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Preface

The production, processing and dissemination of information in modern
industrial societies is increasingly assuming the character of an independent
factor of production along with labor and capital. Especially in view of the
strong export orientation of the Federal Republic of Germany, the ability to
develop and market modern information and communication technologies and
microelectronics as the technology on which they are based is a very essential
factor in the competitive ability of our country.

For this reason, the Federal Republic must strive for a leadership position in
the field of information technology. :

This is possible if

o people in the Federal Republic accept the challenge of this technology both
with regard to education and continuing education as well as in the media
and in public affairs;

« the private sector actively seeks out markets and meets the challenge of
international competition;

e the state eliminates obstacles and offers its assistance by creating favorable
conditions in those areas where its help is most effective .

Federal Chancellor Dr. Helmut Kohl announced in his policy statement of May
4, 1983, a comprehensive plan according to which the Federal Government
will support the development of microelectronics and of information and
communication technologies. This plan is not merely limited to the
subsidizing of technological developments, but was worked out under the
leadership of the BMFT in cooperation with other federal agencies and
includes their contributions.

The entire plan was approved on March 14, 1984 by the Federal Cabinet. By
the measures contained in this plan, the Federal Government documents its
determination to take up the challenge of information technology and to
improve the competitive position of the Federal Republic of Germany in this
area.

The government is counting on the dynamism and the innovative ability of
German industry and it puts its faith in the readiness of the people in our
social market economy to learn and to perform; it is confident that all those
involved will act in a spirit of partnership.

The Federal Minister for Research and Technology

[signed,]
Dr. Heinz Riesenhuber




I. Summary

The ability to develop in time modern information and communication technologies and
microelectronics, the technology on which they are based, and the ability to implement these
technologies in accordance with the market situation is a very critical factor in determining the
competitiveness of highly developed industrial societies.

An important prerequisite for this is a productive information industry. However, international
competition in this market is not intensifying for this reason alone, but also because of the
recognition that all over the world information technology is a growth area which more than
many others promises high growth rates in the long-range view. :

The prosperity of our society depends to a great extent on a competitive economy. For this
reason, the challenge of information technology must be accepted. The perspectives of
information technology must be soberly considered, taking economic security as a parameter,
without overlooking related social problems.

In several areas the German information industry enjoys a leading position in the world.
However, the Federal Government notes with concern that the competitiveness of German
information technology in microelectronics and in some areas of data processing is endangered
because of worldwide efforts in this area, although it has been able to maintain a strong
position in technological terms.

The various branches of information technology overlap and exist in a close reciprocal
relationship with each other. Thus, there can be in the long run no successful communications
industry without an efficient data processing industry. In the long run, neither the data
processing industry nor the communications industry can be conceived of as being successful
without microelectronics.

In information technology, sharp international competition exists which forces businesses in
the Federal Republic to produce outstanding results. On the one hand, the German market for
local suppliers is relatively small; on the other hand, the information industry in the main
competitor countries receives direct and hidden state support as well. These come, e.g. in the
USA, from publicly supported defense research and development, and in Japan from the close
cooperation that exists between the state, industry and publicly financed research.

The Federal Government is hereby presenting a comprehensive plan for the support and
subsidizing of the development of microelectronics and information and communication
technologies, as it announced in its Policy Statement of 1983. With this plan, the government
is documenting its determination to accept the challenge of information technology and to
improve the competitive position of the Federal Republic in the area of information technology.
In this plan, the government is counting on the dynamism and innovative ability that are
inherent in the German economy. The objective of these measures, which are an integral part
of the overall economic concept of the Federal Republic, is above all to support the German
information industry in its endeavors to take advantage of the opportunities represented by the
future markets in a market-oriented fashion by means of providing an improved conditional
framework. In offering this support, one goal is to utilize broadly-applied indirect measures
more strongly than was the case in the past. These measures are also aimed at concentrating
the limited economic and development resources in our country and at bringing about a more
effective application of the results of research and development.




After careful study, the Federal Government has decided upon 2 plah that provides for
measures in five different areas:

1. Improvement of the market conditions and thus also of the competitive position of the
Federal Republic and Europe with special stress on venture capital, the opening up of
markets and innovation-oriented public procurement policies;

2. 'Motivating_ people to take up the technological challenge by providing them with
" information concerning future options and by paying increased attention to information and
communication technologies in the area of education; '

3. Stimulating innovation-oriented markets by a future-oriented expansion of the
communications infrastructure and innovations in the area of final products.

4. Extending the technological base for a long-term securing of the defense capability of the
FRG;

5. Strengthening and concentrating the research capacity of the FRG in the area of information
technology with the goal of developing an R&D capacity in the public and private sectors,
which in certain focal areas will meet the requirements of future international competition in
terms both of quality and of quantity.

The Federal Government regards the challenges that must be met as a joint task confronting the
private sector, science and the state. Confidence in the ability of science and industry to adapt
and perform and in societal cooperation are important factors.

The government is relying on the willingness of the people in a social market ecoﬁomy to be
productive, on cooperative behavior by all participants and on the excellent initial position of
the German economy in export markets. ’

The Federal Government is also aware that the challenge of information technology cannot be
met solely within a national framework. Within the European Community, the FRG is
engaged in efforts aimed at the realization of a homogeneous European domestic market, at a
free exchange of commodities with third countries and at conditions which improve the
competitive ability of the EC, especially in the area of information technology. For this reason,
the FRG is seeking increased cooperation with its European partners. For this reason,
cooperation by businesses in projects which are of mutual interest would be an appropriate
starting point. :




II The Significance of Information Technology fdr the
Economic and Social Development of the Federal Republic

Information technology — from the basis technology of electronics to the systems concepts of
data processing and of technological communications on up to the applications areas of
industrial automation, office technology and entertainment electronics — is of fundamental
unportance for the economic and social development of the Federal Republic.

For large portions of our society, information technology means hope for contmued €conomic -
growth, for new jobs, more freedom and conveniences in day to day life; for some, however,
it is a source of concern.

In view of the sluggishness of the global economy with its continuing impact on the
employment picture, the situation in the Federal Republic must be assessed in a way that is as
free as possible of wishful thinking and irrational anxieties. The perspectives of information
technology must be soberly considered under the viewpoint of securing our economic future
without ignoring or overlooking social problems.

II.1 The Central Role of Information Technology

The prosperity of our society depends to a great extent on a healthy economy and on the ability
of people to pursue employment in keeping with their education and qualifications. In this
process, technology has always played a central role. In the coming decades, information
technology, unlike almost any other technological development, will affect the lives of people
and economic competition between the various national economies. This change will be
accelerated by rapid developments worldwide in information technology.

The economic and employment pictures will be radically changed in their structures,
requirements and characteristics. Information technology can lead to the creation of new jobs,
but also to the elimination of ex1stmg ones, and can give new meaning to individual
occupations.

The forms of human interaction, especially within the family, will also be affected. The
opportunities for individual activity will be expanded, but the new technical possibilities can
also lead to a reduction in personal contacts. With regard to the effects that new media have on
family life, the scientific advisory commission for the family at the Federal Ministry for Youth,
Family Affairs and Health has worked out a position and outlined recommendations.

The new information technologies will affect the structures of political opinion-shaping and the
democratic decision-making process. And finally, they will also change the culture of our
society, since the forms of communication are a critical factor in shaping the culture of a
society.

Information technology is of increasing importance for the defensive capability of the FRG.
New defensive weapons technologies with electronic guidance systems and new technologies
for reconnaissance and communication make an improved defense capability using
conventional weapons systems seem likely.




Similar to the way in which the entry into the machine age enhanced human strength by the use
of machines, information technology functions as a performance amplifier: it strengthens
human intelligence by supporting and expanding the human capacity to store, process and relay
information: ‘ ’ ‘

— Even today, it allows available information to be rapidly accessed and thus makes is
possible to discern relationships which formerly went unrecognized, thus making possible
a better basic orientation. ' :

— 1t helps to overcome obstacles to communication in terms of distance and time.
— 1t allows complicated problems to be solved in reasonable time periods.

— Tt allows the automation and control of information and control of production and
transportation processes.

— Tt makes it possible to deal with routine administrative tasks in the public and private ,
sectors, the scope of which could not be-managed without its help. :

— Tt also carries risks in terms of the protection of the private sphere because of the new
technological possibilities inherent in the compilation of data, and thus raises a need for
certain requirements in terms of data protection.
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In the development and introduction of information technology, the Federal Government
focuses especially on the opportunities, and it will take steps to minimize possible negative
consequences. The FRG will take up this challenge as a democratic and open society. In order
to take full advantage of the opportunities and to minimize the risks, a constant dialogue
between the state, society and private citizens is necessary.

In numerous studies, commission reports, strategy talks and memoranda from the private
sector and science, the significance of the key technology of information technology has been
. studied and discussed. A list of the most important materials used in compiling this report is
included in the Bibliography. Many types of suggestions were used in designing the
government plan, without reference being made to each of these by cross-referencing and
quotations. '

II.2 The Information Industry as a Growth Industry

The information industry is a growth industry. A look at the real growth of the most important
economic sectors in the FRG over the past decade (Ill. 1) points up the special position held by
information technology.

For this decade, Figure 1 indicates a growth prognosis of an annual average of 7-8 percent for
information technology in the FRG, a figure which clearly surpasses the growth expectations
for most of the other industrial sectors.

Industrialists in the USA expect the information industry there to move from seventh position
to fourth position in the ranking of industrial sectors, and believe that by the end of this century
it will have attained second place. The growth expectations linked to this development are of
great importance in the international competition for markets and jobs.

I1.3 Influence of Information Technology on the Economy

Many feel that from an cconomicvpoint of view the production, processing and distribution of
information is assuming in modern industrial societies more and more the character of an
independent production factor, along with labor and capital.

This is accompanied by a structural change that not only in the FRG, but worldwide, has
serious consequences for the national economies of the industrialized countries:

— More and more people are no longer employed in the production of material goods. or
services, but rather are concerned basically with the production, processing and/or
distribution of information.

— At the same time, however, a rapid development in information technology is taking place,
which is making it possible to increase productivity both in industrial manufacturing and in
administrative and service areas.

— More and more people are no longer employed in the production of material goods or
services, but rather are concerned basically with the production, processing and/or
distribution of information.

Experts do not believe that information goods and services will become an important stimulant

for consumer end-demand in the national economy. Information technology will, however, be
economically dominant in the developmental tempo of the investment goods area. Hardly a
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business exists today which can afford to neglect state-of-the-art information technology in its
production processes.

Many experts believe that information technology will be of decisive importance for industrial
productivity. :

More and more industrial sectors, such as machine construction, the optical and chemical
industries, the auto industry and particularly the electrical industry are also dependent on the
use of information technology in the design and manufacture of their products. The way in
which these products are shaped by information technology is manifested not so much in the
large share of information technology in terms of value (Ill. 2), but rather much more in
indispensable functions (electronic control, measuring, regulating, displaying, detecting,
sensing). It is these electronic functions which, despite their relatively small share in the total
value of products, determine the quality and market chances of these products.

lllustration 2

Gross National Product
= DM1.6 Billion

Sales Volume of the five most
important sectors of industry
that are connected to the data
processing industry

(which include:

Electrical Engineering
Office systems and data processing
Machine construction

Road vehicle construction
Precision mechanics and optics)

= DM 430 Billion

Production in the field of electronics
=~ DM 39 Billion

Microelectronics consumption
= DM1.3 Billion

The Influence of Microelectronics in the National Economy of the FRG.
(Electronic functions, in spite of their relatively small portion of the total

price of the product of which they are a part, aredeterminators of quality
and market chances.)

Source: Valvo

The influence of microelectronics will continue to increase. If one compares the expected
degree of utilization of microelectronics in the year 2000 (corresponding to 100 percent) with
the present situation, according to the estimates of specialists, only 15 percent of the potential
of microelectronics are used today. This development is being moved decisively ahead by the
very rapid increase in the complexity and efficiency of electronic circuits (Fig. 3). This
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abstract principles and with information systems will be required of a growing number of
workers.

It is therefore important to take advantage of the opportunities inherent in the development and
application of information technology as quickly as possible and in a way that is appropriate to
market conditions. The investment goods sector is especially important. But secure jobs also
result from investments in communications systems, new control techniques for an
environmentally-sound and energy-saving operation of heating plants, new regulating
techniques for motor vehicle engines and a large number of household and consumer items.

IL5 Influence of Information Technology on Public Services

The use of automated data processing has become a matter of course in public administration
and has been considerably improved in terms of efficiency and economy.

In the past, however, the expansion of tasks in relation to the technology that was available at
the time brought about in many cases a sense of alienation on the part of the citizenry. Today
the use of modern technologies--particularly the development of decentralized solutions with
comprehensive services--opens up the possibility of new structural modes for public
administration, which promise to be more accessible to private citizens and to enhance the
quality of services, while at the same time improving the cost-effectiveness factor.

The problem of the abuse of personal data has become more serious because of the expanded
possibilities of the storage, compilation and evaluation of information with the help of modern
information technology. In order to avert these dangers, the legislature passed the Federal Data
Protection Act (BDSG), which governs the processing of personal data in both the public and
private sectors. The general view holds that the design of this law has proven its usefulness.
To the extent to which changes in the law are necessary in keeping with technological progress
in the area of information processing, however, they should come about by way of an
amendment. In this regard, attention should be paid to the data-protection determinations
found in the judgement of the Federal Constitutional Court of December 15, 1983, with regard
to the Census Law of 1983.

A further task concerns the care which must be exercised to avoid becoming so dependent on
technological systems that in the case of a technological break-down in certain areas, serious
disadvantages would result for individual citizens or for the state and the economy. The
vulnerability of a society that largely depends on information technology is, in the view of
specialists, a problem which must receive increased attention in the future.

The quality of public services, which is both an indication of the achievement level and a
competition factor for a highly developed industrial society such as ours, is to a very great
extent determined by a modern information technology infrastructure. For this reason, new
possibilities in the area of information technology must be exhausted in a deliberate way.

In the future, the coming together of data processing and of technological communications, by
means of videotext in the home and by data processing networks in public administration, in
monetary transactions, in commerce and in insurance, a new form of service will come about
which will allow the individual citizen to take advantage of public and private services from the
home. This will require learning processes both for those who offer the services as well as for
those who utilize them.




I1.6 Influence of Information Technology on ‘the Media

With the introduction of television, communications technology found an extraordinarily wide
application. The new technologies will considerably expand the possibilities in this area. For
the print media, too, information technology has led to changes with regard to topicality and
production technology and in the future as well, will continue to have other effects. The
previously existing boundaries between individual and mass communication will be more
difficult to distinguish as a result of technological developments.

The development of information technologies opens up here, too,--as in the area of public
services--new possibilities for action in the transition from a more passive media consumer to
an active participant in society's communication processes.

Key words in this process are the utilization of picture-taking using one's own electronic
camera, calling up programs from a video library, the use of television in connection with
videotext, video games or group-orientéd instructional and television programming.
Traditional structures will be profoundly altered in this process. The Federal Government
considers it necessary to develop policies for this development in order to take advantage of the
opportunities and to minimize the risks involved. In this regard, it will develop its proposals
for futyre media regulations.

IL7 Transformational Processes in Information Technology

Assessing the significance of information technology for the future of the economy and society
of the FRG is complicated not only by the fact that the causal relations are extremely complex.
An additional factor is the extraordinary dynamism inherent in this technology.

Within the field of information technology, data processing techniques and communication
techniques developed differently and largely independently of each other in the 1970's. In this
development, each of the areas, assisted to varying degrees by tremendous advances in
semiconductor technology as a base technology, had a different development tempo. In the
future, both areas will grow closer and closer together, with regard to the base technologies,
systems concepts and also with regard to markets. Radical technological changes as a result of
far-reaching digitization of information networks and final products must be dealt with. Optical
communications is emerging as a new transmission medium. The coming together of
digitization and optical communications poses an extraordinary challenge to business. The
previously separate processing and transmission of data, text, speech and images is being
combined in the form of new integrated systems solutions. The development trend is heading
in the direction of multi-functional end devices which are linked with each other by service-
integrated communications networks.

The boundaries are disappearing between data processing, communications technology,
industrial automation, office technology and entertainment electronics. An example of this is
shown in the configuration of an "intelligent" home terminal in which entertainment electronics
is combined with data processing and communication technologies.

Microelectronics is the driving force underlying these changes. This technology is responsible
for the fact that computers are becoming smaller, cheaper and more efficient. The high growth
rates for computers with microprocessors (desktop computers) as compared with the decline in
the market share of central processing units for general-purpose computers is an indication of
this development. '




The growing complexity of the systems goes hand in hand with the increasing demands that
users place on the "user interface” of computers. High-resolution CRT's, speech recognition
and voice output, image input, manipulation and output and above all an improved management
of complex systems by means of user-friendly software are characteristic development trends.
The gradual transition from data processing to "knowledge processing” is regarded as the most
important long-term perspective.

The rapid innovation tempo additionally determines a shortened product cycle in the
marketplace. The products of information technology must be constantly updated in keeping
with technological progress.

This leads to an intensification in competition and forces industry to carry out enormous
preparatory work in R&D, which often is on such a scale that individual enterprises cannot deal
with it on their own.

Competition in the marketplace and cooperation between competitors in development work is
therefore a combination that is frequently encountered in this industry.

The imaginative and technically-founded speculation concerning transformational processes in
information technology, high levels of investment in research and development and highly-
developed technical marketing strategies have become basic prerequisites for businesses which
wish to successfully utilize the transformational changes inherent in information technology.
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III An International Comparison
of the Situation in Information Technology

Information technology consists of five areas which, to be sure, cannot be sharply |
differentiated from each other:

electronic components and microelectronic systems;
technological communications;

entertainment electronics; -

data processing and office technology;

industrial automation.

lllustration 4 | ~
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*) based on a fixed exchange rate of $1 = DM 2.40

Source: Gnostic Forschung GmbH

The development experienced by US, Japanese and German goods in the area of information
technology in world markets since 1960 is shown in Illustration 4. Japan clearly surpasses the
FRG in volume of production (Ill. 5), a certain indication of the growing export strength of
Japanese industry. The relatively weak German position contrasts with the export strength of
German industry in other industrial sectors, in which the combination of information
technology and mechanics for new systems solutions is in the foreground. In addition to the
expected strong increase in market volume in all three countries, it is noteworthy that the
Japanese market, similar to the situation existing in Germany, developed from a relatively low
level. :
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The Federal Republic is one of the strongest exporting countries in the world, and despite a

- slight decline in its world export share during the 1970's, it is still clearly ahead of Japan,
which is larger in terms of population. Our country still earns more than one-fourth of its GNP
by means of export trade. The FRG is therefore not only an exporting country, but a country
that is dependent on exporting. For this reason, its export structure with regard to the
technological level is interesting.

Tlustration 6 shows that machines, motor vehicles, chemical and electrical products account for
~ more than half of the export trade volume. According to OECD statistics, in 1980 products
with electronic primary functions accounted for a relatively small percentage, with 12 percent
of delivered goods. According to these figures, a comparison with Japan shows that there the
corresponding percentage of sales of such information goods is clearly higher, at 22 percent.

To be sure, attention must be paid to the fact that the area of information and communication
technologies is increasingly characterized by an international technological and economic
competition of strategic dimensions, in which the European industrial nations are struggling for
a long-term position of superiority or to keep themselves from falling behind. In this process,
government and industry frequently work in close cooperation with each other. State
assistance in other countries is not limited to the support of research and development, buttoa
much larger extent than is the case here in West Germany, consists in the awarding of
government contracts (USA) or in government contracts and loss compensation for businesses
(France, England) and joint strategic action undertaken by the private sector and the state in the
intensive support of innovation, growth and export measures (Japan).

The five areas within information and communication technologies are individually discussed
in the following sections. In terms of the limited ability of available data to predict future
developments, these statistics should be understood merely as indicators of rankings and
trends.

III.1 Electronic Components

The dynamics of the market for electronic components are determined by integrated circuits
(1. 7). Experts anticipate their share of this market to increase in the FRG between 1980-
1986 from barely one-fourth to one-third, in the USA from one-third to almost 50 percent.

The growth rates of the markets for semiconductor components from 1975 on in Japan, the
USA and the FRG are shown in lustration 8. This points up the relatively slow growth of the
microelectronic market in the FRG. And in reality, the demand for integrated circuits, relative
to the GNP, is at present not half as great as it is in the USA and Japan. This has to do with
the dominant position of the USA in the data processing market and the dominant position of
Japan in the field of entertainment electronics, and also indicates that the markets for
information technologies mutually support each other and that weaknesses in sub-markets
affect the entire market of information technology.
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It is therefore logical that the production of integrated circuits in the FRG is also insufficiently
developed as well.

According to studies carried out by the market research institute Gnostic, in the USA and in
Japan more is produced than is consumed domestically (the surplus is sent primarily to
Europe), while in 1982 in the FRG, 60 percent of market demand was met by domestic
production. Figure 9 shows an international comparison made by the same source. According
to figures made available by the Japanese finance ministry, in 1982 the export of integrated
circuits to the FRG increased by 57 percent as compared with the previous year, while the
Japanese imported 25 percent fewer integrated circuits from Germany. This results for many
observers in an increasing danger in recent years for innovative systems developments to

depend on foreign know-how in integrated circuits used in advanced technologies.

The ranking of the largest manufacturers of microelectronics, shown in Illustration 10, also
demonstrates clearly that German manufacturers of integrated circuits do not play an important
role at the present time in international terms. R&D expenditures in the FRG for
microelectronics, which are financed from profits, are correspondingly small, even though the
relative investment of German manufacturers is higher than average. Despite this relatively
small R&D budget, the technological position and the development potential of the
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microelectronics industry in the FRG--which has also been reached with the help of assistance
programs from the Federal Ministry for Research and Technology-- must be viewed in positive
terms. However, the technological strength of the German microelectronics industry cannot
continue to be maintained without a clearly disproportionate growth in the market and in
production.

A competitive industrial base in the area of microelectronics is, in the view of the Federal
Government, of major importance and poses a challenge for all of Europe.

The increasing complexity of integrated circuits expands the scope of their functions to include
subordinate systems. This also affects the division of labor in the manufacturing of
components and accessories. Because of the key role played by integrated circuits in numerous
industrial sectors, a close collaboration between users and manufacturers of microelectronics is
of especially critical importance for the economic development of Europe and thereby of the
FRG as well.
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III.2 Technological Communications

Communications technology with the subordinate fields of wire and radio communications as
well as telecommunications cables continues to belong to the growth elements of the electrical
industry, with production amounting to DM 10.8 billion and employing more than 110,000
people. An increase of 46 percent in five years in production (1975-1980) can be contrasted to
a doubling in imports to DM 1.3 billion. For years, exports have been stagnating at a bare 30
percent (I1l. 11) and are clearly less than the export rate in the electrical industry (50 percent).
The communications market is influenced by the state and is to a large extent controlled by the
domestic monopoly of the Deutsche Bundespost [German Postal System]. '
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Unlike the case in microelectronics, electronic data processing and entertainment electronics,
the domestic communications market continues to be determined by economically efficient
German enterprises.

Telephone communications is still the major profit maker. By the middle of the 1980's, the
telephone network will have been completed and universal service will have been achieved in
the FRG. It is therefore imperative that the future markets based on the new communications
technologies be accessed as rapidly as possible. This process involves the digitizing of
transmission and retransmission technologies and the introduction of glass fiber technology, as
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well as the utilization of point-to-point telecommunications satellites to transmit telecommuni -
cations and data communications.

Especially high growth rates are predicted for new services which lead to low-cost devices and
mass markets (e.g. videotext), in combination with various technologies (e.g. telephones and
television sets). :

High growth rates in the 1980's can also be anticipated for mobile automatic telephone systems
-and for many types of end-products in the area of technological communications, if correspon -
ding introduction strategies are realized for the network infrastructure.

The most important factor in the expansion of the technological communications system in the

FRG in the 1980's will be the implementation of digital technology for network infrastructures
down to the customer.
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The German telecommunications industry has in recent years been able to close the gap in
digital transmission technology as compared with the French and Swedish firms which are
industry leaders. Glass fiber technology in the FRG will lag behind the USA and Japan, if
market expectations in the FRG cannot be revised upwards. 11l 12 shows the present and
anticipated demand for fiber in km on an international comparison, in which the FRG lags
behind the USA and Japan.
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1.3 Entertainment Electronics

Markets in the area of entertainment electronics as well are increasingly affected by
developments in the telecommunications infrastructure. Satellite technology, cable television
networks, high-resolution television and also videotext and the general trend toward digitizing
will greatly influence the entertainment electronics industry in the FRG and open up new
opportunities. ' :

The highest growth rates can at present be found in the video market. Since according to
statistics published by the German Video Institute, at present only 13 percent of German
households are equipped with VCR's, a figure which will increase to 25 percent in 1985, the
video market represents an area of significant growth in the entertainment electronics market.

At present, however, the German entertainment electronics industry finds itself in a difficult
situation: the television market is stagnating or expanding only slowly, pressure from imports
is increasing, prices are falling, thus reducing the possibility of profits. The hi-fi market has
been characterized for years by very intense competition, which has also characterized the
video market recently. Falling prices are an expression of this intense competitive struggle. In
the past three years, manufacturers' prices have fallen by c. 12 percent.

The development of production volume in the FRG as compared with Japan since 1970 (I1L
13) shows that manufacturers in the FRG have fallen even further behind. In the European
comparison, the German entertainment electronics industry was regarded for a long time as
extraordinarily strong in terms of exports. Export surpluses have been declining since 1976,
however, so that in 1981 for the first time an import surplus of approximately DM 500 million
was registered. In the meantime, Japanese entertainment electronics products in the FRG have
achieved a market share of c. 25 percent.
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1.4 Data Processing and Office Technology

The world market for data processing systems in 1981 had a volume of about $52 billion. The
USA alone accounts for half of this market volume, with Europe accounting for barely one-
third. Of this, roughly one- quarter is the market share of the FRG (I1L. 14). Thus the German

share of the world market amounts to 6-8 percent.
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Production and domestic sales have shown a considerable rise since the middle of the 1970's.
The area of data processing has in recent years been one of the most reliable growth factors in
the information technology industry. In Illustration 15, the sales volumes of the data
processing manufacturers in the FRG and in Japan are compared and ranked in size in

comparison with the market leader, IBM.
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Growth rates achieved by the two largest German manufacturers from 1975 to 1981 are
noteworthy, being above average at 15 and 22 percent, respectively. The initial technological
position is in European terms not unfavorable, either, (the German DP industry is the only one
in Europe which can refer back to its own foundations in semiconductor technology and has at
the present time in European terms the fastest domestically built computer.)

Nonetheless, an investigation of the effectiveness of previous sponsorship programs for data
processing has reached the following conclusion: :

Even though German DP manufacturers were able to considerably
expand their technological position and to achieve a significant
growth in the market in the course of previous DP government
sponsorship programs, the position of German manufacturers in
international competition and in view of the continued changes in the
product and systems segments has not yet been established for the
long run.

Software represents an important part of the German DP industry. Software has been regarded
as an independent production area only since 1970, after the sales of hardware and software
were separated by means of the so-called "unbundling period.” Since the 1970's, the area of
software has been the most vigorously growing segment in the DP sector. At the present time,
software represents 22 percent of the market of overall DP sales, a figure which according to
relevant forecasts is expected to rise to 35 percent worldwide by 1986. This means an annual
rate of growth of about 30 percent.

In 1982, software in the FRG had a market volume of DM 6.8 billion, with further growth
estimated at 28 percent annually until 1987. Systems and software houses account for 43.5
percent of the market, hardware manufacturers account for 30 percent, and DP users for 20
percent (VDMA statistics).

Most of the over 1,000 systems and software houses in the FRG are small or very small
businesses. Only about 2 dozen of these firms presently have annual sales of at least DM 10
million. But these companies also serve above all the domestic market and they are hardly
active in exporting software, while many software companies, American but also French and
British, with a solid capital base are actively engaged in exporting.

In the entire realm of office and information technologies, a structural change is taking place at
the present time which can be described with the key words "decentralization” and "knowledge
processing." -

Decentralization is determined above all by the rapidly growing market for small computers
(desktop computers). Although German industry has a strong position in both related market
segments, i.e. in office typewriters and in small business systems, it has neglected the field of
personal computers.

The personal computer market shows the greatest growth dynamic in the European DP market
in terms of units sold, but it is worth noting that this market is dominated by US manufacturers
(1. 16). ' :

In the future-oriented developments in the field of knowledge-processing, which in the final
analysis can lead to a fundamental improvement of the interface between users and data
processing systems, German industry is still in an early stage. In this regard, the Japanese
government with its program for a "fifth computer generation” is pursuing very high goals,
which may be able to set new standards, but which will certainly lead to new computer
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designs. German industry has accepted this challenge, but finds itself in a difficult‘position
compared with a program that is largely funded by the state (as is the case in Japan).

lllustration 16
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L5 Industrial Automation

The main goals of industrial automation are increased flexibility and productivity in
manufacturing processes. These requirements result from the market-imposed necessity of
reacting in the case of small series faster and individually to customer specifications, without
deviating too far from the typical costs involved in the production of larger series.

The most important factors affecting industrial automation are:

— data processing facilities;

— process control and computer-assisted design and manufacturing systems (CAD/CAM);

— NC machines;

— flexible production systems;

— industrial robots and manipulation systems.

In the case of data processing facilities, the German manufacturing base is remarkable and its
domestic market share ranks ahead of foreign competitors.
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CAD/CAM helps to increase the efficiency of planning, construction and production processes.
Corresponding devices and systems have been available on the market to any meaningful extent
for just a few years, and up until now they have been implemented by relatively few businesses
(e.g. large automobile manufacturers). In the manufacturing industry which consists primarily
of medium-sized companies, i.e. mostly businesses in the machine construction sector,
CAD/CAM has been implemented only by 2-3 percent of the companies. In Japan, 25 percent
of machine manufacturers are said to utilize CAD systems. This is of the greatest importance
because more and more industrial sectors must depend on CAD/CAM for their continued
development. This can bring about new dependency on foreign suppliers. The availability of
hardware and basic software for CAD is at present strongly to predominantly dependent upon
American companies which have access to state-of-the-art technologies and a ready domestic

market.
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Since 1975, German production of numerically-controlled (NC) machine tools has increased
by 600 percent. This meant that the FRG was able to keep pace with worldwide production
trends (11l 17). The percentage of numerically-controlled aggregates in the total machine tool
production output rose from 5.6 percent (pieces) in 1971 to 22.5 percent (pieces) in 1981. As
much as 50 percent of domestic production is exported; the import percentage for numerically-
controlled machine tools, however, also amounts to about 50 percent. While German firms
enjoy a good position especially in the case of special machines and high-performance
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machines, the Japanese dominate the market for normal and standard machines, since they are
able to achieve considerable cost advantages as a result of large series due to rational
production procedures. This also explains why Japan is able to produce 2.5 times as many NC
machines per capita as the FRG.

~The goal of the implementation of flexible manufacturing systems is above all to bring about a
clear increase in productivity in small and mid-sized lot sizes. Although significant and rapidly
growing prospects were predicted at the beginning of the 1970's for flexible manufacturing
systems, actual developments have clearly lagged behind expectations. This is due above all to
the fact that the problems involved in the development and operation of a flexible
manufacturing system are considerably larger than had been originally anticipated. In 1981,
about 15 facilities were operational in Germany, 20 in the United States and more than 35 in
Japan. While for the systems in place in the FRG, highly complex installations predominate,
which in international terms represent state-of-the-art development, most of the American and
Japanese systems which have been realized up till now operate with less complex solutions
which contain fewer different sub-systems. '

The majority of the production machines that are manufactured in Germany correspond fully to
the present state of international development. _
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In the area of industrial robots and manipulation systems as one of the important areas in
modern manipulation technology, however, the industrial basis in Germany is still quite small.
Of the robots installed in the FRG at the end of 1982, some 40 percent were imported. At
present in the FRG there are only about 20 companies that manufacture a significant quantity of
robots (production volume: c. DM 220 million). VW, the largest German robot manufacturer
with a volume of about DM 100 million, has up to now produced solely to meet its own needs.

Tlustration 18 shows that in Japan the number of industrial robot installations is at least three
times as great as in the FRG. In Japan there are some 250 manufacturers with a production
volume of c¢. DM 1.2 billion in 1981, with industrial robots in the narrowest sense accounting
for some DM 840 million, which are manufactured by some 50 productive companies. In
worldwide terms, the largest and the most productive robot manufacturers are based in the
USA.

Although today robotics applications are essentially concentrated in the automotive industry, in
the future assembly will play an increasingly important role, because the largest productivity
reserves can be found in this area.

The use of intelligent robots opens up here the possibility of new solutions with an

extraordinarily broad impact, which should not be overlooked by German industry as it seeks
to maintain an internationally competitive position.
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IV Objectives of the Federal Government

In its official statement of May 4, 1983, the Federal Government outlined its determination to
accept the new technological challenges: "Our society needs technological progress.” The
Federal Government expressed its belief that in the rapid development of information and
communication technologies, it sees new opportunities for growth and forward-looking job
classifications. : _

The primary goal of the economic, financial and labor policies of the Federal Government is the
combatting of unemployment. For this reason, the creation of new jobs is of top priority; this
is only possible by means of an intensification of investment activities and a lasting economic
growth. For this to come about, more room must be opened up for private initiative and
independent economic activity must be encouraged, with a reduction in state interference in the
economy. Above all, however, it is necessary to continue to improve the climate for private
innovation and investment activity and to improve the investment strength of business. For
innovative and therefore productive investments are in the final analysis decisive for the growth
and competitive ability of our economy.

This means that the private sector must utilize all of the opportunities resulting from the
application of new technological know-how and new technologies. Utilizing these chances
also means, however, accepting and overcoming the challenges posed by related structural
changes.

This is not possible solely within the national framework. It involves strengthening
international cooperation between business organizations, particularly within the European
Community, by the realization of suitable frameworks and by projects that focus on matters of
common interest.

There are two factors involved in mastering information technology. On the one hand, there is
the insight that information systems are advantageous to society. It cannot be denied that many
information systems do not support this view in their present-day forms. In these cases,
further research and development are required. An open dialogue with interested citizens
should also help to reduce anxiety and to meet the technological challenge with understanding
and the courage to play a role in shaping the future. A climate of public opinion that is hostile
to the idea of innovation is not a basis for overcoming structural information deficiencies within
our country.

On the other hand, knowledge is necessary in order to master information technology, since
without such knowledge it is not possible to perceive the range of opportunities that exists.
Since the spread of information technology, above all of programmable microcomputers as
desktop computers or for process control, will include almost every sphere of activity,
applications possibilities can only be fully utilized when very many people can handle these
devices and can evaluate their functions. Education must play a role here.

The Federal Government regards the new information and communication technologies as key
technologies which promise new growth opportunities for the economy. For this reason,
science and business must keep pace with scientific and technological development and,
wherever it is possible, move ahead into positions of leadership.

In the plan for supporting information technology, economic considerations are in the
foreground. The Federal Government is also obliged to uphold the ideal of a "society with a
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human countenance.” The Federal Government is therefore concerned with the qualitative
results of the implementation of new technologies, which are at present increasingly used in
production as well as in the provision of services. In its research program "Humanizing the
Sphere of Work" (Bundestag Publication 10/16) it has stated its position. The Federal
Government also plans to publish a study entitled "Occupational Qualifications of Women in
the Introduction of New Technologies," which is intended to counteract a worsening of
occupational opportunities for women.

" The availability of a wide range of information and of entertainment is growing continually
greater, and with it also grows the necessity for the user to select from this abundance.

Here it is important to strengthen individual responsibility. The expansion and the utilization of
new information technologies should help to improve communications between people, to.
expand the multiplicity of opinion in our society, to strengthen the freedom of information and
of thought and to open up educational opportunities. The dialogue that the Federal
Government intends to carry out with the states concerning the media regulations of the future
will take these objectives into consideration.

The shaping and preservation of the free democratic state interconnects in many ways with
modern information technology. Public administration, public safety and the administration of
the law increasingly rely on modern information technology. The efficiency of state services
can be enhanced by means of additional technical developments. Public administration must
take care that the utilization of the new possibilities does not lead to rationalization at the
expense of the citizenry. Itis the objective of the efforts of public administration to achieve an
appropriate interrelationship between performance, availability, user friendliness and
expenditures in the implementation of information systems.

The Federal Government acknowledges its obligation to preserve the environment that has been
entrusted to us for the benefit of future generations.

There is no technology less detrimental to the environment than information technology. Its
implementation requires little investment in terms of materials and almost none in terms of
energy. Information technology solutions contribute greatly to the conservation of energy used
for heating, transportation and industrial production. Modern computer-assisted technological
designs lead to significant savings in terms of materials, and the same is true of process
control. Other important factors are the possibility of overseeing environmental stress by
means of modern measuring techniques and data processing, both of which are part of
information technology. '

The consistent use of all of these possibilities can in many cases totally preclude any
environmental damage which otherwise might be expected; at the very least it leads to a
reduction in environmental stress. Environmental technologies open up new markets for the
information technology industry.

The maintenance of the peace within the framework of the Atlantic alliance is also dependent
upon military solutions for the foreseeable future. Information technology plays a decisive role
in present-day defense. An advanced technological level on the part of domestic industry in
this area is a prerequisite to ensure future defense readiness and the development of optimal
defensive weapons and command systems.

Despite intense technological and economic pressure from competitors, the German
information industry has an initial position that allows for expansion. In order for it to catch
up, there is a need for an intensification and concentration of R&D resources and an improved
framework for the transfer of new information technologies to commercial applications.
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In its package of measures in support of information technology, the Federal Government
places its confidence in the ability of German industry to produce innovations in the utilization
- of information technology, particularly in those areas where it already has a solid base, i.e.
above all in the vast area of technological communications, in systems and products for
industrial automation, in the construction of energy-saving and environmentally-sound modes
of transportation and other innovative industrial branches with increasing requirements on a
world scale, the products and production processes of which will continue to be influenced by
information technology.

These measures are interdepartmental and concentrate on five focal areas:

1. improvement in the market conditions and thereby also in the competitive ability of the-
Federal Republic and Europe, with special emphasis on venture capital, the opening up of
markets and on innovation-oriented public procurement policies;

2. motivating people to take up the technological challenge by means of information regarding
future options as well as by paying more attention to information and communications in
the area of education;

3. the stimulation of innovation-oriented markets by the future-oriented expansion of the
communications infrastructure and innovations in the area of final products;

4. extending the technological base for the long-range securing of the defense capability of the
FRG;

5. strengthening and concentrating the research capacity of the FRG in the area of information
technology, with the objective of developing an R&D capacity in the public and private
sectors which in certain focal areas would meet internationally competitive standards in
terms of quantity and quality.

The Federal Government regards the challenges that must be met as a joint task confronting
both the private and the public sectors. Confidence in the ability of science and industry to
adapt and perform and societal cooperation are important factors in this process.

The Federal Government places its confidence on a willingness to achieve on the part of the

people in a social market economy, a feeling of partnership among all participants and on the
excellent point of departure enjoyed by the German economy in export markets.
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V. Sponsorship Measures for Microelectronics
and Information and Communication Technologies

In this section, the Federal Government presents the guidelines for its policies and measures as
well as suggestions for activities of third parties. The Federal Government believes that none
of the measures discussed here can by itself bring about a lasting success, but rather that a
combination of measures must be utilized if current deficits are to be made up and a new
dynamic is to be developed in the area of information technology in the Federal Republic. The .
Federal Government is resolved to do its part in bringing this about.

It regards the basic economic policy changes which have already been introduced and the
changes in the general framework of conditions for the encouragement of the economy's own
dynamic as important preconditions for success, but limits its observations in this connection to
measures and tasks which are directly related to information technology in the wider sense
(including microelectronics, data processing, communications technology and factory
automation). The measures discussed in the following five sections derive from the previously
described five focal areas: _

In Section V.1, general measures and the conditional framework for the support of the
information industry are described and explained.

In Section V.2, measures, incentives and tasks, aimed at the developing applications of
information technology in the sphere of work, in education and in the private lives of citizens,
are discussed from the viewpoint of the Federal Government.

In Section V.3, the area of technological communications, which includes the mass media, new
forms of societal communication and communication between private individuals, is considered
as one specific focal area.

Section V.4 is devoted to tasks and measures to secure the peace, to which in the view of the
Federal Republic progress in the area of information technology can make a contribution.

In Section V.5, the decisions made by the Federal Government with regard to future research
and technology policy in the area of information technology are summarized and explained to
the extent that they have not already been included in the preceding sections.

V.i Conditional Framework

Of all of the conditional frameworks, confidence in the future of the Federal Republic, in the
ability of its science and industry and in societal cooperation is the most important factor.

In many countries rapidly effective measures are being sought to reduce unemployment, to
improve the balance of trade and to strengthen domestic industry. Effective for the short term
and therefore a great temptation is the restriction of free world trade in order to relieve and
protect native industries. Especially in the area of information technology, the partial
superiority of American and Japanese companies, coupled with covert or overt state assistance
programs, enormous surplus capacities and corresponding price drops, poses an obvious
temptation to resort to protectionist measures.
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PLEASE NOTE: In the following discussions, the measures are indented and set off by
appropriate headings. They are imbedded in the continuing text, and therefore the measure
headings are not to be read as subdivisions of subchapters.

(1) Free World Trade

The Federal Government expressly supports the maintenance of free world trade including
trade in the area of information goods and services. o

The Federal Government is not only convinced of the willingness and the readiness of German
industry to undergo a renewal process; free world trade is one of the cornerstones of its foreign

policy.

%*

Innovations in information technology, from microelectronics to data processing and office
technology, entertainment electronics, telecommunications and industrial automation, are
especially dependent on export markets. Germany's achievements in the area of information
technology are rather underestimated in other countries. The most effective means of
countering this impression is to resolutely orient German firms towards export markets. The
Federal Government intends to use the means at its disposal to enhance the reputation of
German information products and in this way to support the export efforts of German
businesses in the area of information technology.

*x*

It is difficult to realize success in exporting without an innovation-oriented domestic market
which can be used as a model and test market. In view of the large unified markets in the USA
and Japan and the enormous expenditures for research and development which must be made
by the leading hi-tech companies, the German inland market is not an adequate base, however.
A homogeneous market within the European community is more important now than ever
before. This task has been addressed by the Commission of the European Community.

(2) European Cooperation

The Federal Government supports the objective of the Commission to make the European
market more transparent and more homogeneous for information goods and services.
This also requires intensive work in the standards committees of Europe. It is necessary
that the many types of trade hindrances caused by varying technical specifications be
eliminated. : :

The Federal Government also expressly supports the development of a framework of
conditions by means of which firms in the member countries would be encouraged to
increase their cooperation with each other in a manner that is in keeping with regulations
governing competition. EC subsidy measures should be used in a supple mental way to
improve this conditional framework.

For this reason the Federal Government also regards the ESPRIT program as a valuable
contribution to the stimulation of European collaboration and views it as an important support
that complements the national measures.

In the view of the Federal Government, a liberalization of public procurement markets in

Europe in the area of information hardware, systems and service could have an even more
comprehensive and faster impact than the ESPRIT program. The Federal Government regards
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as particularly important the areas of education and science, postal affairs, telecommunications
and defense technology, which are discussed in greater detail in a different section, and also
_ information systems in the area of transportation and traffic and in public administration. Like
the EC Commission, the Federal Government believes that technological communications are
an important factor in the future development of the Community in the area of information
technology. The continued implementation of modern telecommunications technology in the
EC by the various telecommunications administrations will help to improve the
telecommunications infrastructure.

The Federal Government will move in the direction of reducing existing surmountable
obstacles to innovation at home by adopting public procurement policies that favor innovative
practices. A first step in this direction is the imminent amendment of the standard official
contracting terms for services—with the exception of construction services—(VOL/A). In
order to maintain competition in the procurement process there is, to be sure, no special
preference spelled out for innovative procurement; however, the new guidelines have been
designed on the whole to clearly favor innovation and they create a greater latitude for a
corresponding solicitation and selection of bidders. For example, in the filing of new offers or
amendment proposals, alternative and or new types of technological solutions can be included
and considered during the contract awarding process. In the introductory comments on the
amended VOL/A, reference is made to the innovative objectives of these aspects. A further
change is the increased inclusion of small and mid-sized firms in the awarding of contracts.

To be sure, the innovation-oriented awarding of contracts places increased demands on the
bidders in terms of system knowledge and competence. In this regard it is important to
continue to improve the prerequisite conditions.

(3) Innovative Procurement Policies

The Federal Government will work in the direction of the full utilization of the
opportunities for innovative procurement that are contained in the amended VOL. In this
regard it will also seek opportunities to support government procurement offices by
means of appropriate advisory services.

In its own procurement practices, the Federal Government will also give consideration to
smaller, but technologically capable companies, even though such firms many not be able
to demonstrate that they have been active for many years in the market.

It regards pilot procurement policies as a necessary step and will carry these out within
the framework of the anti-monopoly regulations, if possible in consultation with the
states and municipalities. A part of the required development will be supported by the
Minister for Research and Technology after a case-to-case appraisal within the framework
of his programs, without this resulting in a restriction of the spirit of competition.

West German industry has shown that it can achieve considerable success in technically
advanced areas if undistorted conditions of competition exist, such as those that characterize the
areas of chemicals, the automotive industry, electrical engineering, and machine and machine
park construction. '

The Federal Government will do its part to strengthen a spirit of innovative readiness and of
competition in the information markets. The manufacturers of peripherals, who base their
efforts on the usual market systems of other manufacturers, frequently see their development
work and competitive chances made more difficult because of a lack of information concerning
interface requirements for new hardware that is appearing on the market. If on the other hand
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the possibility existed that computers and computer peripherals (e.g. CRT devices, desktop
computers) of various manufacturers could be hooked together, the user would then be able to
implement his own optimal solution by installing mixed equipment. In addition, the market for
computer terminals and networking concepts could also remain open even when a decision
concerning the central installation has already been made.

The Federal Government considers it desirable that standard interfaces be made public as
quickly as possible in the interest of providing a broad spectrum of available products. The
government would welcome steps undertaken in consultation with all concerned parties to
standardize such interfaces to the greatest extent possible. In public procurement practices,
care should be taken to see to it that information products possess standard-type interfaces.

(4) Disclosure of Interfaces and Communication Processes

For this reason, the Federal Government will require in its procurement specifications

' that either official norms be used in products and interfaces, or that the bidder offer
suitable interfaces and information concerning these for connecting or coupling their
products with the products of other manufacturers. If such interfaces represent economic
value, they are to be offered according to normal market conditions.

Finally, a decisive factor in the dynamic development of information technology is the
willingness of the private sector to assume risk, to undergo a structural transformation and to
seize the opportunity for new markets within the framework of an economy that is based on
competition. Especially in information technology, because of the fast pace of technical
progress a rapid transfer of developments to marketable products is necessary if existing
markets are to be maintained and new markets are to be penetrated.

This is not a problem that confronts management alone; success also depends on the
willingness of employees to accept change and to identify with the company that employs
them. For this reason it is important that a spirit of partnership exist within a business
organization and that people are aware that a good performance alone can guarantee the
availability of jobs in the organization.

Part of this structural transformation includes the start-up and growth of new businesses. Such
companies have contributed in a significant way in the USA to transforming the technological
potential in the area of information technology into a broadly-based economic success.

The Federal Government has therefore decided in favor of an experimental model for the start-
up of high-tech companies [TOU=Technologieorientierte Unternehmensgruendun -
gen), by means of which the BMFT is to support the investment of private venture capital in
new companies. Start-up projects in the area of information technology have special priority
with the framework of this experi