )
used in a variety of programs. Heather Pemberton, “General Magic Brings

Together Industry Giants,” supplement@®-ROM
Professional MagazineApr. 1993, p. 2; and industry
representative, telephone interview with USITC staff, Jan.

226 stuart J. Johnston and Ed Scannell, “Microsoft
Sets OLE Apps Aid,"Computerworld Jan. 24, 1994, p. 1.

227 Dan Rahmel, “Microsoft's Object Technology,” 1994.
American ProgrammerFeb. 1995, pp. 11-14. 230 Compiled from data provided by INPUT, Inc.
228 Andy Reinhardt, “The Network with Smarts,” 231 |bid.

Byte Oct. 1994, pp. 51-64. 232 |pjd,



growth rates are expected to follow a path similar to environment as the market leadé. Briefly stated,
those in the United States and Canada. Over the neaeach of the 32-bit operating systems offers advanced
term, significant competitive challenges to U.S. firms networking capabilities, works efficiently in a
are likely to come mainly from larger European client/server environment, and supports faster and
vendors such as Germany’s SAP and the United more sophisticated applicatiof® All of the major
Kingdom’s ACT Group?33 Both of these firms  players in this lucrative part of the systems software
have gained significant market share positions in industry are U.S. firms.

certain narrowly defined segments of the applications
software business, though their annual software
revenues fall far short of the leading U.S. firfdé.

Similarly, the global market for network operating
systems software, estimated at $3 billion in 1993, is
dominated by a small number of U.S. firms. Novell
Corp. holds a large market share lead over its nearest
competitor, Banyan Systems. As a result of its early

. presence in the market and strong customer loyalty,
SyStemS Software Firms Novell's Netware has become thele facto standard
network operating system worldwidé’  Further,
Novell's 1992 acquisition of Unix Systems
Laboratories gives it a powerful role in the Unix
Introduction _market and strengthens the positionNg&twareas an
industry-standard product capable of working

As in the case of applications software, the U.S. effectively in Unix-based network environments that
competitive position in global systems software link millions of computers around the woAd®
markets is extremely strong. U.S. dominance extends
not only to PC operating systems, where Microsoft
POTUI(I)IZ ban ef)tlrtna':ed t90 tperckent of t_the gltobal firms—Oracle, Sybase, Informix, and The Ask
installed base, but also to network operating sys emS’Group?39 The DBMS market represents a

system management tools, programming languages,__ .. ; .
and database management software. In all of theseoartlcularly strong market opportunity for U.S. firms,

seaments of the svstems software industry. U.S firmsgiven the anticipated increase in market demand for
9 Y Yo G software designed to manage large volumes of
are unchallenged as market share leaders. Although

mainframe- and minicomputer-based systems softwareCorporate data stored on network servers. As
. P Y client/server computing grows in popularity, sales of
products still account for a large share of global

: DBMS software can be expected to grow rapidly, and
systems software demand, growth rates in global Salesthe four U.S. market leaders are likely to benefit from

of PC- and workstation-based products are now .”.]UChthis trend. In addition to the DBMS market, U.S.
higher. This trend is contributing to the competitive . o o
firms also maintain a strong position in the market for

strength of U.S. independent vendors, which rely : o
h i N programming languages and applications development
heavily on sales of PC- and workstation-based tools. Key firms in this market include Borland,

products. Microsoft, and Symantec.

The four worldwide leaders in database
management systems (DBMS) are all U.S.

With regard to desktop computers—namely PCs 235 , _
and workstations—a battle is underway to determine _ Sté”darldggsnd goor*'"_dusw S”r"eg- %omplgsrb_
the future of operating system software. The industry S°Ttware Oct. - Operating systems based on 32-bit

- . architectures offer superior performance features over their
stands on the threshold of a major transition as more :
powerful 32-bit operating systems, such as 16-bit counterparts.
- ' 236« _Ri : ”
Microsoft's Windows NT IBM’s OS/2 and Novell's Make Way for the 32-Bit Heavy Hitters,

. . Datamation Apr. 15, 1993, pp. 34-41.
UnixWare seek to unseddOS and theWindows 3.1 n P i PP ) i
237 pwight B. Davis, “Noorda: Leaving When Times

233 ACT Group has established a strong European Get Tough,”Electronic BusinessDec. 1993, pp. 50-58.

market position in financial software. 238 Novell has made an effort to unify the Unix
2340nly eight European firms had annual software community behind one set of applications programming

revenues exceeding $100 million in 1993, compared to  intérfaces. Jean Bozman, “"Merger of Unix Groups
approximately 40 U.S. software firms. See European Expected,”Computerworld Mar. 7, 1994, pp. 1, 14.
Association of Manufacturers of Business Machines and 239 5ee J. William Semich, “RDBMS Prices Are in
Information Technology (EUROBIT)European for a Fall,” Datamation Aug. 1, 1993, pp. 30-34; and
Information Technology Observatory $Brankfurt, Michael Vizard and Kim S. Nash, “Software Vendors
Germany, 1994); and “Top 100S8oftware MagazineJuly Converge on Database Marke€bmputerworlgd Nov. 29,

1993, p. 75. 1993, p. 29.



In the systems management software market, large  2*1 SAP, Annual Report1993; and SAP
U.S. firms such as Computer Associates possess depresentatives, interview by USITC staff, Waldorf,
market share lead over smaller rivals, including the Germany, May 1993.
largest German software firms, SAP and Software
AG.240 Both of these German firms have made clear
commitments to move beyond the European market to
compete directly with larger U.S. rivals in North
America and Asia. SAP’s rapidly growing presence in
the U.S. market demonstrates the combined impact of
technological innovation in its client/server-based
network management tools and an aggressive global
marketing efforg41

The only other part of the global systems software
market in which foreign firms have a substantial
presence is in mainframe and minicomputer-based
software. As in the case of U.S. hardware companies
such as IBM, the largest foreign hardware
manufacturers—including Fujitsu, NEC, Siemens, and
Groupe Bull—have historically derived significant
revenues from sales of systems software products
designed to run proprietary hardware in large
corporate data centers. As this segment of the global
software market diminishes in importance, the leading
hardware makers are losing market share relative to
competing independent software vendors. The
declining growth rate of large system-based software
relative to client/server and desktop systems has
resulted in the generally deteriorating competitive
position of non-U.S. firms, which still rely heavily on
sales of mainframe and minicomputer-based
applications.

Systems software vendors compete worldwide
largely in terms of their ability to develop products
that are both interoperable (i.e., capable of working
effectively with hundreds of other complementary
hardware and software products) and easy to use. As
the technical complexity of networked computing
environments grows, customers continue to search for
systems software products that make their computing
tasks easier, and technical solutions that allow them to
work with a variety of heterogeneous products.
Developers of operating systems running on networks
of microprocessor-based PCs and workstations, for
example, look for ways to allow a single product to
function well when running on any of five or six
different microprocessors (e.g. Intel, Motorola, I1BM,
DEC, Sun Microsystems, and others)—each with a
distinct set of technical specifications affecting the
software’s performance.

240 Thomas Hoffman, “CA's Mainframe Revenue
Keeps Growing,"Computerworld Jan. 3, 1994, pp. 85-86.



Considerable technical obstacles may therefore limit A similar effort to harmonize standards and pool
a firm's ability to achieve the complementary goals development skills is being undertaken by Sun
of product interoperability and ease-of-use. Microsystems and Next Computer, Inc. in the Unix

. i . market. In November 1993, Sun announced its
In order to excel in these areas, firms typically jhantion to invest $10 million in Next as the
concentrate on two sets of strategic alternatives thatcompanies share techniques developed  for

appear critical in determining competitive advantage: gpiect-oriented applications development technolo-
(1) alliances and acquisitions designed to facilitate thegies?“"'
development of industry-standard products that work
well on various types of computer hardware (i.e., Acquisitions also appear to be gaining
interoperable products) and (2) careful responsivenesspopularity—especially among U.S. vendors—as firms
to customer needs in designing products that are bothiry to capture scale advantages by pooling their own
interoperable and easy to use. Specific examples ofresources with those of another firm. Frequently the
the ways in which these factors influence two firms are pursuing complementary product
competitiveness are presented below. strategies, or have access to skill bases that reinforce
the competitive advantages of their partners. Sybase, a
leading developer of database management software,
] acted to address a gap in its product offerings by
Factors Affectlng acquiring Powersoft, the leading develop% of
it client/server database tools, in November 1994,
Competltlveness Through the acquisition, Sybase sought to boost the
market appeal of its core product by delivering a more
fully integrated and interoperable database product

: fi without incurring massive new product development
Alliances and acquisitions cos(<246

By encouraging expanded contacts between
software engineers in different firms, alliances and
acquisitions make it possible for firms to break down
many of the technical barriers that hinder
interoperability. Recent cooperative efforts undertaken
by desktop operating system vendors reflect the
importance of encouraging technical cooperation
minimizing  investment risk, and speeding
development time. One of the most noteworthy of
these alliances is the effort of IBM and Apple to

Attempts to create cross-industry alliances also
will be critical in improving the interoperability and
market appeal of future products. Oracle, for example,
announced in January 1994 that it plans to ally with
Bell Atlantic, a communications firm, in establishing
database access technologies for new mass-market
' “video-on-demand” applications. Oracle’s strategy is
designed to help the company move beyond the
traditional boundaries of the computer industry to

develop jointly an object-oriented 32-bit operating Sne;iggz4$ foducts for rapidly growing - consumer
system Taligen) for the PowerPC chip and other '

advanced RISC process@f€ The joint IBM-Apple Other systems software vendors whose fortunes
effort on Taligentrepresents a significant step toward traditionally have been tied to proprietary mainframe
harmonization of operating standards and the creationand minicomputer platforms are now using alliances
of a truly portable operating system that runs and acquisions as a way to improve the
effectively on  many different types  of interoperability of their products. In late 1993 and
microprocessors. Both partners have recognized thatearly 1994, several leading U.S. developers of
establishment of industry standards is a task that canmainframe-based  systems  management  tools
rarely be accomplished by one firm acting aléfe. announced plans to team up with leaders in the
client/server field. For example, BMC Software, a
Texas-based developer of mainframe software,

242 For information on the IBM-Apple alliance and
the development of the object-oriented operating system
called Taligent, see “Advanced Operat_ing Sy§temayte 24445un and Next Operate from the Same Side,”
Jan. 19_94, pp. 116-117. A rt_aduced instruction set Electronics WeeklyDec. 1, 1993, p. 2.
computing (RISC) processor is a type of microprocessor 245 o .
that performs at a rate 15 to 50 percent higher than _“*Kim S. Nash and Rosemary Cafasso, "Alliance
traditional PC microprocessors (complex instruction set Raises Hopes, Red Flag€;bmputerworld Nov. 21, 1994,
computing processors), due to their streamlined instruction PP- 1, 1s.
set. See the glossary in appendix C for more information. 246 |pid.

243 |ndustry representatives, interviews by USITC 247 Dataquest Inc., presentation in Washington, DC,
staff, San Francisco, Mar. 1, 1994. Jan. 31, 1995.




purchased Patrol Software in January 1994 in anattributed to superior technical features and
effort to enhance the integration of BMC products user-friendly desigR®l Similarly, the strength of
with Unix-based network systerd4® Unix-based operating systems developed by Sun,
For foreign systems software developers, Hewlett-Packard, IBM, and the Santa Cruz Operation
strategies based on alliances and acquisitions havdies in their ability to satisfy the needs of demanding
been much less successful. This is due in part to acustomers who frequently require superior technical
certain reluctance on the part of large firms like performance to run sophisticated networked
Fujitsu and Hitachi to move beyond traditional applications. All of these firms traditionally have
systems software products designed to run onemphasized basic research and product development
proprietary mainframe and minicomputer platforms. as a foundation for competitivene$3. As seen in
Indeed, the pressures to forge alliances in developingfigure 4-4, many of the major operating system
software for proprietary computer systems have beenyendors spend close to 15 percent of total revenues
quite weak given the lack of interest in product gn research and development.
compatibility. However, the growing importance of
interoperable systems software, not only in the North 251 James Daly, “The Mac’s 10th Anniversary,”
American market but worldwide, is slowly pushing Computerworld Jan. 10, 1994.

foreign firms in the direction of alliances and 252Research and development expenditures often go
acquisitions. toward upgrades for current programs rather than

The largest Japanese hardware manufacturers rely?XP2ansion of the product line. Faced with short product
heavily on wholly owned subsidiaries for some of gﬁﬂzntclgeesx’isct?nmps nslfesmrEUSt constantly improve and
their software development strategies. Fujitsu, for 95y L ) .
example, has about 100 software subsidiaries, ~AMong developers in the highly competitive
typically employing staffs of between 100 and 500 database management system segment, skill in product
each?49  For Fuijitsu, Hitachi, and the other big development is often shaped by the software firm's
Japanese computer firms, however, subsidiaries ard'®tWwork of customer contacts. Oracle Systems, for
viewed primarily as “assistants,” which work best on €xa@mple, has developed a family of server-based
low value-added parts of a software development database management products that satisfy users’
project?®0  This pattern contrasts sharply with N€€ds by providing support for many computer
alliances in the U.S. industry, where smaller Platforms —operating side-by-side in a large
companies are frequently given technology-intensive corporation. With a typical Oracle corporate system
tasks to speed the process of developing interoperables€lling for several thousand dollars, high levels of
products with the best technology available. product quality are essential for market sucéés.

Oracle’s development teams work closely with user

Responsiveness to customer needs focus groups to identify and meet the complex needs

Th fail f ¢ tr f. of users in a heterogeneous computing environment,

€ success or failure o a, Systems software firm o q many different types of systems are required to
depends upon its products’ performance in a

demanding networked environment. Accordingly, work together seamlessiy
vendors whose product development and marketing 253 3. William Semich, “RDBMS Prices Are in Free
teams successfully address the concerns of usersall,” pp. 30-34.
frequently gain a quality-related competitive 254 |bid.
advantage.
Much of the success of the Appléacintoshand
Microsoft Windows operating environments can be

248 Thomas Hoffman, “BMC Buys into Distributed
Systems ManagementComputerworld Jan. 24, 1994,
p. 29. Three other companies—CompuWare Corp.,
Legent Corp., and Platinum Technology, Inc.—have
recently made similar acquisitions to get a foothold in the
client/server database tools market.

249 Feigenbaum, “The Japanese Software Industry,”
pp. 215-227.

250 |pid.



Figure 4-4
Research and development expenditures by major operating systems vendors, 1993

Percent of total revenues
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Source: USITC staff, based on company annual reports.

One of the most significant examples of vendor quickly to evolving user requirements. As the installed
responsiveness to user needs in recent years has bedrase of local area networks (LANs) has expanded
the graphical user interface (GUI), a concept which rapidly in the 1990s, customers have come to expect a
quickly became a standard element of most types ofgreater return on network investmefR$. These high
systems software in the early 1990s. Through returns, in the form of user productivity gains, often
extensive use of graphical icons that users cancan be realized when so-called network services
respond to intuitively, GUIs fundamentally have products allow diverse resources on a network to be
changed the way that wusers interact with shared more effectively. Recognizing the importance
computers>> Graphical icons essentially break down of network services running on the more popular
the learning curve barriers to computer access that arenetwork operating software designed by competing
presented by character-based operating systems sucfirms like Novell, Banyan notes that it has adapted its
as Microsoft's DOS Recognizing this, Apple marketing strategy to emphasize network services
Computer (with its Macintoshbased PC operating instead of its traditional LAN software produégs.
system) and ultimately Microsoft itself (with the This type of flexibility appears to be a decisive
Windows GUI) tapped a huge global market for determinant of competitive advantage as software
easy-to-use systems softwapé. firms attempt to keep pace with constant
improvements in technology and shifts in user

The impact of this type of timely adjustment to ]demand patterns,

customer needs also has been felt by developers o
network-based systems software. Banyan Systems, In Japan, firms have been less responsive to
Inc., a developer of network operating systems and customers in systems software development. The
services, is an example of a firm that has respondedhierarchical, vertically integrated structure of the



255 |ndustry representatives, interviews by USITC
staff, San Francisco, CA, Mar. 1, 1994.

256 |pid.

257 Banyan Systems, Inc. representatives, interviews
by USITC staff, Westboro, MA, Oct. 20, 1994.

258 Banyan appears to be placing more emphasis on
its Enterprise Network Services (ENS) products, which
run on top of Novell’s industry-standaidetware network
operating system. Banyan Systems, Inc. representatives,
interviews by USITC staff, Westboro, MA, Oct. 20, 1994.

Japanese computer industry has resulted in a
somewhat less responsive product development
proces$> At Fujitsu, for example, a traditional
concentration on proprietary hardware and software
systems, a slow acceptance of open systems, and a
hierarchical corporate structure has kept the firm
from offering “open architecture” database
management systems. Without such a product, the
firm will have few opportunities to sell outside of
Japan. The same type of rigidity in product
development and responses to customers is evident
at Hitachi, NEC, and Toshiz&?°

Outlook

Superior responsiveness to customer needs, close
inter-firm cooperation on standards, and considerable
market experience have combined to put U.S. systems
software firms in a very strong competitive position
worldwide. In the critical areas of desktop operating
systems, network operating systems, database
management software, and applications development
tools, U.S. firms face very little competition from
foreign firms. High switching costs for systems
software users strongly suggest that U.S. dominance
in this area will continue for many years to come.

The worldwide market for systems software
continues to grow at a healthy pace—approximately 7
percent in 1994. However, growth rates have
diminished sharply for systems software designed for
mainframe and minicomputer platforms. In 1994,
sales of PC- and workstation-based systems software
grew by an estimated 18 percent over the previous
year in the United States, but sales of mainframe- and
minicomputer-based systems software grew by only 4
and 1 percent, respectivé§t This trend seems to
bolster the competitive position of U.S. independent
vendors, which already supply an overwhelming share
of PC-based systems software.

On a regional basis, growth rates in North
America and Europe are likely to fall short of
corresponding growth rates in Asia over the next few
years. As in other major markets, the highest growth
rates in Asia are being achieved in PC- and
workstation-based systems software—notably desktop
operating systems, a market segment dominated by
U.S. firms. Few non-U.S. challengers appear likely to
emerge as viable competitors in this market over the
near term.

259 Feigenbaum, “The Japanese Software Industry,”
pp. 215-227.

260 |pid.

261 Compiled from data provided by INPUT, Inc.



SyStemS |ntegrati0n FirmS financial industry are «creating a need for

industry-customized solutions. Although European
providers of Sl services suffered as a result of
decreased demand during the recent recession, they
|ntr0ducti0n expect demand to improve with renewed economic
activity.
U.S. firms dominate the global market for systems ) ) ) i
integration (SI) services, controlling an estimated 60 N Asia, systems integration services are
percent of global SI revenu® Of the top 10 firms expanding gradually. Most companies historically
in the worldwide SI industry, 7 are headquartered in N@ve handled services in-house or have purchased
the United States. U.S.-based Integrated Systemsihe€m together with a hardware system from one of the
Solutions Corp. (ISSC), EDS, and Andersen large computer manufacturers such as NEC or Fuijitsu.

Consulting are the three largest systems integratorsHoweve_r' as client/server systems gain pop_ularlty In
and together hold an estimated 40 percent of thef[he Asian .marketpla.ce, the rolel of t_hlrd-party
integrators is expanding. Demand in Asia also is
global market. ; .
fueled by private sector efforts to improve

Foreign competition primarily consists of SHL productivity, particularly in the financial services
Systemhouse of Canada and several European serviceector where transactions with overseas banks
providers. SHL Systemhouse maintains its global necessitate sophisticated computer integra8n.
position through strong sales in Canada and theU.S. firms, such as ISSC, EDS, and Andersen
United States, and through gradually expanding salesConsulting, have moved into the market to respond to
overseagb3 European firms such as Cap Gemini this growing demand, often through partnerships with
Sogeti of France, Siemens-Nixdorf of Germany, and Asian firms266
Sema Group of the United Kingdom and France Competitors to U.S. firms in the Asian

concentrate primgrily on sales in the European market'marketplace primarily include traditional Japanese
Although these firms together hold only a 7-percent parqware vendors that are trying to offset declining
share of the world market, they are responsible for anainframe revenues through sales of sendéés.
estimated 16-percent share of the European méftket. NEC, for example, offers services through its
Few Japanese firms are active in t_h_e global SI market,“gojution 21" division, and Fujitsu is marketing its
though  many of the traditional hardware «Message 90s” servicé$® Some clients note that
manufacturers such as NEC, Mitsubishi, and Fujitsu these vendors are now charging for services that
have begun to supply services for domestic customers.commonly were included in hardware sales.
In Europe, large U.S. firms generally hold a Competitors also include subsidiaries of securities

significant share of the systems integration market dueﬁ;mﬁ and banks, SUCT( as The Ja%an hResegrch Institt;]te
to their size, reputation, and experience. U.S. firms' Of the Sumitomo Bank Group, and The Fuji Researc

: " 9
competition in this market comes primarily from the Instt|tute of tthe tFu1| B?nk Erou%ﬁ Indegendenrt]

European firms listed above, and also from smaller systems ntegrafors  also nhave - emerged, such as
companies that are not necessarily active Japanese-based Argotechnos 21, a spin-off of Nippon

internationally. Demand for Sl is expanding in the Univac, and CSK Corp., a company that focuses on S

. ) . ) . services for the financial services and distribution
region, particularly in countries such as the United industries270

Kingdom where the software industry is highly

developed, and in Spain where mergers in the  265|ndustry representative, interview by USITC staff,
Washington, DC, Oct. 14, 1994.

266 For example, in Taiwan EDS has established an
263 ) . ) alliance with China Management Systems and
SHL Systemhouse, which dominates the Canadian eyjett-Packard has created a partnership with Golden
market for systems integration, is one of the few non-U.S. Technology Company. U.S. Department of Commerce
firms active in the U.S. market. SHL Systemhouse (DOC), “The Computer Systems Integration Market in

accounted for an estimated 26 percent of the Canadian  Tajwan,” Market Research Repoytslational Trade Data
information services market in 1994. Other large service pgank (NTDB), Apr. 1994.

providers in Canada include Bell SYGMA and
Information Systems Management Corp. The Yankee
Group, “The Canadian Outsourcing Market: A 1994

262 Data provided by Gartner Group, Inc., Stamford,
CT.

267Japan Confronts New American Import: Price
Competition,” Japan Economic Almanac 1998. 85.

Perspective,”Yankee Watch Management Strategias. 268 |bid.
4, No. 9, Sept. 1994, p. 10. 269 |pid.
264Based on 1992 data from Gartner Group and 270 Feigenbaum, "The Japanese Software Industry,”

INPUT, Inc. pp. 215-227.



As noted earlier in this report, demand for systems 1994,
integration services is driven by the need for p. 77.
third-party assistance to manage the complex
technology available in the market, including the latest technologies, it is equally important that they
migration toward client/server platforms. Increasingly, offer expertise in applying technology to vertical
clients rely on third-party providers to fully exploit markets; this factor is expanding in importance as
information technology for competitive, more and more businesses strive to exploit
industry-specific gains. In order for a systems information  technology for  industry-specific
integrator to customize a computer system accordingcompetitive gains. In order to develop and maintain
to demands of a particular vertical market (e.9., the appropriate expertise, systems integrators must

fma:cr_]c_lal _servuées or dmamrjlfactungg), . Ith musé be gevelop programs to recruit, train, and retain skilled
proficient in understanding the needs of the en 'user'employees. If skills are more easily accessible

Thus, to be competitive, Sl firms must maintain through another company, systems integrators must
skilled employees or enter into alliances with firms tablish effective allian
possessing skills in certain technical fields and vertical establish efiective afllances.

markets. Many Sl firms strive to build vertical market

Price is also an important consideration for expertise through effective hiring and training
purchasers of systems integration services, especiallymethods. SHL, for example, hires a large percentage
as corporate IT budgets decline. Indeed, systemsof its employees from the IT divisions of typical
integrators often are competing for contracts not only end-user firms (e.g., manufacturing companies or
with other outside firms, but also with client banks). As a result, employees enter SHL with 5 to 10
companies’ internal 1T divisiordl As a result, years of experience in implementing technology
systems integrators are increasingly focusing on specific to their industry and are able to use these
internal cost controls. skills in  SHL's industry-customized integration
projects?’2 Conversely, Andersen Consulting prefers
to hire less experienced applicants and then provide
them with the industry-specific training required for
the job. One of Andersen’s primary training resources
is an electronic program called ENAC#® The
program is wused to distribute the company’s
industry-specific knowledge and successful
methodologies to its staff worldwidé4 As Sl firms
create industry expertise among employees, they are
able to customize information systems according to
the vertical market requirements of their clients and
gain a competitive advantage over Sl firms that offer

Providers of systems integration services thus
compete primarily in terms of vertical market
expertise and price. Sl firms focus on maintaining
their expertise by hiring and training skilled
employees and by entering alliances with companies
offering other skill sets. Sl firms offer competitive
prices through a variety of cost management
techniques, including use of packaged software and
object-oriented programming. These strategies,
discussed in more detail below, are essential to SI
firms hoping to remain competitive in the worldwide

market. no specialty. Examples of vertical market
. specialization include the skills of EDS and Andersen
Factors Affectlng Consulting in integrating information technology for
i the manufacturing industry, and of ISSC in integrating
Competltlveness operations of the financial services indugtty.

272 |ndustry representative, interview by USITC staff,

Employee Skill Bases and Alliances  Wwashington, DC, Oct. 14, 1994.

273 “ ;
The types of services provided by systems ENACTS stands for “ENable, AChieve, and Then

integrators depend largely on the strengths andSustaln change for clients,” Andersen Consultidgnual
e . g Report 1993, p. 30.

abilities of their staffs, or on efficient access to 974 o

necessary skills through alliances with other firms. SHL also uses an electronic training program,

O - . “Transform,” to disseminate information to employees.
While it is essential that S| vendors excel in all the SHL Systemhouse representative, interview by USITC

271 For instance, a recent contract to replace an staff, Washington, DC, Oct. 14, 1994.
existing mainframe-based system at Amoco attracted bids 275 Other examples of vertical market specialization
both from outside systems integrators and the IT division include Unisys’ expertise in financial services, airline, and
of Amoco. In this particular case, the internal IT division telecommunications industries, and the expertise of
won the contract and now performs all of Amoco’'s data ~ Computer Task Group (CTG) in integrating manufacturing
processing needs on a fee basis. Ellis Booker, “How IS  plants. CTG places a heavy emphasis on training,
Beat the Outsourcers at Amocdz;omputerworld Jan. 10, spending an estimated $5.3 million on education in 1992.




See Unisys CorpAnnual Report1992, p. 13 and CTG, 280 DOC, “The Systems Integration Service in Japan,”
Form 10-K Dec. 31, 1992, pp. 6-7. Market Research ReportslTDB, June 1991.

In some cases, Sl firms will enter into alliances to
attain the vertical market expertise necessary to win a
contract. For example, while DEC has notable skills
in certain vertical markets (e.g., retail banking) the
company often enters into alliances when it bids on
contracts for other industri@$® When bidding on a
systems integration contract for an electric company
in Australia, DEC allied with several local Australian
companies that had experience in the local utility
industry277

European and Asian firms usually compete in
much smaller markets and thus have fewer
opportunities than U.S. competitors to develop
sufficient economies of scale to specialize in specific
industries. However, most companies at least
recognize the importance of specialization and have
made an effort to promote unique skills. Groupe Bull
of France, for example, notes its proficiency in the
financial industry based on capabilities its employees
have developed to meet the industry’s data security
requirementd’8  |CL attributes its ability to
specialize in retail, financial services, and public
administration to the competence of its skilled
employee£’® Finally, in Japan, Enicom Co. has built
on expertise from its parent company (the Enicom
steel group) to specialize in factory-automated
manufacturing integration servicé® Although these
firms are not global giants, they recognize trends in
the industry and intend to increase their
competitiveness by employing these strategies.

Cost Management Skills

Increasing emphasis on price has forced systems
integrators to reduce costs to stay competitive.
Although the high level of skills offered by systems
integrators originally created an industry that was, in
many ways, less price sensitive than other industries,
price  has nevertheless become a significant
consideration for purchasers. Indeed, the importance
of price competition has grown as the number of
firms providing Sl services has increased, and as

276 Industry representative, interview by USITC staff,
Washington, DC, Oct. 1994.

277 DEC, “Digital Wins $30 Million Integration
Project at Australian Utility,Press ReleaseMaynard,
MA, Sept. 21, 1993.

278 Groupe Bull,Annual Report 1993, p. 14.

279|CL representative, letter to USITC staff, Nov. 29,
1994. ICL invested approximately $30 million in 1993 in
employee training. ICLAnnual Report1993, p. 3.



corporate purchasers struggle to reduce overall ITincreasing the time and costs necessary to complete
spending. In response, many Sl firms are working to the effort. Although a number of foreign firms are
manage their costs effectively through increased useshifting toward increased use of packaged products,
of packaged software and object-oriented they continue to lack the same degree of access
programming. available to U.S. companié8 Further, software
packages tend to retail at a higher price in foreign
A fundamental method of controlling costs is the markets, such as Europ® so any cost saving
use of packaged software in addressing customerrealized through the use of packaged software is less
needs. While Sl firms certainly have the skills to significant for European systems integrators than for
provide extensive custom programming services, it is U.S. firms. Asian systems integrators, meanwhile, are
more economical to design a project around packagedmoving much more slowly toward use of packaged
software, inserting a minimal layer of the more software since it is not a prevalent commodity in their
labor-intensive customized code later (figure 4-5). marketplace. Indeed, most integration work in Japan
Systems integrators thus substantially decrease thestill relies on custom programming for the majority of
level of resources necessary for software developmentthe project.
and testing when they usle low-cost packaged software  apgther cost-saving mechanism cultivated by U.S.
to meet project goal¥ In general, Systems fims is the use of object-oriented programming and
integrators in the United States have far more yhe creation of reusable object software libraries (see

exposure to packaged software alternatives thangigre 4-5). Object-oriented software refers to reusable
non-U.S. competitors. U.S. firms often enter into |jnes of software code that can be strung

agreements with software vendors that result in
significant price discounts. For instance, EDS receives 28l |ndustry analysts, interviews by USITC staff,

a 25 to 50 percent discount on software licensed from Washington, DC, Feb. 1994.

PeopleSoft, Inc., a developer of client/server 282 pgopleSoft, Inc.Form 10-K Mar. 15, 1993, p. 7.

applications82 283 |ndustry representative, interview by USITC staff,
Washington, DC, Mar. 1994.
By contrast, many foreign firms continue to rely 284 presentation at thBPA Software Symposiu®an

heavily on custom programming for Sl projects, Francisco, CA, Mar. 13-16, 1994,



Figure 4-5
Systems integration services: Managing programming costs

High labor intensity,
high unit cost

Custom
Software

Reusable,
Object-oriented Software

Packaged Software

Low labor intensity,
low unit cost

A cost-effective systems integration project reportedly consists of packaged
software and reusable objects. By adding only a small layer of custom
software, Sl firms minimize the time and cost necessary to complete a project.

Source: USITC staff.

together rapidly to create a new program. As lines of specific industries. For example, a systems integrator
code, or objects, are created, they are saved in ahat specializes in the financial services industry might

central library for later use in other programming use previously written financial software objects as a

projects. By building on software code that already basis for future bank contracts. Digital Equipment

has been written and tested, substantial cost savingglotes that the development and use of objects is not a
can be realized. Further, by using object-oriented NeW phenomenon for its programmers. DEC

software, the systems integrator has more time to'eportedly always has encouraged its staff to store and
customize other aspects of the final system to betterShare —successful programming  efforts on  the

meet the specific needs of the customer. company’s global private network and recently has

formalized this system into an “object librasp®

The rapid expansion of the commercial SI market Similarly SHL Systemhouse

in the United States has provided U.S. systems
integrators with the opportunity to observe areas 285 DEC representative, interview by USITC staff,
where clients’ programming needs overlap, and thus Maynard, MA, Oct. 20, 1994.

where reusable objects could be profitably developed.

In many cases, objects are developed for reuse in




also has established a “central object repository” that, if true open systems are achieved, firms would
(CORe) and is working to expand its collection of have less need for third-party systems integrators
available modules for systems integration projects. because hardware and software would be more
By reducing the time and cost associated with compatible and computer systems easier to design.
redundant custom programming, this strategy is However, industry representatives estimate that there
expected to minimize Operating expenses and are at. least 6,000 Viable- combinations of hardWE-lre,
enhance the global competitiveness of the North OPerating systems, user interfaces, and other options
American S industry. available to firms implementing open systef#s.
i ) _ Therefore, it appears likely that systems integrators
European firms also are working toward increased yyj| continue to generate significant revenues over the
use of objects. However, the smaller and more foreseeable future. The global systems integration
fragmented markets of Europe reportedly have limited market, estimated at $56 billion in 1994, is expected

opportunities for European companies to standardizeyq jncrease 12 percent annually to reach $88 billion in
modules and establish large, reusable object libraries.; ggg289

Japanese service providers have libraries of reusable
code, but most are based on proprietary systems and
have little global market potential.

Outsourcing Firms
Outlook

Vertical market expertise and effective
cost-cutting strategies, such as use of packaged
software and object-oriented programming, have Introduction
helped U.S. systems integration firms maintain a lead
in the global systems integration market. Competition U.S.-based EDS, Computer Sciences Corporation
from large foreign firms is likely to increase, however, (csc), and ISSC, and the Canadian firm SHL
as more computer manufacturers seek alternatives tosystemhouse lead the worldwide outsourcing market.
the slim margins in hardware markets. Mitsubishi Ajthough European firms are the strongest
Electric Corp. of Japan announced plans to phase outompetitors to North American outsourcing firms,
all mainframe production and created four new they have not expanded successfully beyond the
divisions in 1994 to concentrate on network Eyrgpean market. U.S. firms hold 9 of the top 10
development and system integration servisThe  positions in the world outsourcing market, with SHL
French computer hardware manufacturer, Groupe systemhouse as the only non-U.S. firm ranked among
Bull, entered the systems integration market in 1991 e top 10. Several European firms fall within the top
and by 1993 systems integration revenues accountetq suppliers. Japanese firms, meanwhile, are not
for 10 percent of corporate reveritfg. active in the global market for outsourcing.

In spite of this, U.S. firms are likely to remain the
world market leaders in systems integration. Firms
such as ISSC, EDS, and Andersen Consulting benefit
from established reputations and customer loyalty
around the world. They are recognized as systems
integrators that have practical experience with many
types of hardware, software, and numerous industry
applications. U.S. firms are likely to continue
increasing their market share, particularly in the

Clients turn to outsourcing firms to cut costs,
increase processing capacity, and maintain operations
during equipment upgrades and technological
transitions. Outsourcing service providers perform a
variety of tasks for their clients, including data
processing and long-term or transitional management
of IT operationg®0 Outsourcing services account

288 peggy Wallace, “Client/Server Computing Requires

rapidly growing markets of Europe and Asia. Top Corporate Developer Traininglfifoworld, Nov. 8,

286 David Kellar, “Mitsubishi to Leave Mainframes 1992{,39p. 64. ] )
Behind,” Computerworld Jan. 25, 1993, p. 49. Complled from data prowded by INPUT, Inc.

287 Groupe Bull,Annual Report 1993p. 22; and 290 | ong-term outsourcing contracts generally indicate
Melinda-Carol Ballou, “Integration Focus Paying Off for a decision by the client to relinquish responsibility for the
Restructured Bu”l”Computerwoﬂd Mar. 15, 1993, p. 133. IT division Completely. Transitional OUtSOUrCing, on the

. other hand, occurs when a client needs to upgrade its
Some analysts suggest that systems integratorsagijities. For example, many companies have outsourced
may be adversely affected by the development of |T operations temporarily while transitioning to

open, standards-based systems. These analysts notgient/server platforms.



for over one-third of all computer services and are encouraged some firms to contract their data
growing in popularity as firms in all industries look processing to outsourcing firms instead of investing
for ways to streamline operations. The popularity of in equipment that is quickly outdated. Further, U.S.
corporate restructuring and pressures to focus ontax policies actually encourage firms to outsource
core competencies have fueled growth of the data processing because those costs can be deducted
outsourcing industry in the United States and are as a current business expense, while investments in
beginning to encourage growth in the European computer hardware must be depreciated over 3 to 5
outsourcing market. Approximately 550 U.S. firms years?9®

are actively outsourcing some portion of their IT Based on the above objectives, outsourcing firms
requirements, and many other companies havemyst present alternatives to traditional in-house
announced plans for outsourciff}. The market for  processing that will reduce client costs and increase
these services is expanding more gradually in IT efficiency. To compete in these terms, the most
Europe. In the United Kingdom, one of the more essential competitive factor is contract price. Although
mature information technology markets in Europe, an outsourcing firms enjoy certain natural cost

estimated 45 percent of IT users expect to useadvantages over in-house providers, based on
outsourcing services sometime in the near future, €conomies of scale in both equipment and employees,

compared with less than 20 percent of German ar]dprice. competition with other outsoqrcing. providers
ltalian userg92 remains intensé®®  Most outsourcing firms are

developing creative pricing strategies in order to

Outsourcing is often an option when in-house compete successfully in this price-sensitive
resources are not adequate to handle all of a€nvironment.
company’s fluctuating data processing needs. For In addition to price, outsourcing firms compete
example, EDS is able to provide Nielsen Information based on the range of services they are able to offer
Services with twice as much processing power asclients. In many cases, outsourcing clients desire
Nielsen previously was able to access in-house duringone-stop shopping for systems integration, IT
peak periodg93 In other instances, firms temporarily ~consulting, and outsourcing capacity. To meet these
turn to outsourcing while they upgrade from needs, outsourcing firms must either expand their
mainframe-based systems to client/server networks. Inservices to encompass several sectors of the computer
this capacity, outsourcing firms provide equipment service industry, or be able to establish alliances with
and personnel to temporarily take over the data cOmpanies in other essential service sectors.
processing needs of a company while new technology
is installed. For example, Computer Sciences :
Corporation is temporarily performing the processing Factors _'A_‘ﬁeCtlng
formerly done by Sun Microsystems’ mainframe Competmveness
operations while Sun develops and installs a
worldwide client/server systef¥*  Many firms o .
continue to use outsourcing services until they train Pricing Strategles
computer staffs to run the new client/server systems.

. . Strong demand for outsourcing services stems
Swiftly changing technology also has

from worldwide economic pressures on all industries
- - . . to reduce costs. Firms have turned to outsourcing
291 .
Daniel Minoli, Analyzing OutsourcingNew York: providers for cost-effective systems management and
McGraw-Hill, Inc., 1995), p. 22. . . .

processing services. In order to compete with other

independent  service providers and in-house
capabilities, outsourcing firms are offering clients

maintains a lead in overall IT penetration and in the Cre?tlve andb dlséln?tlve .pr.lcte. Opt,l[ons’t sucf; a‘ts
assimilation of new technologies and services such as performance-base ees, “jointinvesiment - contracts,

outsourcing. INPUT, Inc\Worldwide Information Services ~and customized payment schemes.

Forecast 1993-1998op. VII-258 to VII-260. 295 |ndustry representatives, interviews by USITC

293|n addition, EDS reduced Nielsen's report delivery  staff, Washington, DC, Feb. 1993; and Standard & Poor’s,

time from an average of 15 days to 11 days. Mark Industry Survey: Computer Softwa@ct. 1993, p. C106.

Halper, “Nielsen Outsourcing Plan Races to the Finish

Line,” Computerworld Nov. 8, 1993, p. 68. 296 For more information on price competition in this
294 Computer Sciences CorporatioAnnual Report, industry, see John Verity, “IBM: A Bull's-Eye and a

1993, p. 11; and industry representative, telephone Long Shot; For Services, Pay Dirt at LadBlsiness

interview by USITC staff, Mar. 15, 1995. Week Dec. 13, 1993, p. 88; and Wendy Zellner, “Can

292EYROBIT, p. 125. Although the software and
service markets in the United Kingdom, France, and
Germany are all very advanced, the United Kingdom




EDS Shed Its Skin?Business WeekNov. 15, 1993, p. with the objective of improving MONY’s IT operations.
57. In addition, the two companies agreed to form an

- . . “
Performance-based pricing (or “gain sharing”) nsurance

occurs when an outsourcing firm bases its fees on the ~ Finally, customized pricing schemes also are used
cost-savings or increased revenue realized by theto encourage clients to outsource IT operations. This
client as a result of an outsourcing contract. In other mechanism is most useful for outsourcing firms that
words, rather than basing contract price on the exactare less inclined to share investment or risk with
cost of processing cycles and capacity requirements clients. SHL Systemhouse, for example, notes that it
outsourcing firms derive price formulas based on the will finance the cost of a project over the life of the
impact the contract has on a client’s bottom line. For contract, rather than charging all costs as they
example, EDS reports that in 1989 the city of Chicago accrue30l By protecting the client from the
was looking for a firm capable of managing the potentially high costs generated at the onset of the
information technology necessary for parking ticket contract, outsourcing firms create a financially
fee collection. Under city management, unpaid fines appealing option. Another pricing strategy is to charge
and tickets added up to millions of dollars of lost only for exact usage of various software systems. For
revenue. EDS won the contract based on its promiseinstance, outsourcing firms often manage IT
to accept as payment the increased revenues generategperations for several clients from a central location.
from improved collection of parking ticket fines. EDS The outsourcing provider is responsible for
modernized the hardware and software used inguaranteeing the most effective use of software
Chicago's parking enforcement system and was ablejicenses and desktop capacity at client locations. Thus,
to process the data for a percentage of the city'sig reduce costs associated with software licenses, an
previous operating costs. This mutually beneficial oytsourcing firm might download certain programs to
agreement increased parking ticket revenues bYcertain machines only when necessary, charging only
50 percent an.d.decreasec; City management operatingy time used. In other words, if a client’s marketing
costs by $5 million a ye&P office only needs access to financial software during
Similarly, joint-investment contracts exist when an budget time, the outsourcing firm downloads the
outsourcing firm agrees to share some of the client’s financial software for that division only during that
risk in an outsourcing venture. For example, when period. This can reduce client expenditures on
Banc One decided to outsource its credit card software considerably. Such pricing schemes often
processing operation, it looked for a company that encourage clients to consider outsourcing options over
would be willing to share the risk, costs, and rewards internal management of IT divisions and may increase
of developing a new and effective software syst@fn. the size of the market for outsourcing providers.
In 1990, therefore, Andersen Consulting and Banc Aside from SHL, few non-U.S. firms have made

One jointly invested in the development of creative pricing a priority in their marketing efforts.
“Triumph,” a software system that facilitates credit

card processing. In addition to sharing the risk, a

better product emerged from the combination of Range of Service Offerings
advanced information technology and banking
expertise?® This joint effort resulted in a product . .
and system that Banc One has used to improvefrom simple data processing arrangements to more

efficiency in credit card processing and increase COMPIex situations where entire IT divisions are
revenues through sales of the service to other bankingiurned over to third-party management. While a basic

As noted earlier, outsourcing contracts can range

and financial firms00 prpcessing contra_ct can be hqndled by any IT firm
with excess capacity, it is the high value-added end of
297 EDS, Annual Report1990, p. 11; and Stephen the outsourcing market that is growing most quickly.
Kindel, “Blowing Through the Barrier,Financial World Most high-end contracts (e.g., those involving more
July 6, 1993, p. 26. than basic data processing) require the outsourcing
298 Deidre Sullivan, “Bankers Choose Their Partners  firm to upgrade equipment to client/server technology
Wisely,” Beyond Computing for Bank Managemehpr. and improve overall IT efficiency, in addition to
1993, pp. A4 1o A9. reducing costs for the client. As a result, clients
299 Jacqueline Day, “Andersen’s Triumph: A Long increasingly expect
Time Coming,”Bank Systems & Technolog®ct., 1993,
p. 6. 115—Continued

300 |bid. Joint investments often lead to the formation Technology Center” that will develop and market software
of third companies capable of marketing industry-specific  tools to help life insurance companies improve operations.
IT solutions. For example, CSC partnered with Mutual “CSC and Mutual of New York Announce Technology
Life Insurance Company of New York (MONY) in 1994 Alliance,” Business WireOct. 5, 1994.



301 SHL Systemhouse representative, interview by
USITC staff, Washington, DC, Oct. 14, 1994.

outsourcing firms to offer a wide range of services,
broadly encompassing the technical skills of systems
integrators, the training skills of consultants, and the
equipment capacity of traditional outsourcing firms.
Additionally, any multinational client likely will seek

a global outsourcing firm. Demand for a wide range
of services has caused outsourcing firms to expand
the range of their service offerings or to ally with
other firms in areas where skills are lacking.

Many firms have enhanced competitive positions
by providing a wide range of services. For instance,
one of the largest outsourcing projects ever awarded
outside of the United States was the 10-year contract
issued by Inland Revenue, the British tax collection
agency. Although several European firms bid on the
contract, it was ultimately awarded to the U.S.-based
EDS because EDS was able to offer the
comprehensive services necessary to fully implement
this complex project92 Similarly, SHL Systemhouse
is striving to expand its range of services beyond
traditional infrastructure operations to include skills in
transition management, client/server technology, and
solution development. SHL acquired the Canadian
firm Nidak Associates Inc. in 1993 to gain skills in
project planning and open systems computfity.
This broad range of services has helped SHL remain
market share leader in Canada. When the Canada Post
Corporation was looking for an outsourcing firm that
could manage the postal system’s nationwide
computing network while, at the same time, shifting
the country’s mail services to a client/server
environment, it considered several U.S. and Canadian
firms. SHL, having both the project management
skills and client/server expertise, won the $1 billion
contract in October of 19994

302 For this project bid alone, EDS reportedly
assembled a team of up to 79 systems engineers, tax
specialists, government analysts, and others, bringing
together a wide range of skills and services. Ralph T.
King, Jr., “High-Tech Edge Gives U.S. Firms Global Lead
in Computer Networks,The Wall Street JournaSept. 9,
1994,

303 SHL also has used acquisitions to expand its
global capacity, acquiring a minority interest in Tong Yang
Information and Communications Corporation in Korea in
late 1993. SHL Systemhouse Lténnual Report 1993
pp. 2-3.

304 The Yankee Group, “The Canadian Outsourcing
Market,” pp. 9-10.



Some outsourcing firms, such as CSC, EDS, and 307 Phillip N. James, “Wendell Jones on Outsourcing,”
Price Waterhouse, include corporate restructuring and!nformation Systems ManagemeRgll 1993, p. 73.
management consulting in their service offerings. CSC
considers such business services and expertise an
essential prerequisite to effectively managing a
client's IT operation§% On the other hand, several
outsourcing firms have stopped just short of offering
management consulting or restructuring services due
to a perceived conflict of interest. While numerous
outsourcing contracts emerge from corporate
restructuring, some companies suggest that a vendor’s
ability to legitimately recommend outsourcing and be
the outsourcing service provider is limited. DEC, for
example, avoids such conflicts of interest by
excluding management consulting from its many
service offerings while maintaining unofficial
alliances with many of the large consulting groups
such as McKinsey & Co. and Ernst and Yodh§.

Worldwide, most of the top outsourcing firms are
those capable of offering a wide range of services.
Among the European outsourcing firms ranked
globally, both Sema Group and Cap Gemini Sogeti
have expanded offerings through alliances and
acquisitions to enhance their global position. Cap
Gemini, for example, expanded into management
consulting through the acquisition of Gemini
Consulting. Firms that offer a more limited range of
services tend to have less of a presence in the global
market. For example, the German-based Datev
maintains a very successful domestic market share by
focusing almost exclusively on data processing, but it
is less effective on a worldwide scale.

Outlook

Effective pricing strategies and multiple service
offerings have helped propel EDS, CSC, and ISSC, to
the forefront of the global outsourcing market. All
three firms continue to increase their contract
revenues worldwide. ISSC and McDonnell Douglas
recently signed a 10-year, $3 billion outsourcing
contract, which is considered to be one of the largest
outsourcing contracts in the word@?

U.S. firms also are competing successfully in the
European market. In 1993, CSC and EDS won

305CsC, Annual Report1993, p. 4. EDS also is
expanding into management consulting services. Since
mid-1993 the company has acquired six small consulting
firms, adding 1,300 management consultants to its
business. “The ChangelingEconomist Nov. 26, 1994,
p. 69.

306 DEC representative, interview by USITC staff,
Maynard, MA, Oct. 20, 1994.



10-year contracts to run most computer operations at ISSC, EDS, and Andersen Consulting are the top
British Aerospace and Britain’s Inland Revenue, three custom programmers in the U.S. market in terms
respectively. Each contract is worth over $1 billion, of revenuel’?  Service providers such as these
representing some of the largest outsourcing generally concentrate on large programming contracts
agreements in Europ88 and long-term projects that are granted in conjunction
_ _ with other service contractd3 In addition to these
The global outsourcing market is expected t0 fims many small custom programming shops are
reach $99 billion in revenues by 1998, growing exiremely active, operating out of home offices and

12 percent annually. The largest market is the United focysing on niche projects. The prevalence of so many
States, providing 61 percent of outsourcing contract small programming shops in the United States is a

revenue. Europe accounts for 20 percent of the world girect result of the large installed computing base in
market. Although the Asia/Pacific market remains ine US. market. The large-scale systems that

small, it is expected to increase by an estimated jominated the U.S. market for many years demanded
16 percent annually during the next 4 years and will high levels of labor-intensive coding and
represent approximately 20 percent of worldwide programming. The result of these efforts was the
outsourcing revenues by 1998. Currently the region creation of a highly ~skilled workforce of
accounécg9 for 17 percent of the global outsourcing programmers, many of whom today operate small
market: programming shops.

As in the U.S. industry, several of the large
. European service providers such as Sema Group,
CUStOm Programm”‘]g Finsiel, and Cap Gemini offer custom programming in
. conjunction with other service contracts. However,
Firms there are also a number of foreign firms, such as
Scitex of Israel and Tata Consultancy Services of
India, that focus primarily on custom programming
. services. Non-U.S. firms such as these may provide
Introduction services for overseas subsidiaries of U.S. companies,
_ _ send programmers to the United States for short-term
Custom programming accounts for approximately assignments in programming shops, or operate across
25 percent of the global computer services matkét.  giohal information networks, transmitting final

Programmers provide clients with software that is programming products electronically to overseas
tailored to specific computing needs, either by writing qntractors.

new software code or by adapting existing packaged o )
software. Custom programming projects include Custom programmers compete principally in terms

industry-specific adaptations of packaged softate, ©Of price. The price of a custom programming project
custom software designs for new systems, and basicdenerally is tied to the number of programmer hours
coding and debugging for existing software, such as required to complete it. The majority of custom

re-writing code to run on different operating systems. Proegramming work is labor and time intensié.
Consequently, the easiest way for programming

308 Kristen Hedlund, “CSC Awarded $1.2 Billion companies to reduce prices is to control labor costs.
Outsourcing Contract: List of Huge Pacts to Reshape Varying wage rates in different countries have resulted
Integrators,”Computer Reseller Newslov. 22, 1993; and in more competition for U.S. producers in this
Mark Halper, “UK Tax Agency Will Outsource to EDS,”  gegment of the industry than in any other computer

Computerworld Nov. 29, 1993, p. 16.

service sector covered in this study.
309 Compiled from data provided by INPUT, Inc.

310 pata for custom programming also encompass 312 Compiled from data provided by INPUT, Inc.
revenues from other professional services, such as 313 |ndustry representative, interview by USITC staff,
computer consulting and training. Custom programming  San Francisco, CA, Mar. 1994.
accounts for over 60 percent of total revenues in this 314 For certain high-end custom programming
category. projects, quality and turn around time may be considered

311 As companies make the transition from more important than price. However, much of the

mainframes to distributed systems, custom programmers high-end customization takes place during systems

will be needed to integrate heterogenous platforms and integration projects and is handled by Sl vendors.

make adjustments to packaged software products that are Low-end custom programming tasks are more likely to be
expected to run on all the client's computers. Suzanne contracted to third-party programmers, making price a
Colvin, “Real World Accounting,”PC Magazine Oct. 26, more important consideration. Industry representatives,
1993, p. 273. interviews by USITC staff, Washington, DC, Oct. 1994.



Factor Affecting
Competitiveness: Labor Cost
Management

The average amount of time necessary to

complete a custom programming project ranges from
Programmers

a few weeks to several months.
generally are paid according to the amount of time

the industry in 1994 with computer service revenue
projected at over $100 millioH8 Approximately

90 percent of these revenues were from custom
programming projects, such as the $14 million
re-engineering project performed for the United
Kingdom'’s Sunlife Assurance Compathy?

Datamatics reported $4 million in revenue from
custom software exports in 1992, much of which

they spend on a project. Thus, the labor intensity of Wwas accounted for by ongoing contracts with
this market segment makes labor cost a key companies such as General Electric and Eric3€on.

consideration for custom programming firms. In the
United States, hourly billing rates range from $50 to

Indian firms market their low-cost, high-quality
services through contracts and employees worldwide.

$75 per programmer. Some foreign programmers post offer both remote and on-site services, with the
charge considerably less, with Indian programmers majority of exports going to the U.S. marR&t The

available for $15 to $25 per hour, and lIrish
programmers for $35 to $60 per h8&r. Figure 4-6
ranks several foreign countries that are actively

improvement of data communications between U.S.
clients and Indian programmers has facilitated the

involved in the custom programming industry. These transfer of programming services, with many projects
countries are listed according to programming labor transmitted electronically from one computer to
costs, beginning with the least expensive. anothe??2 Custom programming shops in the
The importance of price and labor costs has PhilPpines, Singapore, Isra#? and Hungary also
resulted in the development of a competitive custom Nave been successful exporters of programming
programming industry outside of the United States. services as a result of highly skilled and inexpensive
India ranks second to China in offering the least labor.
expensive programming labor costs, but India derives
an advantage over China as a result of widespread It is difficult for U.S. programming firms to
availability of English-speaking programméts. compete in terms of price with the low-cost contracts
Although much of the custom programming offered by these overseas challengers. Some U.S.
performed in India is accomplished through firms have brought foreign programmers into the
subsidiaries of U.S. companies (e.g., DEC and Texasypijted States on temporary contracts in order to keep

Instruments), the number of Indian-owned firms is

growing rapidly. Indian-based companies such as Tata

programming costs down and boost market share, but
concerns over labor and visa laws have

Consultancy Services (TCS), Datamatics, and Reesan

Information Management Resources have built
successful export businesses through the use of
highly skilled, low-cost workforcél” TCS led

315 Gary H. Anthes, “Not Made in the U.S.A.,”

318 Ashok Soota, “Technology in IndiaEEE

aSpectrum Mar. 1994, p. 36.

319 |pid.

320“Trade Reforms Make India Reliable Software

Computerworld Dec. 6, 1993, p. 124. Some analysts use Source,”Computer ProductsMar. 1993, p. 392.

other measures of comparison.
Productivity Research notes that Indian programmers cost
$125 per unit of software, versus $925 for U.S.
programmers. W. Wayt Gibbs, “Software’s Chronic
Crisis,” Scientific AmericanSept. 1994, p. 94.

316 English language abilities are important to the
industry for several reasons. First, most software
programming languages are English-based. Second,
software documents and technical manuals often are in
English. Finally, English is the most common language
for software science publications and instruction.

317 Many companies maintain a highly-skilled
workforce through extensive training. For example, TCS
spends as much as 8 percent of revenues on training
programs for its programmers every year. Nagy Hanna,
Exploiting Information Technology for Development, A
Case Study of IndjaWorld Bank Discussion Paper #246,

p. 72.

Capers Jones of Software

321 Gibbs, “Software’s Chronic Crisis,” p. 94.

322 |hid; and “Trade Reforms Make India Reliable
Software Source,” p. 386.

323 As in the United States, military research in Israel
spurred growth of a significant commercial software
industry. Although programming wages in Israel are
slightly higher on average than those found in Asian and
Central European countries, the English language ability
and programming skills that are available have resulted in
many foreign contracts. Israel also has acquired talented
custom programmers in the form of Russian emigres from
top Moscow institutes. Wages for Israeli programmers
average approximately 30 percent less than those for U.S.
programmers. Neal Sandler, “Israel: The Promised Land
for Programming ServicesElectronic Business Buyer
Sept. 1993, p. 150.






reduced this practic®4 Instead, many U.S. and such as NTT Data, Fujitsu, and Nomura Research
European firms now sub-contract work to low-cost maintain affiliated programming subsidiaries to
countries or set up subsidiaries to perform perform software development tasks. Essentially all
programming work2>  Although some analysts high-level programming is performed by these
warn that expanded education efforts overseas andsubsidiaries and the resulting software rarely is
gradually improved telecommunication infrastruc- separated from the proprietary hardware for which it
tures will erode U.S. advantages in custom was developed. The independent software shops in
programming, others suggest that U.S. programmersJapan, meanwhile, tend to receive lower level
will remain competitive by virtue of their high levels programming chore®® Overall, the limited
of expertise and their proximity to the most dynamic applications of these proprietary projects has
market326 U.S. programmers likely will maintain a prevented expansion of custom programming as a
significant advantage in projects requir- ing global industry for Japanese companies.
familiarity with vertical market end uses and in large o ) .
projects focusing on new technologf@g. Productivity levels in many overseas programming
shops are considered comparable to U.S. firms for
While both U.S. and European firms have turned pasic program code developmé?f.  Although
to off-shore programming to decrease labor costs, incompatible measures of productivity preclude direct
Japanese companies continue to rely heavily oncomparisons among companies, general levels of
domestic programmers. Custom programming is the output per hour are considered similar for much of the
primary form of software development in Japan, and basic programming that takes place overséhsFor
loyalty to Japanese firms often takes precedence ovenarge projects, U.S. and foreign firms alike are looking
price as the most important fac®8® Companies for ways to increase productivity —through
object-oriented programming and improved
production techniques. For example, several firms
have implemented a quantitative quality control
process approved by the Software Engineering

324 A group called “Californians for Population
Stabilization” filed a lawsuit against the Indian company
TCS and the U.S.-based firm Hewlett-Packard in 1993,
alleging circumvention of U.S. labor laws relative to

minimum pay levels. Ashok Soota, “Technology in Institute called the “Capability Maturity Model”

India,” IEEE SpectrumMar. 1994, p. 31. Others in the (CMM).332  Some companies, such as Raytheon’s

industry believe immigration laws should be liberalized, software division, reportedly doubled productivity

given a generally perceived shortage in the supply of once the model was in place. Interestingly, one of the

qualified U.S. programmers. ITAAThe National firms which is ranked highest according to CMM

Information Infrastructurep. 7. benchmarks is Motorola’s Indian programming team
325Firms such as AT&T, DEC, Hewlett-Packard, in Bangalore’33

IBM, Motorola, Texas Instruments, Unisys, and Siemens
AG have established subsidiaries or joint ventures in India 143—Continued

to perform programming tasks. The appeal of low cost have invested in software development projects in Israel.
programming and processing also appeals to firms outside Neal Sandler, “Israel: The Promised Land for

the IT industry. Companies such as Swissair, General Programming ServicesElectronic Business BuyeSept.
Electric, and Turner Broadcasting also are reducing costs 1993, p. 150.
by turning to off-shore providers. Soota, “Technology in 329 Feigenbaum, “The Japanese Software Industry,”

India,” p. 33; and “Trade Reforms Make India Reliable pp. 215-227.

Software Source,” p. 386. .
P 330 Ed Yourdon, presentation Software World '94,

326 For additional information on this subject, see ;
- . ! San F , CA, Feb. 28, 1994,
Stephen E. Kruse, “Foreign Skills Put U.S. Workers to an rrancisco _e o .
Shame,”Computerworlgl Nov. 1, 1993, p. 122; and 331 Global comparisons of productivity are difficult,
Anthes, “Not Made in the U.S.A.,” p. 123. since there is no agreed-upon standard of measure. Some

firms refer to lines of code generated per programmer,
while others examine “function point” output. However,
these measures do not consider the number of
programming errors (“bugs”) that are generated, nor are
they capable of comparing output among programmers
using different programming languages. Gibbs,
“Software’'s Chronic Crisis,” p. 93.

327 |ndustry analysts suggest that U.S. programmers
will maintain an advantage in areas involving large
network applications, mobile computing, and any
multimedia/virtual reality tasks. It is also recommended
that U.S. programmers undergo at least 1 month of
training per year to stay on top of the industry. Ed
Yourdon, presentation &oftware World '94San

Francisco, CA, Feb. 28, 1994. 332 For more information, see “Software Process
328 Feigenbaum, “The Japanese Software Industry,” Improvement,”American ProgrammerSept. 1994.

pp. 215-227. In a few limited cases, Japanese firms have 333 Also ranked high is Loral’s (formerly IBM’s)

decided to take advantage of low wage development on-board space shuttle software project. Both Motorola

options. For example, Japanese-based Sharp and Toshiba and Loral scored a “5” (out of 5) on the CMM scale.



OUthOk Unless foreign programmers keep up with
technology and advances in software development

U.S. firms will face increasing competition from = techniques, the wage differential may prove to be
foreign programmers in India, the Philippines, Israel, only a short-term advantage.

and other relatively low-cost locations, especially as

global telecommunication networks improve data The global market for custom programming
transmission capabilities. Current projections suggestservices is projected to reach $92 billion by 1998,
that the market for overseas programming will grow reflecting a relatively low average annual growth rate
by 50 percent in 199284 and much of that expansion (7 percent) in comparison to the other service sectors
is expected to be in the area of low-end projects. Fordiscussed in this study. U.S. and foreign programmers
example, Apple Computer recently decided to hire face slowing markets for their services in Asian and
Ukrainian programmers to translate software for European markets in particuf# The proliferation
IBM-compatible computers. The cost of using of new and improved packaged software products and
Ukrainian programmers is estimated to be one-quarteradvances in various programming tools are decreasing
that of using U.S. programmers. the need for third-party programmers. Further, as
companies shift to downsized client/server networks,
custom programming tasks associated with complex
coding for large-scale mainframes are declining.
dThose programming jobs that do remain will be
high-end tasks requiring programmers with the latest
skills in new programming languages and techniques.

U.S. strengths in custom software planning,
analysis, and project management likely will sustain
domestic programmers’ ability to win contracts for
certain high-end projects. U.S. programmers will nee
to offer added value and quality to compensate for
cost differences with overseas programnigps.
Further, even as foreign programmers expan_d_their 336 Standard & Poor'sindustry Survey: Computer
presence in the industry, they are far from attaining a software Oct. 1993, p. C104. Compared to the United
spot in the global market next to large revenue earnersstates, European companies traditionally have relied more
such as EDS and Andersen Consulting. on custom programming than on packaged software for
many business applications. However, as the cost of

334 Anthes, “Not Made in the U.S.A..” packaged software in Europe has declined and
Computerworld Dec. 6, 1993, p. 124. recessionary trends have cut into corporate IT budgets,
335Ed Yourdon, presentation &oftware World '94, many European clients are decreasing their expenditures

San Francisco, CA, Feb. 28, 1994. on custom programming.



CHAPTER 5
Principal Findings and Outlook

Introduction Overall U.S. Competitive
Position

The commercially independent software and
service industries have existed for over a decade,
during which time U.S. firms have established
themselves as competitive leaders in world markets.CC)rnpUter Software

Chapters 3 and 4 have identified a number of critical Overall, the U.S. position in the global market for

factors that influence the global competitive position applications and systems software remains very
of U.S. and foreign computer software and service gyrong, reflecting the ability of U.S. firms to respond

firms. _Some qf these factors, such as governr_nentquick|y to changing technologies, new pressures to
protection for intellectual property and education reqyce costs, and shifting consumer demand patterns.
systems, are external to the firm, or beyond its Ranked in terms of global market share, 8 of the
immediate control. Other factors, such as product yorig's top 10 applications software vendors and 7 of
development and cost management techniques, argne top 10 systems software vendors are U.S. fighs.
controlled directly by the firms themselves. An The other global leaders in these markets owe their
assessment of the relative importance of these factorsposition in large part to strong sales in the European
is necessarily general, taking into account the gng Japanese markets for mainframe and
experiences Of many firmS in the Un|ted States and minicomputer-based Software_ On'y one Japanese
overseas. Based on information presented in thisyendor, Fujitsu, has attained a top 10 global market
report, however, it appears that government policies share position in applications software. No Japanese

and other external factors typically play a less firms rank among the 10 leading providers of systems
significant role than firm strategy and technology in software.

shaping the competitive strengths of software and

C 2 : U.S. applications software developers have thrived
service firms worldwide.

as a result of their ability to compete in terms of

L : - price, product quality, and timeliness. Revised sales
The findings of this report suggest that U.S. firms and marketing strategies, the establishment of

in particular have boosted their global market share bystrategic partnerships, and the introduction of

adapting  their strategies to address teChnOIogicaIinnovative roduct development techniques all have
change, price competition, and the product P P q

performance concerns of increasingly savvy customersggmgti?r;eed ﬂgsn Ifg:asr;g)r/n?S%ftsv;/;lrremﬁmigcﬁs\?:eé(tcter;lee d
worldwide. External factors, though often important largel béca.us.,ey of their ability to produce
in establishing an environment within which . 9ely Y P
competition could flourish, have had a less dramatic interoperable and easy-to-use products that perform

o -~ well in complex networks of heterogeneous hardware
effect on the competitiveness of software and service .
. P . and software. Systems software vendors have relied
firms. Specific findings of the report with respect to

discrete industry segments and the impact of heavily on alliances, ~acquisitions, and rapid

government poligies agre presented in the fgllowing responsiveness to customer needs in developing
- , . o loball mpetitive pr .

sections. The final section of the chapter will discuss globally competitive products

the outlook for future competitive developments in the

global software and service industries, focusing on ;

emerging demand for home-based interactive softwarecornpUter Services

applications and new opportunities for service The global market share position of U.S. computer

providers to serve fast-growing markets for service firms is also extremely strong. U.S. systems

industry-specific computer solutions. integrators, outsourcing firms, and



337 Compiled from data provided by INPUT, Inc.

custom programmers have responded rapidly to price
pressures and sophisticated customer demand by
reducing costs and by broadening the range of
services available to information technology
divisions in private and public institutions
worldwide. Ranked in terms of global market share,
the world’s top five systems integrators are all U.S.
firms, while the top nine global outsourcing firms
are headquartered in the United St&#Ss. Eight of

the top ten custom programming market share
leaders are also U.S. firms. The leading non-U.S.
competitors in these market segments still derive
only a small percentage of revenues from sales of
services outside their home markets.

Based on information gathered for this report,
systems integrators compete primarily in terms of
price and their ability to provide industry-specific
(vertical) service solutions to customers in such areas
as manufacturing, banking, and health services.
Highly skilled staffs, alliances with other firms, and
cost management efforts have combined to help U.S.
systems integration firms provide competitive services
worldwide. In the market for outsourcing services, the
report finds that firms compete primarily in terms of
contract prices and the breadth of service offerings.
U.S. outsourcing firms in particular have excelled in
the global market by employing innovative pricing
policies and by expanding the range of outsourcing
services available to customers. Finally, in the market
for custom programming services, firms compete
largely in terms of price. Labor cost management
appears to be a primary determinant of success in
custom programming services. This fact may
ultimately erode the strong U.S. position in certain
custom programming markets, as new sources of
low-wage programming talent become available
outside the United States. However, high-end
programming projects likely will remain in the United
States.

Government Policies and
Other External Factors

Two types of government policy initiatives in
particular appear significant in influencing the global
market success of software and service firms. First,
U.S. software firms note that they have benefited

338 |pid.



from enforcement of intellectual property rights in growing markets for information and entertainment in
the United States, and increased anti-piracy efforts in offices, schools, and homes worldwide.
key foreign software markets likely will have a

positive impact on the competitive position of U.S. technology and global demand patterns can be
firms. Second, with respect to telecommunications summarized briefly in  four main points:

dere.gulation, efforts to red.uce .the market power pf (1) consolidation of the information technology
public telephone mono.p.ohes.m Europe and A§|a industry likely will accelerate as the largest firms
have spurred competition in computer service jnyest heavily in the development of new products
markets. U.S. market leaders in OUtSOUrCing SerViceSand Capita”ze on scale advantages; (2) software
stand to increase revenues in foreign markets aneve|0pment efforts |arge|y will be focused on h|gh
foreign PTOs are forced to expand the access ofgrowth sectors, such as PC-based home and education
outside firms to leased line services. markets; (3) computer service providers likely will
face increasing pressure to specialize in vertical

Direct government funding for software-related markets as customers demand greater expertise in the
research projects appears to have had little impact on 9 b

the global success of firms in the United States, development of industry-specific computing solutions;

Europe, and Japan. Governments may have moreand (4) continued growth in demand for software

success, however, in pursuing broad-based initiativespmduc.ts and services through the end of the decade in
aimed zit improvi;lg information infrastructures and the United States should continue to bolster the global
establishing a sound competitive environment for market share posm(.)n.of U.S. flrms.,.wh|ch h|stor|cglly
emerging software and service firms to grow and have faced very limited competition from foreign

flourish.  The National Information Infrastructure suppliers in the U.S. market.
(NII) proposals in the United States, as well as similar Pressure to develop and market the new
initiatives in the European Union and Japan, are generation of interactive, multimedia products has
examples of broad-based policies that are likely to already resulted in a far-reaching web of alliances
accelerate the development of new types of linking computer and telecommunications firms with
network-based software and services. network service providers, cable firms, and producers
of entertainment and educational “content.” Many
U.S. software firms, in particular Microsoft, have
taken numerous steps to strengthen contacts with
firms in other industries so that networked multimedia
applications can be quickly developed and delivered.
U.S. leadership in computing, communications, and
entertainment is likely to give the largest U.S. firms
an enormous advantage in reaching the new consumer
technology markets rapidly. Opportunities to exploit
economies of scale should quickly force prices down,
making it difficult for many smaller firms to remain
profitable. Although start-up firms and small
businesses will continue to be an important and
OUthOk innovative component of the overall industry, a ce_rtain
degree of consolidation and a further shake-out in the
e global IT industry likely will continue through the end
S_of the decade.

The competitive implications of these shifts in

Finally, education systems in the United States
and overseas continue to lay the groundwork for the
development of strong information technology
industries. The outstanding record of U.S. universities
in computer science has clearly had a positive effect
on the growth of competitive U.S. software and
service industries. Expanded access to technology in
elementary and secondary schools around the world
likely will lead to strong growth in computer science
program enrollments in the years to come.

Future growth prospects for the global softwar
and service industries appear quite favorable, and U.

firms are generally well positioned to benefit from The emergence of the home PC as an important
growing consumer interest in an entirely new high-growth platform for future software applications,

generation of products and services. Underlying this complete with audio and video support, is likely to

positive outlook is the ongoing convergence of bpenefit U.S. firms that have devoted substantial
technologies linking the computer, communications, resources to the development of entertainment,
and entertainment industries, which together make it education, and home office applications (figure 5-1).
possible for software and service firms to tap rapidly In 1993 alone, Microsoft's

Figure 5-1
Growth rates in sales of PC software programs in North America, 1993-94 1
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1 Data based on retail sales during the first three quarters of 1994 compared to sales during the first three quarters
of 1993. Business productivity software includes word processing, spreadsheet, database, and project management
programs.

Source: Compiled from data provided by the Software Publishers Association.



consumer software division doubled its sales of U.S. firms may ultimately face greater competition
home-based PC entertainment and educational titlesfrom foreign firms that successfully translate
Still, threats from international competitors are Specialized vertical market expertise into improved
significant.  Japanese game developers, includingcustomer _;atisfaction, the ext_remely strong. market
Nintendo and Sega, have already gained strongShare position of U.S. companies will be difficult to

positions in the home entertainment market by €rode
responding quickly to customer demand for With respect to future global demand patterns, the
high-performance products.  Moreover, software United States likely will remain the preeminent

development initiatives at Fujitsu and other large market for both softwa_re and services thrOL_Jgh the end
foreign firms currently are targeted at the Of the decadé3® As figures 5-2 and 5-3 illustrate,

fast-growing home-based multimedia  market. the projected U.S. share of the global software and
Ultimately, however, U.S. firms are well placed to service market in 1998 will surpass by a large margin

. the shares of all other regional markets. Meanwhile,
gain a product development-related advantage as e\Europe’s share of the global software market is
result of extensive contact with customers in the

: projected to decline from 30 percent in 1994 to 27
large U.S. home PC market. Early adoption of nercent by 199840 Given that European firms sell
interactive  multimedia  applications by  U.S. mainly in their domestic markets, this shift in global
consumers will generally favor U.S. firms. Indeed, demand is likely to improve the relative competitive
Dataquest reports that U.S. consumers accounted foposition of U.S. software firmsvis-a-vis their

65 percent of worldwide shipments of PCs with principal European challengers. Moreover, U.S.
multimedia capabilities in 1994. Rapid expansion in software and service firms have demonstrated their
the installed base of multimedia-ready CD-ROM ability to gain market share more effectively than
drives, estimated to have increased three-fold during European competitors in the rapidly growing markets

1993-94, will continue to drive global market Of Asia and Latin America. By 1998, these two
demand for multimedia software. regions together will account for an estimated 14

percent of global software consumption and 22
For computer service firms, the competitive percent of global services consumption (figures 5-2
outlook through the remainder of the decade will be @nd 5-3).
shaped not only by emerging technologies, but also by  The global software and service industries again
increasingly sophisticated customer demand patterns.stand on the threshold of a new era in computing, one
Most of the largest service providers have already defined by radically different technologies, new
discovered that success in winning a systems modes of information delivery, and a changing set of
integration, outsourcing, or custom programming deal customer requirements. Above all, as the facts
depends greatly on the service provider's presented in this report suggest, the distinguishing
understanding of the customer’s business. Design andcharacteristic of information technology markets
administration of IT systems is no longer a generic during the next decade is likely to be great
undertaking, and in the future service firms’ ability to yncertainty. While some firms may claim to
customize solutions for specific industry needs will be comprehend the future course of technology and
critical.  Many of the largest service firms have gemand, the fundamental unpredictability  of
already established in-house teams that specialize i”developments in these industries is now a widely
the computing problems of customers in a particular accepted fact. In the end, those firms that display the
industry (e.g., banking, health services).  AS greatest flexibility in responding to constantly
customers seek greater returns on IT mvestments,ch‘,jmging competitive problems still stand the great-

pressures on service firms to deliver specialized gt chance of achieving success in the years to come.
solutions will mount. Indeed, industry fragmentation

may expand as alliances forged between service 339 Estimates of future regional demand growth are
providers and clients lead to an increasing number of compiled from data provided by INPUT, Inc.

spin-off firms that develop specialized products for 4 For comparison purposes, see 1994 market share
specific industries. These new spin-off firms will positions as presented in figures 2-2 and 2-4 of chapter 2.
thrive on the combined expertise of IT service 340 Estimates of future regional demand growth are

providers and individual industry end users. Although compiled from data provided by INPUT, Inc.



Figure 5-2
Projected global market for computer software, by major country or region, 1998 1
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1 Includes markets for applications and systems software.
Source: Compiled from data provided by INPUT, Inc.

Figure 5-3
Projected global market for computer services, by major country or region, 1998 1
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1 Includes markets for systems integration, outsourcing, and custom programming services.
Source: Compiled from data provided by INPUT, Inc.



APPENDIX A

LIST OF CONTRIBUTING COMPANIES,
ASSOCIATIONS, AGENCIES,
ACADEMIC INSTITUTIONS, RESEARCH
FIRMS, AND CONSULTANTS



Companies

AMR Corp.

Acer America Corp.

Aldo Ventures, Inc.

Amdahl Corp.

American Management Systems Deutschland GmbH (Germany)
The Applications Group Inc.

Atlas Venture

Banyan Systems Inc.

Bear River Associates

Borland International, Inc.

CBIS

Compagnie Des Machines Bull (France)
Compagnie IBM France (France)

Compag Computer Corp.

Compaq Computer Europe (Germany)
Compaq Manufacturing Ltd. (United Kingdom)
Digital Equipment Co. Ltd. (United Kingdom)
Digital Equipment Corp.

Epic Megagames

GE Information Services

GST Software PLC (United Kingdom)
Hewlett—Packard Corp.

Intel Corp.

International Business Machines Corp.
International Computers Ltd. (United Kingdom)
Intuit

Kleiner, Perkins, Caufield, & Byers
Masterclips, Inc.

McQueen Inc.

Microsoft Corp.

Motorola, Inc.

Olivetti & C., S.p.A. (Italy)

PowerPC Alliance

Rational, Inc.

SAP AG (Germany)

SHL Systemhouse (Canada)
Siemens—Nixdorf Informationssysteme AG (Germany)
Silicon Graphics, Inc.

Software AG (Germany)

Sun Microsystems, Inc.

Tandem Computers, Inc.

Texas Instruments Inc.

Unisys Corp.

Associations

Alliance to Promote Software Innovation (APSI)

American Council for Capital Formation

Business Software Alliance (BSA)

European Association of Manufacturers of Business Machines and Data Processing Equipment
(Eurobit)

Information Technology Association of America (ITAA)

International Intellectual Property Alliance (11PA)

Massachusetts Software Council

Microelectronics and Computer Technology Co. (MCC)

National Venture Capital Association



Software Publishers Association (SPA)
United States Council for International Business

Agencies

Commission of the European Communities

Industry and Science Canada, Information Technologies Industry Branch
Institute of International Education

International Association for Evaluation of Educational Achievement, The Hague
Japanese Embassy (Washington, DC)

Japanese Ministry of International Trade and Industry

Japanese Ministry of Posts and Telecommunications

Organization for Economic Co—operation and Development (OECD)

U.S. Consulates General (Edinburgh, Hamburg, Milan, Munich)

U.S. Department of Defense

U.S. Department of Education

U.S. Embassies (Bonn, Brussels, London, Paris, Rome)

U.S. and Foreign Commercial Service

U.S. Mission to the European Communities

U.S. Small Business Administration

United Kingdom Department of Trade and Industry, Telecommunications and Posts Division

Academic Institutions, Research Firms, Investment Firms, and Consultants

Alex. Brown & Sons, Inc.

American Enterprise Institute for Public Policy Research
The Brookings Institution

Corporate Computing, Inc.

Database Decisions, Inc.

Digitalk

Ernst and Young

Gartner Group, Inc.

Goldman, Sachs, & Co.

Hambrecht and Quist

INPUT, Inc.

Institute for International Economics

Mass High Tech

McKinsey & Company, Inc.

Nomura Research Institute

Sentry Market Research

Software Productivity Research, Inc.

Stanford University, Center for Economic Policy Research
Stanford University, International Computer Software Industry Project
Stratacom, Inc.

Syntrex Technologies, Inc.

Syracuse University

University of California at Berkeley
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APPENDIX C

GLOSSARY OF TERMS RELATED TO
THE COMPUTER SOFTWARE
AND SERVICE INDUSTRIES



Applications development tools:Development tools include programming languages and other
specialized software used to speed the process of creating software applications. These tools are
employed by software vendors and by custom programming specialists in end-user firms. Examples
of widely used development tools include C, C++, COBOL, and Smalltalk.

Applications software:Applications software products are packaged programs used to support home,
business, or other institutional functions on a variety of hardware platforms, including mainframes,
minicomputers, workstations, and personal computers. Applications software includes everything
from widely used business productivity programs (e.g., word processing, spreadsheets, graphics) to
more complex programs such as company accounting and human resources packages, which often are
written to run on high-powered mainframes and minicomputers.

Architecture: Computer architectures are the standards that govern the interaction of computer
components and software. Computer architectures determine how components communicate with
programs and how data is exchanged between applications software and operating systems.
Architectures can be open (e.g., the IBM-compatible PC architecture) or proprietary (e.g., Apple’s
Macintosh operating system). As software is written for established architectures, early or widely
available architectures can become de facto industry standards.

Back office applications:Back office applications typically include large, data-intensive processing
tasks, such as payroll and accounting functions. The software required to carry out these applications
is fairly standard among companies in different industries. Although many companies are updating
and downsizing the technology behind back office applications, there is little unique competitive
advantage to be gained through these efforts. Contrast with front office applications.

Best-of-breed: Best-of-breed software refers to applications programs that have gained widespread
popularity and customer loyalty. For example, the DOS version of Lotus 1-2-3 was considered the
“best-of-breed” spreadsheet program for many years. Applications vendors are trying to develop new
marketing strategies to lure customers away from traditional name brands. See also suites.

Bugs: Informal term used to describe defects that impede the operation of software programs. Some
software developers try to reduce the number of bugs by building programs out of object-oriented
software modules that are pre-tested.

Bundling: Software sold in conjunction with hardware is considered a “bundled” unit. Bundling was

the primary means of software distribution in the early years of the computer industry, since most
hardware was proprietary and required customized code to run effectively. Once hardware products
became more compatible, hardware vendors were encouraged to treat hardware and software as
separate products. Today some hardware and software products are bundled as a marketing technique.

Business productivity programsThese are popular PC-based programs, such as wordprocessing and
spreadsheet applications, that typically are used to increase office productivity. These programs are
the most widely used programs in the office computing environment.

Capital formation: The process by which savings and investment are tapped by firms to fund new
capital spending programs and the expansion of operations. The encouragement of capital formation
is crucial for small software and service firms, which depend heavily on external sources of financing.
International differences in tax policy can have a large effect on levels of capital formation.

Client/server networks: A computer platform comprised of client machines (typically PCs or
workstations) and a central server used to store data and distribute applications. These decentralized
networks allow relatively low-powered and inexpensive machines to handle tasks that previously
were handled only by high-powered mainframes. This system, in which the server provides
applications programs and central storage to client computers, often is referred to as distributed
computing and is the impetus behind the platform downsizing trend. As companies downsize their
hardware platforms, demand for software designed to operate on PCs and workstations has increased
dramatically.



Code: The instruction set behind all software programs consists of lines of code. The coding varies
depending on the computer language used by software programmers. In an effort to reduce the amount
of time necessary to write programs, software developers now rely more heavily on object modules
that contain numerous lines of code that can be re-used in different programs. See also object-oriented
programming.

Compatibility: Compatibility refers to the ability of software or hardware to work with products
designed by other manufacturers. The development of compatible PC hardware in the United States
enabled independent software vendors to enjoy large economies of scale in the production of software
programs. This is in direct contrast to Japan, where widespread use of incompatible computers has
forced consumers to rely more on custom programming than on packaged software. Contrast with
proprietary.

Copyright: A copyright is the most common method of legal protection employed by developers of
computer software and other creative works. The copyright represents the exclusive right of an author
(programmer) or his employer to copy, distribute, or prepare derivations of an original creative work.
Copyrights protect a product for the lifetime of the developer plus 50 years. Software developers lose
billions of dollars annually as a result of inadequate foreign copyright protection or enforcement.

Core competenciesCore competencies refer to the fundamental strengths and objectives of public
and private organizations. For example, some companies’ core competencies include efficient
manufacturing procedures, while others include dynamic sales and marketing strategies. As
companies downsize and streamline operations, many have decided to focus exclusively on core
competencies and to surrender control of tasks that could be more efficiently handled by independent
contractors. In many cases, companies outsource their computer operations to service providers
whose core competency is information technology.

Cost-based pricing:This is a method of pricing that is based exclusively on the costs associated with
providing a service. Outsourcing firms, which often lease lines from telephone companies in order to
transmit data, are encouraging more effective and widespread use of cost-based pricing for leased line
services in international markets.

Cost of capital: The cost of capital is the cost of debt capital plus the cost of equity capital, weighted by
the relative amount of each in a company’s capital structure. There are debates among economists with
respect to the question of whether or not costs of capital differ significantly for firms in different
countries. A lower cost of capital can convey relative competitive advantages to certain nations.

Custom programming: Custom programming services involve the compilation of code to create or
customize software programs. Custom programming may entail the development of an entirely new
application, or the customization of an existing packaged software product. While firms in the United
States rely more on packaged software programs for basic business productivity applications, many
consumers in Europe and Japan rely heavily on custom programming. This trend is changing,
however, as computer systems in Europe and Japan become increasingly compatible and allow use of
standard programs.

Database management systems (DBMI)BMS is specialized software developed to facilitate the
organization and interpretation of very large amounts of information on business transactions,
customers, or employees. Software developers have focused considerable attention on the movement
of DBMS programs from mainframes and minicomputers to client/server networks. Most large
business and government computer users write supporting programs to customize the operation of
DBMS software.

Data encryption standard (DES)DES is the most popular encryption method used in computer
software and data transmission. Itis widely used by individuals and businesses, and has been adopted
as a Federal standard for the protection of the U.S. Government's unclassified information. It is
considered to be virtually impossible to break into encryption products of DES-strength or greater.
See also encryption.



Data processing: One of the primary functions of computers, data processing refers to the
manipulations and calculations required to analyze data productively. Data can be processed by
high-powered supercomputers and mainframes (centralized processing), or by client/server networks
(distributed processing). Many public and private organizations outsource data processing tasksto IT
service providers that can generate economies of scale in remote processing centers.

Data transmission:This refers to the electronic transfer of information from one point to another, by
wire or radio frequency. Current technology allows users to transmit data across the street or around
the globe. Data transmission issues, such as privacy laws, are of great concern to outsourcing firms
that rely on data transmission processes to perform data processing for clients at remote locations.

Decentralized computing:Decentralized computing refers to a network of computers, generally a
combination of PCs and workstations, that can operate in unison or independently, depending on the
task. With the appropriate software, such networks are capable of handling complex processing jobs
that previously had been reserved exclusively for centralized computers (i.e., mainframes and
minicomputers). This concept also is referred to as distributed processing. The advantages of
decentralized computing include improved communication between computers and a number of end
users. See also client/server network.

Decompilation: Decompilation is the process of methodically disassembling software program code

to discover specific programming techniques. In some cases, decompilation is useful in allowing
software developers to create compatible programs. However, in many cases decompilation negates
efforts by software developers to protect unique programs through copyrights.

Digital signature standard (DSA) (clipper chip): The DSA standard is a new royalty-free
public-domain standard supported by the U.S. Government for encrypted electronic data and
software. Popularly known as the “clipper chip,” products utilizing the new standard would not be
subject to export controls. However, industry officials assert that the chip’s coding is easy to
unscramble and provides the U.S. Government with a means for electronic surveillance. As such, the
chip could have a difficult time competing in domestic and foreign markets against encrypted software
which does not permit such surveillance. See also encryption and export controls.

Disk operating system (DOSDPOS is a single user, character-based operating system developed by
Microsoft Corp. and used in IBM-compatible PCs. Although several companies have developed
operating systems to compete with DOS, over half of all PCs use DOS. Recently, however, many
consumers have begun to shift to newer operating systems, such as Windows. The transition away
from DOS, a character-based PC operating system, to Windows, a graphical interface designed to
make personal computing more intuitive, presented substantial product development problems for
applications software firms. Firms such as Lotus were forced in the early 1990s to rewrite DOS
programs to run successfully in the graphical Windows computing environment.

Downsizing: The replacement of mainframes, minicomputers, or supercomputers with smaller, often
less powerful machines, that are attached to a server through a network. The platform downsizing
trend has caused a shift in demand from software designed for mainframes and minicomputers to
software designed for PCs and workstations. It has also increased the demand for computer services,
especially systems integration and outsourcing services.

Encryption: Encryption ensures the security and integrity of electronic communications and files.
Data is scrambled using mathematical formulas so that only authorized recipients who hold the code
necessary to unscramble the data can access sensitive information. Because of the increasing
importance of information security to many businesses, many domestic and foreign customers look for
encryption capabilities when purchasing software. Software with such capabilities is known as
encrypted software. See also export controls.

Export controls: Export controls are government controls on the export of high-technology goods,
such as computer hardware and software, to prevent such technology from reaching certain proscribed
countries. The U.S. Government and other Western countries imposed export controls after World
War Il to limit sales of high-technology goods to Communist countries. Although such controls have



been loosened considerably since the collapse of the Soviet bloc, controls continue to be imposed to
prevent technology from falling into the hands of certain countries that are believed to use such
technology for the purposes of expanding nuclear programs or to support terrorism. Export controls
continue to be imposed on encrypted software and certain data communications products. See also
encryption.

Facilities management:See outsourcing.

Flat-rate pricing: A common method of pricing whereby service providers charge a fixed fee for
services. Business consumers and outsourcing firms that lease telephone lines from operators often
prefer flat-rate pricing over volume-sensitive pricing, since the latter varies according to the amount of
traffic generated over the leased lines. Contrast with volume-sensitive pricing.

Front office applications: Front office applications are those software programs that are used for
decision support and business-specific functions in a company. Unlike back office applications, such
as payroll and accounting systems, front office applications generally are customized to support
industry-specific requirements, such as customer file organization in a health care facility. Systems
integrators increasingly focus efforts on customizing industry-specific front office software to create a
competitive advantage for clients. Contrast with back office applications.

Gain sharing: See performance-based pricing.

Graphical user interface (GUI): GUI software allows individuals to communicate with their
computers on a more intuitive level, through icons and other visual images on the screen. The GUI
concept contrasts sharply with character-based, command-line software such as the DOS operating
system. Apple Macintosh and Microsoft Windows applications employ the GUI to give programs a
more user-friendly look and feel.

Groupware: Software designed to allow employees in an organization to share and distribute data
more easily. Groupware provides a framework within which documents can be exchanged
electronically, thereby reducing paperwork and improving the productivity of a workgroup.

Independent software vendors (ISVsYnlike the major hardware vendors that sell both computer
hardware and software (e.g., IBM Corp.), independent software vendors focus exclusively on
software (e.g., Microsoft Corp.). ISVs grew rapidly in response to new generations of compatible
hardware products, especially personal computers (PCs). After many years of bundled hardware and
software, there were finally computers on which software developed by vendors other than the
hardware manufacturer could operate. The emergence of ISVs has been much more rapid in the
United States than in Europe or Japan.

Information technology (IT): The technology incorporated in computer and communications
hardware and software generally is referred to as information technology. Offices that handle
electronic communications and computer requirements within an organization generally are referred
to as information technology (IT) divisions, or information systems (IS) divisions. As technology
becomes increasingly complex, many organizations choose to outsource all or part of their IT
requirements to third-party service providers.

Integrated circuit: Integrated circuits are a collection of transistors, diodes, capacitors, and resistors
attached to a silicon chip in a precise format to perform specific electronic functions. There are several
types of integrated circuits, often called chips, including memory chips and microprocessors. See also
microprocessor.

Interoperability: Computer hardware and software products are interoperable when, through
manipulation of operating systems and software interfaces, they can exchange data and run
successfully on the same network. Customers now demand interoperability among different devices
as they expand their computer systems and attempt to make existing software run on various types of
hardware.



Intellectual property rights (IPR): Intellectual property rights are the rights granted to the ideas and
concepts embodied in goods and services. The creative expressions incorporated in computer
software generally are considered intellectual property. Intellectual property is protected through
legal vehicles such as copyrights, patents, and trade secrets. Copyrights confer upon the author or the
author’s employer the exclusive right to copy, distribute, or improve upon an original work. Patents
protect the inventive elements of software. Trade secrets protect against theft of commercially
valuable company information. The key objective of software protection is to promote technological
innovation and creativity. The United States is working with its major trading partners to ensure
adequate IPR protection for software.

Leased lines:Telephone lines that are leased from telecommunications operators for exclusive use by
a third party service provider. Outsourcing firms often rely on leased lines to transmit data for remote
data processing.

Local area network (LAN):A system of interconnected computers, usually PCs, attached to a server.
The increasing use of networks in businesses has increased demand for systems software products.
See also networks.

Mainframe: Mainframe computers are built around high-powered, centralized processors. They
typically support a large number of user terminals at one time and are primarily used by large
organizations for general-purpose software applications such as payroll, accounting, and decision
support. Because users are moving away from centralized processing, mainframe producers are
attempting to link mainframes with distributed networks in an effort to ease access to
mainframe-based data.

Microprocessor: A microprocessor is a high-powered and inexpensive integrated circuit that is used

in PCs and workstations as the central processing unit (CPU). Advances in microprocessor
technology are usually translated into new generations of PC hardware and PC-based software. See
also integrated circuit.

Minicomputer: Similar to mainframes in their centralized architecture, they serve as the central
processor for multiple terminals, but generally have less processing power and memory than
mainframes and are available at a lower price. Minicomputer market growth has been slowed as
high-end workstations and network servers gain popularity.

Mission critical applications: These include any large applications that are considered fundamental
to daily operations within an organization, such as payroll or accounting functions. Traditionally, most
mission critical applications have been handled by mainframes. As companies downsize hardware,
however, effective software is being developed to manage large applications on networks of
workstations and PCs.

Multimedia: Multimedia refers to the communication of information through multiple types of
media, including audio, video, text, telephony, and graphics. Digital technology allows the
convergence of these media, often creating richer and more effective communication than a single
medium. Interest in multimedia applications is creating demand for new types of software and
services, particularly new software titles that integrate text, images, and sound in a single program.

Network management softwarefhese are programs designed to ease the task of linking the diverse
elements of a computer network in an effort to optimize data transmission speed and the smooth
exchange of data between users on a network. The increasing complexity of local and wide-area
networks has quickly boosted demand for network management products.

Networks: Networks are a system of interconnected computers, often PCs attached to a server (local
area network), or multiple computer systems connected through telephone lines to a remote server and
information distributor (wide area network). Many new networks are being installed to replace aging
mainframes, and they are contributing to the shift toward smaller computer systems. See also
client/server.



Object-oriented programming: Object-oriented programming is a process whereby reusable,
self-defined software modules are strung together to create a program. Modules are created out of
standard lines of code that form the basis for functions that are used in a variety of programs. Rather
than rewriting the same code over and over, a prepared module is used as a building block for the
program. Many software developers and systems integrators, realize that substantial cost savings can
be realized by building new programs upon software code that already has been written and tested.

Open systemsHardware and software systems that are compatible with products from other vendors
are used to create open systems. Unlike proprietary systems that do not readily allow interoperability
among products, open systems are more easily used in network situations. Unix-based networks of
workstations, built around widely accepted standards, are examples of open systems.

Operating systems: Operating systems serve as the bridge between computer hardware and
applications software programs. Examples include Microsoft's MS-DOS, Apple’s Macintosh

operating system, and Unix for workstations. Most major operating systems were originally
developed by U.S. companies.

Outsourcing services: Outsourcing encompasses external processing services and/or external
systems management services. Processing services, such as data entry and disaster recovery, often are
“outsourced” to take advantage of a remote processing center’s capacity and/or technology.
Outsourcing services also include external systems management (also called facilities management),
whereby a client transfers responsibility for some or all of its information technology division from
in-house control to a third-party vendor. The vendor assumes responsibility for operating, managing,
and maintaining a client’s information systems. Systems management can be carried out at either the
client or vendor location. Overall, outsourcing services have gained popularity as firms are
encouraged to focus on their core competencies and relinquish high-cost business activities in which
insufficient expertise is available.

Packaged softwarePackaged software refers to an applications or systems software product that is
written in a generic form for the use of many different customers (unlike custom programs). The most
familiar software programs are packaged products that can be purchased either from the software
vendor, a value-added reseller, or through retail channels.

Patent: A legal guarantee of intellectual property ownership granted to the inventor of a unique
machine or process. Unlike copyrights, which are automatic upon authorship of a program, patents are
granted only after an application and review process. Once in place, patents remain in effect for 20
years under the new World Trade Organization (WTO) regulations. While patent protection is
important within the United States, firms primarily rely on copyrights to protect software overseas,
since most foreign IPR infringements consist of illegal copying of programs.

Performance-based pricingThis is a method of pricing whereby a service provider bases its fees on
the savings generated by improved use of information technology. This method is a marketing tool
employed by outsourcing and systems integration companies to ensure clients that some cost savings
will be realized. Also called gain sharing.

Personal computer (PC)Sometimes referred to as microcomputers, PCs are microprocessor-based
computer systems that can operate either on the desktop or in a portable fashion (e.g., notebook
computers, personal digital assistants). PCs can operate both as stand-alone machines for single users
and as nodes on a local area network. Typically, they run personal productivity applications, such as
word processors and spreadsheets. The low cost and growing processing power of PCs are fueling a
dramatic surge in demand for the product.

Piracy: Software piracy refers to the improper adaptation or theft of copyrighted software programs.
The most common type of piracy is the unauthorized, direct copying of software for both commercial
and non-commercial distribution in markets around the world. Software piracy costs the software
industry billions of dollars annually.

Platform: This refers either to the type of hardware (e.g., mainframe, minicomputer, supercomputer,
workstation, or PC) or the hardware/operating system combination upon which a particular product



(software or peripheral hardware device) operates. Platform downsizing is the replacement of more
expensive, centralized machines such as mainframes with workstations or PCs. See also downsizing.

Proprietary systems: Proprietary systems are built around the manufacturer’s unique data
architecture and are generally not compatible with other types of hardware and software. Increasingly,
consumers are demanding open systems that allow companies to more easily interconnect their
hardware and to use the same software on a variety of products. Contrast with open systems.

Public telecommunications operators (PTOs): PTOs are state-sanctioned monopoly
telecommunication providers. Most were created by national governments to provide postal and
telecommunications services.

Reduced Instruction Set Computing (RISC)This is a type of microprocessor that, because of its
streamlined instruction set, performs at a rate 15 to 50 percent higher than traditional PC
microprocessors, which generally are based on more complex instructions.

Restructuring: Also referred to as “business process re-engineering,” “downsizing,” or “rightsizing,”
this concept involves the reorganization of corporate structures to eliminate waste and improve
efficiency. Many corporate restructuring programs encourage companies to focus on core
competencies and to outsource business processes in which the firm has limited expertise. These
outsourced processes often include the management of information technology. Restructuring efforts
fuel much of the demand for outsourcing contracts in the United States and, increasingly, in Europe
and Asia.

Server: A server is one of the central computers in a network that distributes and stores information in
connection with a number of less powerful client systems. The server, together with other network
management hardware and software, often acts as a “traffic cop” by directing data from one user to
another. Any computer can act as a server as long as it has the required processing and memory
capabilities to fill the needs of its network.

Solutions: Solutions refer to unique combinations of computer products and services that provide a
tailored response to the customer’s special business problem. This term is often used as a marketing
buzzword by software developers and computer service providers.

Standards: Standards are a widely accepted data architecture or set of technical features that
facilitates interoperability between different computer products. In a largely unregulated industry,
most standards are “de facto” standards that have evolved in response to consumer preferences and
market conditions. Companies attempt to influence new de facto standards for emerging products.

Suite: Software suites combine several business productivity applications, such as word processing,
spreadsheets, and graphics, in a single package that is sold for a discounted price. Suites are an
increasingly popular means of marketing packaged software and drawing customers away from
best-of-breed applications.

Systems integrationSystems integration is the consolidation of heterogenous hardware and software
products into seamless computer networks, generally designed to meet specific end-user
requirements. Systems integration services may be provided for all levels of a project, including
system design, hardware and software recommendations, system installation, software customization,
and end-user training.

Systems softwareSystems software commonly includes PC and network operating systems, system
management tools, programming languages, and database management software. Systems software
products form the bridge between computer hardware and applications software, and between the
computer and its users.

Trade secrets:Along with copyrights and patents, trade secrets provide legal protection for software
products. Trade secrets guard against theft of information that is vigorously defended by a company as
a source of competitive advantage. Trade secret coverage is not extended to published information.



Value-added reseller (VAR)VARSs are service firms that combine hardware products with software
solutions for specific industries. VARs are utilized as a primary sales and distribution channel by
original producers of computer hardware and software.

Value-added servicesvalue-added services provide collection, selection, formatting, or processing
of transmitted information. They provide “Value” to otherwise basic transmission of voice or data
over telephone lines.

Venture capital: Venture capital is high-risk capital that is frequently invested in small, start-up firms,
particularly in promising high-technology industries. U.S. software and service companies have
benefited from a well- established venture capital system that has reached a relatively high level of
institutional maturity and liquidity.

Vertical markets: Vertical markets refer to narrowly defined sectors of the economy, such as the
financial services industry or the telecommunications industry. Software and services often are
marketed toward a specific vertical industry, since precise information technology needs vary among
the many different sectors.

Voice telephony: The science of transmitting voice over long distances. Basic voice telephone
services include public switched voice telephony and basic data transport. Although real-time voice
telephony services are provided by monopoly operators in most countries, many outsourcing firms are
suggesting that the industry be opened to competition, since a growing number clients reportedly
prefer to select an outsourcing firm that is capable of providing both telecommunications services and
computer services.

Volume sensitive pricing: A method of pricing leased line services whereby clients are charged
according to the level of voice or data traffic that travels across the lines. Outsourcing firms generally
do not prefer this type of pricing. Contrast with flat-rate pricing.

Windows: Windows is a graphical-based operating system developed by Microsoft Corp. for personal
computers. Windows is considered to be user-friendly because of its use of icons instead of characters.
Although the DOS operating system remains widely used, Windows gradually is replacing it as the
primary operating system in PCs.

Workstation: Similar in appearance to PCs and often attached to networks, these computers have
greater processing capabilities. Although workstations were first developed for use in the engineering
profession, they now are used in all industries. Workstations also are used as servers in networks, as
well as in high-speed parallel processing.



