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INTRODUCTION

This study reviews the trends in the development of informatics-related
service industries in selected developed and developing countries and the
likely impact and implications of innovative applications in informatics on
the growth of the service sector, particularly in developing countries. The
pace of technological development in informatics has escalated rapidly in the
last two decades and while the impact of such developments has extended to
most production sectors, it has been particularly marked in various service
industries and the service sector as a whole. These developments have
primarily taken place in industrialized, developed economies, particularly the
United States, West European countries and .Japan, but the pervasive nature of
technological applications has major implications for developing countries,
both in industrial activities and in various service functions.

Informatics can be basically defined as the techniques and systems for
efficient organization, storage, transmission and dissemination of recorded
information. It includes all technnlogies used in the collection, processing
and transmission of information, particularly micro-electroaic and
opto-electronic based technologies incorporated in a wide range of production,
production processes and applications and increasingly in the service sector.
Informatics covers, inter alia, computers and telecommunications, which are
increasingly converging in data technologies, communications systems, office
equipment, industrial robots and computer-cuntrolled machines and operations,
besides electronic components, and the scftware and systems utilized in
different fields and applications.

Technical applications have, in recent years, increasingly focused on the
service sector. This sector is extremely wide and diverse in its range and
quite heterogeneous in terms of new technological applications. Services
provide an enormous range of functions which are also vital for the
development process, extending from production, marketing and distribution to
provision and management of capital and to various activities designed to
enhance social welfare and living standards. The service sector can be
broadly categorized under two groups. Firstly, there are specific services
such as financial services, transportation, tourism, merchandizing, including
food-related services, healthcare and professional services of various
categories. Secondly, the present study also covers informatics in
industrial services and operations, which can be characterized as producer
services, having direct impact on the manufacturing sector. The analysis of
trends in developments has been considered tor both categories, together with
the implications of new informatics applications in these fields and their
effects on the development process, particularly in developing countries. The
policy implications for developing countries, both at national and
interrational levels have, thereafter, been analyzed and discussed.

The study comprises four sections and several subsections. The first
section deals with overall growth trends in the service sector, together with
technological developments in informatics applications in this field. The
second section, with a number of subsections, covers developments in
informatics in relation to services in selected industrialized and developing




countries. The third section, with several subsections, concentrates on
trends, experience and developments, firstly, with respect to computers and
telecommunications, and secondly, in the application of informatics in major
service sectors, namely: financial services; transportation, tourism;
merchandizing, including food-related services; healthcare, professional
services, and in industrial operations and producer services. Exgerience in
both industrislized and selected developing countries has been examined under
these categories, principally on the basis of secondary information sources.
The fourth section comprises two subsections, which deal with, firstly,
national policy issues relating to the application and development of
informatics in the service sector in developing countries, and secondly, the
internaticnal issues relating to informatics developuents on the one hand and
to the service sector, on the other.

Considerable literature has emerged in recent years on the effects of
informatics on sectoral development in various fields, including various
service branches. Most such information relates to trends and developments in
industrialized economies and relatively limited material is available on
developing countries, except in the publications of some international
organizations. This is largely because informatics has been extensively
applied only in a few developing countries, particularly in Latin America and
in certain Asian economies. The implications and effects of informatics
applications, however, are likely to be far-reaching for all developing
economies in the coming decades and policies and programmes have to be
oriented to meet the challenge of technological imnmovations and applications
in informatics in relation to various service subsectors and activities.

The service sector has received prominent attention in international
discussions in recent years, particularly on account of the Uruguay Round
negotiations on trade. Trends and developments in this field have been
highlighted and there is greater recognition in developing countries of the
role and importance of the service sector in their respective economies. The
analysis of contemporary trends and experience in this regard is, therefore,
of considerable topical importance and significance.




SECTION I

GROWTH OF SERVICE SECTOR AND IMPACT OF INFORMATICS

Traditionally, services have been viewed as the tertiary sector of the
economy, that is, all activities which are not production of primary or
industrial goods. The World Bank, in its World Development Report, 1987,
defines services as a resid.::al, or total gross domestic product (GDP) minus
agriculture and industry, defined in their broadest terms. 1/ It is not easy
to define and measure services as they cover an extremely wide and diverse
nature of activities. In balance-of-navzent accounts, incomes from services
are generally included under ’‘invisiblcs’, without much disaggregation. At
the same time, it is increasingly recognized that services play a vital role
in nationsl economies and in the global =conomy in terms of their contribution
to gross national product (GNP), and growth of income and employment in
individual economies. With greater globalization of markets and changing
patterns in the international division of labour and production as a result of
technological developments, the service sector is also becoming increasingly
internationalized and is emerging as a vital and critical area of growth for
all economies. This is reflected in the importance given to services in the
international trade negotiations at the Uruguay Round. While definitions and
coverage of specific services remain somewhat blurred and indistinct, and
there have been conceptual differences on definitions as used for statistical
purposes and for policies and negotiations, a broad consensus has emerged on
the overall importance of the service sector. The specific coverage of this
sector extends, firstly, to developments in information and communications
and, secondly, to specific services such as financial and related services;
transport, tourism, wmerchandizing, healthcare and social services and various
professional services. It is also necessary to examine the impact of
informatics on the industrial sector, particularly in relation to producer
services impacting on manufacture.

The role of services in national economies and in intermational
operations has been dramatically enhanced by revolutionary, innovative changes
in informatics, comprising information and communications technologies.
Advances in informatics have led to the emergence of a new techno-economic
paradigm in which the intensive use of knowledge and information has emerged
as the key factor, with a comparable decline in the consumption of energy and
raw materials per unit of output. While factoral aspects of production
continue to be of importance, emphasis is gradually shifting to a country’s
technological competitiveness and its capability in acquiring, adapting and
utilizing knowledge and know-how involved in informatics and other new
technologies. The new role of services has also to be viewed in this changing
technological context.

The service gector has grown considerably in importance and significance
during the last two decades. In tte World Bank’s World Development Report,
the share of services in GDP for 1985 ranged from an average of 35 per cent
for low-income economies, 47 per cent for lower and middle-income economies,
54 per cent for middle and upper-income countries and 61 per cent for
industrialized market economies. 2/ For the industrialized economies, the
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growth o< services has been much higher than for industries. In developing
countries also, the growth of the service sector has generally been fairly
dynamic, though often less than the pace of industrial growth. Global
experience so far suggests that the share of services in GDP tends to rise
with the level of per capita income There is a clearly-discernible trend in
industrialized countries to move towards a ‘service’ economy. This can of
course also be translated, in certain country situations, into low-paid
emplcyment in service industries, particularly during periods of recession or
industrial dislocation. Usually, however, the growth of the service sector
represents an effective and improved combination of innovative technological
applications which enhance production, marketing and distribution capabilities
of agriculture and industry and also of specific service functi 'ns relating to
the economy or its external trade.

The growing importance of the role played by the service sector can also
be assessed in terms of foreign direct investments (FDI). Such investments in
the service sector were estimated to te about $300 billion out of a total
approximate FDI stock of $700 billion. 3/ It was also estimated that half the
total annual flows of FDI is in services, approximating $25 billion per year
for the period from 1980 to 1985. A more recent estimate, however, suggests
that FDI in services constitutes 50-60 per cent of the current world stock of
FDI, valued at around $100 billion and about 60 per cent of annual global
flows of FDI. 4/ Differences in estimates are largely due to definitional
reasons. Whatever the proportion or extent of FDI flows in the service
sector, there can be little doubt that it is very substantial and constitutes
a sizeable proportion of total FDI flows. Most such investments have taken
place in finance and trade-related services and among industrialized market
economies, with transnational corporations (TNCs) and their subsidiaries and
affiliates playing a major role in service investments. The extent of outflow
of FDI in services of major industrialized market economies during 1975-1980
and during 1981-1986 may be seen from Table 1, while inward flows of FDI in
services in selected developing countries may be seen from Table 2.

Technological developments in informatics have played a highly
significant role in the expansicn of the service sector. The rapid growth of
data-processing facilities on the one hand and in telecommunications and data
transmission on the other has been a major factor contributing to the growth
of this sector and has led to a wide range of innovative software and systems
applications. The development of information systems and data bases in
various fields to collect, process, store, retrieve, display and disseminate
information on particular subjects, has been of particular significance.

Information systems can be variously classified and for different
purposes. One method of classification is by the application area, such as
government records, payroll, accounting, airline reservations and the like.
Another classification could be by the type of service rendered. Broadly, the
following six types of information systems can be distinguished in the
services sector in different countries: (a) Computing Service Systems that
provide general computing services to various users; (b) Information Storage
and Retrieving Systems that are designed to store data and retrieve them in
response to requests; (c) Command and Control Systems that are used to monitor
given situations; (d) Transaction Processing Systems which process defined
transactions and produce predefined outputs as well as maintain the necessary
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data base, such as in a billing system; (e) Message Switching Systems that
route messages over transmission lines; and (f) Process Control Systems that
are designed to control operations and processes by monitoring the conditions
and instructing appropriate action to the machines.

Apart from technoiogical developments in computer applications, data
processing and information systems, which extend to all service subsectors,
developments in telecommunications have alsc had fairly extensive impact on
various service functions and operations. 5/ The convergence of
telecommunications, micro-electronics and computer technology has provided a
new technclogical base for the communications sector. O0ld systems have been
replaced and entirely new components, products and services have been
developed. In place of earlier communications systems based on a set of
telephones connected by copper wire through an electro-mechanical switching
system, analogue electrical signals are increasingly transmitted between the
exchanges via coaxial underground and underceca cable. Innovative developments
in this field have led to the development of electronic programme-controlled,
digital switching systems. Digital exchange technology is now generally
accepted as being more economic and technically superior to conventional
systems for use in both developed and developing countries,

As in exchange technology, the pace and scope of technical change in
transmission technology in telecommunications services has been rapid and
widespread. Microwave transmission systems exhibiting greater efficiency and
capacity due to pulse code modulation (PCM) and time division multiplexing
(TDM) transmission techniques are being utilized for medium capacityv lines and
difficult terrains. Likewise, radio telephone using Very High Frequency (VHF)
and Ultra High Frequency (UHF) systems also does away with the need for
physical conductors in rural areas. Fibre optics and laser transmission
systems provide significant advantages over conventional systems in terms of
greater capacity, speed, flexibility, resistance to interfererce and
substantially reduced installation costs. Likewise, micro-eiectronics-based
technclogy has made the use of satellite communications technology more
economically viable for both public and private networks.

Peripheral equipment has also undergone major technological changes by
the convergence of computer and telecommunications technology. The range of
terminals and telephones, key systems, mobile radios, modems and a variety of
office equipment, such as word processors, multi-function microcomputers,
electronic messaging and other types of workstations, has expanded rapidly.
Increasingly, it has beccme possible for major internaticnal, corporate and
privete users to use and adapt new telecommunications services and facilities
to meel their particular needs. 6/ A combination of technological advances,
reduceq transmission costs, less regulatory restrictions, and growing user
demand for sophisticated new services has led to the creation of several
value-added networks and other specialized information services that operate

internationally. These new data services "permit instantaneous, long-distance

interactive interactions via transnational computer-communication systems.
More specifically, by collapsing time and space (at decreasing costs), data
services permit certain services to be produced in one place and consumed in
another place. The result is an increase in the transportability and,
consequently, tradability of certain services which can be delivered via the
telecommunications network. 7/
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The fusion of computers and telecommunications has created a large array
of transactional services. Multinational and some national enterprises are
using telecommunications services for a wide variety of transactions within
firms and among user groups of related firms. Examples of networks of related
businesses are the international banking network (Society for Worldwide
Interbank Financial Telrcommmications (SWIFT)) and the airlines data syste:
of Société Internationale des Telecommun:cations Aeronautiques (SITA)).
Electronic data interchange (EDI) is ‘a new and rapidly expanding form of
intrafirm transactional service:. In North America, large retail clothing and
food stores are rapidly introducing EDI systems. The system is also being
used in major ports such as Hamburg, Rotterdam and Singapore and has
reportedly reduced clearance time very substantially.

Until the 1960s, only a limited range of basic telecommunications
services, mainly telegraph, telephone, and telex, were available to
residential and business users, which were usually provided by
government -owned and operated public telecommunications organizations. New
technological developments have posed several issues relating to the
maintenance of state monopolies in telecommunications. The present trenc in
industrialized market economies is that the basic telephone services continue
to be maintained on a reserved, or monopoly basis, in most countries, except
in the United States. Enhanced value-added services or clusters of services
are, however, being opened to competition, in several industrialized
countries. Available estimates for some member countries of the Organisation
for Economic Co-operation and Development (OECD) indicate that the
telecommunication sector’s proportion of GNP is comparable to the share of the
steel or the textile sectors. Even these figures underestimate the importance
of the sector owing to the difficulty of evaluating private-sector investments
related to telecommunications and of separating domestic from international
income. In 1980-1984, the share of transport, storage, and communications in
GDP was 7 per cent in developed countries and 6 per cent in developing
countries. 8/ Digitization has vastly increased the speed and reliability of
telecommunications, and has led to lower barriers to market entry for
manufacturers of equipment and providers of data services.

Technological innovations in informatics, apart from telecommunications,
in recent years have largely focused on micro-electronics which have
applications in several service sectors such as financial services (banking,
insurance, etc.), transport, tourism, merchandizing, health and social
services, and professional services, besides industrial and commercial
operations. Data technologies offer vastly improved capabilities for the
processing, storage, retrievsl, manipulation, and transmission of data for
various purposes at generally declining costs. It would be useful to briefly
assess the impact of technological developments in informatics in some of the
ma jor service subsectors,

Financial services: 1In the area of financial services, new informatics
applications and usage have brought about significant changes in recent years
in the operations of financial markets and on the activities of institutions
operating in national and international financial intermediation, primarily in
industrialized countries, but also in certain economies such as Singapore and
Hong Kong. Financial services may be defined as comprising (a) deposit taking
and lending, vhether ir domestic or foreign currency, from and to Governments,
corporations, private individuals and others; (b) specialized forms of lending
including trade financirg, loan syndications, and participation; (c) trading
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and dealing in domestic and foreign currencies; (d) various advisory and
brokerage services and {e) insurance services. Financial services inevitably
interact with a broad range of economic activities and agents and play an
important part in the credit, monetary and payments systems. Informatics,
comprising the flow and analysis of financial information, both directly
between users through various financial and securities databases, are playing
a major role in those &activities.

In the last two decades, there has been dramatic growth of trade in
financial services, specially among industrialized countries. This has taken
place, to a significant extent, because of technological innovations in
informatics and consequential product development and a changing pattern of
financial services on an international scale. A detailed picture of the
magnitude of national and international transactions in financial services is,
however, difficult to obtain, owing to problems in measurement. Such
transactivuns are mainly concentrated in industrialized countries, and
generally urdertaken by TNC subsidiarie¢s and affiliates, particularly TNCs in
the respective financial subsector. The trends in the 1980s suggest that such
international transactions are likely to expand greatly as a result of new
information technologies, through cross-border flows of services, as well as
the expansion of activities of transnational banks and other financial
institutions, wherever this is permitted under the regulatory environment. 9/

Financial intermediarion is increasingly becoming an information
industry, and thus, changes in the ability to gather, process, store, or
exchange information are bringing about significant changes in the operations
and markets of financial intermediaries. As Mehroo Jussawalla and Stephen
Dworak observe, "the theoreticai importance of information to finarcial
intermediaries and their markets indicates that technological advances in the
ability to gather, proc:ss, store, or exchange information would be quickly
utilized by those trying to improve their profit/risk position, whether
regionally, nationally, or internationally.” 10/ Advances in informatics have
provided the financial institutions with the ability to be more responsive to
customers and warkets and to offer a broader range of financial services and
products. Changes in financial services brought about by the developments in
informatics include features such as electronic funds transfer, "sweep”
accounts, negotiable CDs, and money market accounts, and such new services as
automatic teller machines (ATMs) and home banking. Informatics have also
contributed to the tremendous growth in "plastic money" such as credit cards
and related cash and "smart” cards.

An important element in financial services is provided by insurance
services. Insurance services permit the transfer and sharing of risk,
contribute to the accumulation of funds for investment, and provide a
gechanism for private savings. Insurance enables individuals and
organizations to pay an agreed premium to transfer risks of financial loss,
arising out of specified loss-producing events to an insurer who, by pooling
individual independent risks, reduces the overall risk. The boundaries of
insurability can be extended by spreading large risks among a number of
insurers by coinsurance or reinsurance arrangements which allow several
insurers to share in the insurance of large industrial risks.

The use of computers and informatics has played an important role in the

development of insurance services, both in national markets and in
international insurance transactions. This has led to considerable
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enhancement of efficiency and speedy processing of transactions in a nuasber of ;
countries, both industrialized and developing. At the same time, the
introduction of insurance services, like other financial services, relies on a
combination of financial, human and intangible resources. Though information
technology is increasingly utilized in product design, risk evaluation,
marketing, and administration, experienced management and skilled personnel
remain essential to successful insurance transactions. The efficiency and
competitive ability of an insurance company depends on the judgemental
capability of its underwriting, claims, and investment management, combined
with detailed knowledge about clients, products, and areas. In this regard,
developments in information technology may exert conflicting influences on
capital requirements for providing insurance services, 11/ though speed and
efficiency in operations has undoubtedly been enhanced to a substantial extent.
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Transportation: Transport services can be generally categorized as those
provided by railroads, trucking, shipping and water transport, airlines,
pipelines etc. For domestic transportation, railroads and road transport by
trucks are generally the most important, while for international
transportation, air passenger travel and ocean freight shipping greatly
exceed, in value terms, other modes of such transportation. In air transport,
passenger traffic accounts for three-quarters of all scheduled air traffic.
Since 1978, total traffic has grown at about 6 per cent a year. Freight
traffic has grown slightly faster, at 7 per cent a year. Developments in
informatics have played an important role in the growth of transportation
services, particularly through computerization of operations and rapid
transmission of information. A major factor in the development of air
transport services has been the key role of computerized reservation systems
(CRS) as a strategic tool for airlines. An example is that of SITA (Socieété
4. 5 Internationale Telecommunications Aeronautiques), which provides a network
0 leased lines carrying messages among over 200 airlines in 115 countries.

k- servation systems in the United States include SABRE of American Airlines
(revenue $455 million in 1988), Apollo of United (revenue: $299 million),
PARS used by TWA and North West (revenue $195 million) and DATAS II used by
Delta (revenue $117 million in 1988). 12/ PARS and DATAS II merged in 1990 to
form Worldspan.

International tourism: Informatics is playing an increasingly important
role in tourism development. Tourism is not a unified service sector but
brings together several different services for individuals and groups when
they travel abroad. These services relate to various aspects of travel
including charter flights, cruises, credit cards, travel insurance, personal
accommodation, entertainment and the packaging of holidays, souvenirs,
communications and advertising. The role of computers and communications
systems has become essential in various tourism services, such as: (a)
activities of tourism enterprises, including tour operators and travel agents
which supply one or more tourism services; (b) most passenger transportation
services; (c) enterprises providing reception, lodging and food facilities
and services such as hotels, motels, camps, rented holiday apartments, : i
restaurants, and cafés; (d) recreational, cultural, sporting and other
entertainment services, and (e) supporting and auxiliary services such as
tourist guide services.

Tourism enterprises from one country location need to install, maintain .
and interconnect with terminal and communications equipment in order to supply &
tourism services to other countries. The developments in informatics have led




to a great volume of tourism information moving across borders and have
facilitated international service transactions in tourism not only directly
through services such as data Processing and telecommunications, but through
banking and financial services. Computers are also extensively utilized both
in developed as well as developing countries to maintain and process data on
tourist arrivals and tourism investments and expenditure.

Merchandizing: Informatics has also had considerable impact on
merchandizing and trade services, mainly in industrialized market economies,
though also in some developing countries, in recent years. Large-scale
introduction of electronic cash registers (ECRs) has brought about major
changes in the running of retail outlets of various kinds, and considerable
additional information about different transactions can be entered and
recorded on the ECRs fitted with a so-called automatic reading wand or
electronic scanner. This is a device that reads information encoded,
optically or magnetically, on tags fitted to the goods on sale. Information
on a shirt, for example. such as its code number, colour, style, size and
price, can be encoded on a tag not much bigger than a conventional price tag.
All this information can be entered into the ECR in less than a second and
without error by the sales assistant passing a reading wand rapidly across the
tag. The information, once entered, is recorded and can be analyzed either
immediately or at the end of the day on the store’s main computer. Retailers
are thus provided with up-to-date and detailed information on progress of
sales of different items, enabling better control of stocks and inventor; .

New computer systems in use in the retail industry are designed to speed
up actual store-level transactions, providing customers with more efficient
service and using a computer system to prepare detailed accounting records. A
new generation of Point of Sale (P0OS) machines has replaced the old-fashioned
cash register. Various coding methods are used on actual merchandise to make
the process of entering data into the POS terminal more efficient and
accurate. The grocery industry in countries such as the United States is the
biggest user of full-scale POS systems.

Food-related services such as supermarkets generally require different
and more complex ECRs than those in department stores or other retail
merchandizing outlets. Informatics has not only helped in faster checkout,
but also helped in better control of stocks and in saving expensive floor
space.

Healthcare: Tn the field of healthcare, medical electronics and
informatics are performing increasingly important functions. The delivery of
healthcare is essentially a problem-solving activity, depending heavily on the
processing of information. Medical diagnostics and treatment entails
collecting accurate information, formulating precise hypotheses and testing
them, and efficiently managing several patients and large amounts of data. As
medical care comes to depend increasingly on the co-ordinated activities of
several professional and auxiliary personnel, timely and productive
communication becomes increasingly vital. The mobility of people and a
growing concern with the prevention of illness and the management of chronic
disease makes the long-term storage and ready availability of data essential.

Trends and developments in the application of informatics in the
healthcare system, particularly in industrialized market economies, have been
remarkable and computer usage has been extended to a variety of applications,
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apart from accounting, such as scheduling, patient monitoring, and automated
laboratories, as well as to computer-assisted diagnosis and research and
preparation and retrieval of medical histories. Several doctors are using
computers as a diagnostic tool in hospitals and clinics and patients’ data is
ir reasingly fed into computers and processed. Computers are also being used
for such diagnostic purposes as displaying heart functions on a terminal
screen, or determining, by means of computer-aided tomography (CAT) scanner,
the area in the brain that may have been damaged by a stroke. In addition to
being a diagnostic tool, the computer is also a research tool that is
providing insight into causes and prevention of strokes and other areas of
healthcare.

Professional services: The professional services sub-sector has been
gaining in importance in recent years in both industrialized countries and
developing economies. Professional services that are significant in
international trade, and which are utilizing informatics to an increasing
extent, include accounting, legal services, consultancy services, and the
like. Computer services are also growing significantly in importance,
together with industrial informatics and producer services.

The principal services provided by the accounting industry are auditing
and accounting services and tax-related services. In the United States,
auditing and accounting, which are increasingly computerized, are estimated to
account for 50 to 77 per cent of the revenues of major accounting firms. Some
of the major accounting companies have operations in most developed-market
economies, as well as in a number of developing countries, and developmei.*s in
informatics have contributed significantly to this trend.

Legal services include the representation of clients in civil and
criminal courts, the negotiation and preparation of legal documents, and other
legal consultation and advice. Available information suggests that national
legal services are highly competitive, including in the United States where
the sector has been growing rapidly since 1979.

It is difficult to assess the international market for legal services
because of existing national regulations on entry of foreign firms and the
relatively limited nature of international legal service activities at
present. 13/ Recent reports suggest that developments such as mergers and
take-overs, privatization, and relaxation of restrictions in some countries
have generated new demand for international legal services. In any case, it
seems likely that there may be a growing trend toward internationalization of
legal services in industrialized countries. There is no information to
suggest that similar forces are at work with respect to legal services in
developing countries.

Management consultancy and other consultancy services constitute another
field of professional services that has been growing rapidly in industrialized
countries in recent years and has been greatly facilitated by the application
of informatics. As project plamning and construction, and industrial
applications, become more complex and require a greater degree of
sophistication and informatics application, the role of consultancy
engineering and of management consultancy iz also becoming increasingly
important. While consultancy engineering has, in general, been
internationalized, for a considerable period, recent trends in informatics are
providing greater competitive advantage for consulting organizations from
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industrialized economies and a greater degree of speciali-ation in consultancy
and management services.

Industrial applications and producer services: Apart from specific
informatics applications in particular service subsectcrs, there has been a
very significant impact of informatics on manufacturing and production
processes and in office management techniques and practices. While
informatics applications in the manufacturing sector do not fall under the
category of the service sector as such, such applications are not only having
ma jor impact in production and manufacturing operations, but are becoming
increasingly specialized and serving a widening range of producer service
operations and functions. The new applications are largely due to the entry
of computers in production operations, through computer-sided design and
manufacture (CAD-CAM) and computer-integrated engineering, leading to the use
of increasingly complex computerized equipment, including robots and
artificial intelligence devices. Major changes in manufacturing and
production techniques have been combined with new and dynamic management
techniques such as just-in-time delivery and total quelity control. 14/ In
all these aspects, informatics applications are playing an increasingly
critical role, impacting on most industrial and business operations.

Industrial services in recent years are assuming ever greater importance
because new, complex production technologies can only be efficiently operated
within an overall system of support services, such as telecommunications;
advanced repair and maintenance services; computer software specialists; and
R&D inputs. With the ’'service content’ of mamufacture increasing rapidly,
through the use of computer systems for design, quality control,
inventory-handling, etc., developments in informatics have brought about
greater integration between manufacturing and various producer services.

Advances in micro-electronics and telecommunications oczupy a central
position in the technological transformation taking place in several
industries and production sectors. Computer-based systems provide an enormous
range of facilities, which are then transmitted by telecommunications with
minisum transmission and transaction time. An example is the interfacing of
U.S. designs with CAD facilities in Hong Kong and the Republic of Korea to
reduce the lead time rejuired betveen design and manufacture of garments.

Informatics technology has been introduced in a wide range of industrial
processes involving both the transfer and processing of information and the
control of machinery operations. Apart from informatics innovations in
administration and co-ordination through office automation equipment, major
areas of application have been computer-aided design (CAD) and
computernumerically- controlled (CNC) machines. These can be briefly
evemplified by developments in clothing mamifacture and the machine tool
industry.

In the clothing industry, though central production (that is, the
assembly of pieces of cloth) has remained largely a domain of labour-intensive
operations on traditional or programmable sewing machines, in the pre-assembly
stage CAD systems are being extensively used and are now widely utilized for
pattern-making, grading and marking. This enables much quicker responses to
changing market requirements, a shorter turm-around time in grading and
marking, and considerable improvement in fabric utilization. An overwhelming
ma jority of CAD machines have been installed in industrialized countries and
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in 1985, only approximately ten CAD systems out of a total of 700 were to be
found in certain developing countries. Usage in some developing countries is
increasing rapidly. The same broadly holds true for CAD diffusion in other
industrial sectors. This has been significant only in a few developing
countries, such as Brazil, Hong Kong, India, Republic of Korea, Mexico,
Singapore and the Taiwan Province of China. 15/

The machine tool industry has, since the 1970s, become a particularly
strong and effective user of NC and CNC machinery. For example, in the
leading OECD-producing countries of ametal-cutting machine tools, the share of
NC machine tools has risen from one-quarter to two-thirds within jsut a decade
(1976-1986). In the same period, the share of CNC lathes in total lathe
production went up from one-third to almost four-fifths of the total. Here
again, a considerable gap exists between most industrialized and the few
developing countries which are significant users ¢f NC machine tools. Some
developing countries such as the Republic of Korea and Singapore have,
however, achieved levels of 50 per cent of the density of such machines in the
United Kingdom, the United States or in Germany. 16/

ryY . X

The emergence of information technology has made possible a rumber of key
developments in the industrial services sector, enabling greater automation in
manufzcture. In contrast to conventional ‘fixed automation’ systems, which
follow a pre-ordained sequence of steps in making a product, flexible
manufacturing systems can be programmed to alter their procedures to suit
varying production requirements. Flexible systems, by enabling automation of
low-volume production, are critical for the development of automated factories
of the future.

In recent years, there has been tremendous growth in the global
information industry and in the market for computer services, including
computer systems and software, data processing, and related advisory
services. The devclopment and use of software for a wide variety of
applications is also leading to a growing demand for the services of computer
professionals, who are involved in software development as well as in the
actual provision of services related to use of software. These services are
particularly important in the case of customer-specific software, where
consultation and training are important factors. At present, the world market
for standardized and packaged software is dominated by companies from the
United States and certain other industrialized countries. Companies and
individuals from both industrial and developing countries are, however,
developing software to suit specific needs and modifying software packages for
clients abroad. Such services are emerging as an important potential source

cf foreign exchange earnings for some developing countries, such as India and
Brazil.
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SECTION II

DEVELOPMENTS IN INFORMATICS IN RELATION TO SERVICES IN
SELECTED INDUSTRIALIZED AND DEVELOPING COUNTRIES

Technological innovations in informatics and the pace of their
application in services in recent years have varied considerably even in
industrialized countries where they have been largely applied and utilized.
For developing countries, extensive application of informatics in the service
sector, even where possible, has been subject to several constraints and has
various developmental and policy implications. Although there was rapid
global growth of informatics during the 1970s, it is during the last decade
that the pervasive impact of development in this field has been more
pronounced in the service sector of industrialized and a few developing
countries.

The production of informatics products and equipment has expanded
enormously during the 1980s in the United States, Japan and Western Europe,
which cover 80-90 per cent of global production. Production trends for
various informatics subsectors in industrialized countries are shown in
Table 3, which indicate that the production of computers and components has
risen significantly both in the United States and Japan and, at a lesser pace,
in Western Europe. During 1986-1988, similar trends continued, with the added
factor of substantia’ly increased production of consumer electronics and
computers and components in certain South-East Asian economies, particularly
the Republic of Korea, Hong Kong, Singapore and the Taiwan Province of China.
While production of consumer electronics and computers and components has also
risen substantially in some other developing countries such as, Brazil, India,
Malaysia and Mexico, the proportion of their production in global output in
these subsectors continues to be small.

Trends in informatics development and its application in the service
sector in selected countries, together with policies followed in these
countries, particularly in certain developing countries, are discussed in this
section. This is followed by a review of developments with respect to
informatics applications in major service sectors, in the next section of the
study.

A. United States of America

Information technology has always played an important role .. the service
sector of the United States economy. In recent years, however, service-sector
industries have dramatically increased their acquisition and application of
computers, telecommunications and other informatics products. As a result,
the broad sezment of the economy that can be classified as providers of
services now owns about 84 per cent of the total United States stock of
information-technology items. 1/

It is generally recognized that services are central to employment,
economic growth and quality of life in most industrialized economies,
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particularly the United States. An analysis of the trends in service-sector
investments from 1970 to 1985 shows that only information technology has
experienced an increase in its share of the total service sector‘s capital
stock. In 1970, information technology accounted for only 6.4 per cent of
total service capital whereas, 15'years later, the share had risen almost 2.5
times to 15.5 per cent. The most intensive users of information technology in
the United States are in the service sector. Tables 4, 5, and 6 provide an
industry-by-industry assessment of shifting trends in the stock of information
technology capital in the service sector. Benchmark assessments describing
the concentration of technology ownership within various segments of the
service groupings can be found in Tables 4 and 5. In 1985, the service sector
as a whole owned B84 per cent of the United States economy’s total stock of
information-technology capital. Within services, about 45 per cent of this
capital can be found in the commmications industry (see Table .), largely
reflecting the sizable investment in a nation-wide telephome system. This is
followed by financial services and the real estate subsectors, which accounted
for about 25 per cent of informatics products in the service sector. Other

ma jor owners and users of informatics products and systems include wholesale
trade, business services, and health-care providers. 2/

Among informatics products, computers and related systemc and software
constitute the single largest line item for the service sector. Apart from
communications and nationwide telephone systems, computers account for 49 per
cent of informatics products utilized by the service sector. This proportion
has increased significantly during the 1980s from an average of only about 17
per cent in the 1970s. In fact, over the last decade, growth in the stock of
computers used by the service sector has averaged 22 per cent per year, which
is far higher than for other technology products.

Within the service sector, financial services in the United States own 49
per cent of all computers in this field. Financial services, as of 1985, are
estimated to have 27.3 per cent of their total capital held in the form of
computers and other office machinery, a share over seven times the ratio for
all industries. 3/ Within the finance sector, securities brokers, investment
holding companies and insurance companies have become highly dependent on
cosputers, followed by banks and credit agencies. Outside of finance,
wholesale trade and business services and retail merchandizing rely fairly
heavily on computers. There has been rapid growth of networking and, by June
1989, 15 per cent of the 40.1 million personal computers (PCs) in United
States’ businesses had been networked. By 1992, such networking should extend
~v 4, per cent of the over 60 million desktop computers likely to be in use at
that tize. 4/ Under miscellaneous services, computer ownership is generally
small, although both legal services and educational institutions have
accelerated their purchases greatly over the present decade. There has also
been extensive application of informatics in various sectors of manufacture,
ranging from CAD-CAM and flexible manufacturing systems to use of robots.
Though the United States is behind Japan in the use of robotics, the number of
industrial robots being used is increasing, as may be seen from the
copparative figures in Table 7.

The evidence relating to international sales and purchases of services by
the United States, which is presented in Table 8, indicates that net exports
in computer and data processing services from the United States are very

o & ctasenties 40




- 19 -

substantial. 5/ Sales total $629 million and purchases $61 million. Software
services (excluding custom programming) account for two-thirds of the total
and include prepackaged software and rights to use, reproduce, or distribute
such software. These also include integrated hardware and software systeas
and system analysis, design, engineering, and custom programming services.

The United States has a net export balance in database and other information
services including business and other databases, with sales of $108 million
and purchases of $28 willion, which is likely to increase further with the
high concentration of database~ in the country. The United States also has
net export balances for engineering, architecture, construction, and sining,
legal services ($148 million against $36 willion); managewent, consulting, and
public relations ($379 million against $50 million); research and development,
commercial testing, and laboratory services ($182 million against

$127 million); and other services ($184 million against $52 million). Sales
of medical services amount to $515 million, while data on purchases of such
services are not avaiiable but are likely to be small. In financial services,
the United States has exports of $3,731 aillion and imports of

$2,.707 million. In education, United States exports of computers and systems
came to $740 million and imports were $48 million. Transactions within
transnational corporations indicate a substantial net export balance for the
United States, with sales of $14,988 million and purchases of

$6,210 million. 6/

Apart from a favourable export balance for informatics products and
services, the application of informatics to various services in the United
States has been the most extensive among all countries. While financial
services utilize informatics the most, usage of computers and informatics has
extended to all service activities, including transportation, retail
merchandizing, healthcare and education and a variety of applications in hcmes
and offices and for sports and recreation. Operations such as electronic
mail, graphics, and networking and groupware have expanded enormously during
the 1980s and are likely to grow rapidly in the 1990s also.

The liberalization of trade in services has been a major objective of the
U.S. Government'’s economic policy. While United States proposals for
liberalizing trade in services conform to the general philosophy of
deregulation in the United States, this is also an area of considerable
comparative advantage at present. Trade liberalization in services was
mandated by the Trade Act of 1974, which stated that "the term international
trade includes trade in both pgoods and services”. The efforts at
liberalization are reflected in the United States initiative, supported by
OECD countries, to include trade in services within the GATT framework, in the
Uruguay Round negotiations.

B. Japan

During the 1980s, the technological leadership in informatics was largely
shared between the United States and Japanese industry, though U.S. computer
manufacturers, particularly IBM, still retainei a suostantial share ol the
global market. thile Japanese computer manvfacturers lagged behind the United
States till the early 1970s, by 1974 Japan could produce gencral-purpose
computers comparable with the IBM 370 models then available, and by 1978,
Fujitsu and Hitachi introduced large and efficient compu:er systems. Almost
50 per cent of the world’s robots were employed in Javan in 1979, and by 1981,
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Japan‘s share of the world robot park had risen to 70 per cent, with Fujitsu
Fanuc setting the pace for numerical -controls technology throughout the
1970s. Half of the world’s ground stations for satellite communications were
built by a single Japanese telecommunications equipment manufacturer during
the 1970s. By the early 1980s, Japanese technology had achieved

state-ot -the-art technology in critical fields such as optical fibres, pulse
code modulation and digital exchanges and had achieved an increasingly
dominant position in the production of chips, as may be seen from Table 9.

Japan’s computer companies were able to produce comparable equipment to
IBM‘s new fourth-generation system and NEC brought out two models of the ACOS
System 250 to compete with IBM Systems 38 and 4331, while Mitsubishi Electric
unveiled COSMO 700 III and 700 S, claimed to be the first medium-sized
general - purpose computers which can form multi-processing systems in which
modular processors are connected. Fujitsu has developed a lead in 64 K bit
memory applications and mounted the 64 K bit LSI on its network computers for
Nippon Telegraph and Telephone Corp