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[Text]l Foreword

In order for Japan to establish & base for SO io-@oonomic
development and to fulfil an international role hefitting its
positicon, it must strive for a higher level of advancement in
science and technology. Gathering and analyzing various kinds of
data related to 8%T is essential in the creation and promotion
of suwch ST policies.

In arder to obtain the various materials needed for the
promoticon of S%T policies, the STA carries out yearly surveys on
the activities of private corporations. In 1990 the agency
conducted surveys on how private corporations are adaptirig ta
consumer trends, improvements in social and urban amenities,
contributions to society, and the state of affairs in technology
trade; these surveys centered on the new needs in private
corporations’ RRD activities and the state of affairs in
technology trade.

Although a general summary of this FY1990 report was already
partially published in the "FY1930 White Faper on Science and
Technology, " the detailed results of the survey are presented
here.

We would like all concerned individuals to use this as a
reference.

March 1991

Tadayoshi Suda, chief of the 8TA’s Science and Technology Folicy
Bureaun ' ’




I. Outline aof Survey
1. Objective of Survey

In recent years the power of Japan’s internaticnal influence has
grown in proportion to the remarkable rise in its economic
strength. On the other hand, as shown by the increasing tendency
for trade disputes and other such problems, the fierceness of
the international environment surraunding Japan intensifies.

One of the important issues that emerges in such a situaticon is
that, through continual strengthening of its basic researach,
Japan strives to improve its level of S4%T and aims to create the
kind of S&T results that can be internaticonal contributicone.

Amidst this the R%D activities aof private corporations, which
account for 704 of the money Japan uses for research, are
becoming increasingly important. In recent years, more private
corporations than ever before have begun to enphasize R¥D; they
are seen as playing an even greater vole in raising the level of
Japan’s 8%T and in the creation of internaticnal research
results. In this sense the structure of corporate R&D and its

While continuing to keep these facts in mind, this swvey grasps
the new demands made on the R&D activities of private
corporations and the state of affaire in technology trade, and
is meant to be of use in drawing up and promoting future ST
policies,

2. Subjects and Methods of the Sur vey

The subjects of this survey are private coarporations with more
than one billion yen in capital who carvy out RB&D activities
1,222 companies).

3. Timing of Survey

The survey was conducted from 12 July 1990 (questionnaires sent
out)d until 25 July (deadline).

The figures for capital and the numbers of employeas or
researchers are as of 31 March 1990; sales and R&D outlays are
for FY1983; and any other figures are fro the point in time when
the questionnaire was filled in.

4. Response to the Survey
0f the 1,222 companies that wevre sent survey questionnaires, 857

responded (70.1% response rate) and 837 made valid YRSPONSEs
(68.5%4 valid response rate). The following tables show




breakdowns by type of industry and by scale of capitalization of
the firms that gave valid responses in the survey.

Breakdown of Corporations Giving Valid Responses
By Type of Industry

Corporations Giving
Type of Industry Valid Responses

(837 Companies)

(1) Agriculture, forestry, 7
fisheries
(2) Mining 4
(3) Construction 87
(4) Food products 35
(5) Textiles 21
(6) Pulp and paper 15
(7) Publishing and b
printing
(8) General chemicals 63
(9) 0Qils and paints 13
(10) Pharmaceuticals 37
(11) Other chemicals 41
(12) Petroleua products and 20
coal products
(13) Plastic products 15
(14) Rubber products | 8
(15) Ceramics 27
(16) Steel and iron 43
sanufacturing '
{17) Nonferrous metals 3
(18) Metal products 32




(19) Machinery | ) B4

(20) Electrical machinery | ‘ 78
and appliances

{21) Communications, ' ' 37
electronic and
electric measuring

instruments
(22) Automobiles S o 45
(23) Other machinery for K : 2
transport use : ’ '
(24) Precision machinery . 19
(23) Other manufacturing 12
industries
(26) Transportation, , o x5

cosmunications, and
public utilities

(27) Other kinds of - 11
industries

Breakdown of Corporations Giving Valid Responses
By Scale of Capitalization

Corporations Giving

Type of Industry h . ‘ . Valid Responses
. (837 Companies)

(1) 1 ta 5 billion yen b

(2) 5 to 10 billion yen ’ 177

€3) 10 to 50 billion yen 237

(4) 30 to 100 billion yen - 45

(35) greater than 1OQ billion ; .34
yen

(Note: General chemical industries means the chemical
fertilizer, inorganic chemical, arganic chemical, and synthetic
fiber industries.) v




11. Sales, R&D Expenditures, Numbers of Researchers, Etc. of
Corporations That Responded

The following is a summary of the sales, RUD expenditures,
numbere of researchers, #tc., of the corporations that responded
to the survey. ' '

1. Sales

The total sales during FY19839 of the corporations that responded
to the survey was 190.0456 trillion yen. By type of industry, the
automobile industry had the highest sales (23.6253 trillion
yent. That is followed by the construction industry ©23,.0247
trillion yvend; transportation, communications, and public
utilities (23.,0075trillion yen); and the electrical machinery and
appliances industry (22.095 trillion yen).

2. R¥D Expenditures

The total amount of RUD expenditures during FY1989 was 5.6486
trillion yen, which is 6£.87650 billion yen per company.

Looking at per-company E%D expenditures accoording to the type of
industry, the order of those that disburse the most money for
F&D is the automobile industry (21.34130 billion yen); the
communications, electronic and electric measuwring instruments
industry (20.32970 billion yend; and the electrical machinery
and appliances industry (14.58640 billion yen).

Also, if we look at the ratic of RYD expenditures to sales by
type of industry, the ratioc is high in the so-czalled high-tech

related industries: pharmaceuticals; communications, electronic
and electric measuring instruments; precision machinery; and
electrical machinery and appliances. The average ratio of R&D

expenditures to sales for all types of industries is 3.04
(Figure 1). ‘

3. Numbers of Researchers

As of 31 March 1990 there was a total of 189,505 people in the
corporations surveyed whose regular Jjobs are to do research. Ry
type of industry, the order is electrical machinery and
appliances (37,695 peoplel); cammunications, electronic and
electric measuring instruments (32,301 people); automobiles
(29,036 people), and so forth., If we look at the per-company
number of researchers according to the type of industry, the
commpunications, electronic and electric measuring instruments
industry had the most, 873 people; followed by the automobile
industry, with 645 people, and the electrical machinery and
appliance industry, with 483 people.




Figure 1. Ratios of R&D Expenditures to Sales
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Looking at the percentage of all employees that are researchers,
the communications, electronic and electric measur ing
instruments industry has the largest, 13.7%. Next come the oil
and paint industry, 12.6%, and the general chemicals industry,
12.3%. The average over all types of industries is 5.9%.

Incidentally, there were 303 foreign researchers employed by the
corporations that were surveyed. By industry, the machinery
industry employed the most, 82 people; then come the slectrical
machinery and appliance industry, with 36 people, and the
communications, electronic and electric measuring instruments
industry, with 25 peaple.




4. Numbers of Patents Held

Ag of 21 March 1990 the corporations surveyved held 548,486
patents, which comes to 673 per corporation. By the type of
industry, the electrical machinery and appliance industry had
the most, 136,798 patents; followed by thhe communications,
electronic and electric measw ing instruments industry (62,469
patents) and the general chemical industry (38,068 patents).

9. Other

Althouwgh the subjects were different than those of this survey,
we can use the FYL1U390 corporate RUD expenditures from the

YEY 1990 Report of ST Resesroh Suyvvey" by the Management and
Coordination Agency’s Statistics Bureauw as a reference. The
following reference table compares this survey with that report.

Feference Table: Comparison With Report of S&T Research Survey

Category This Survey Report of S&T Research Survey

R&D expenditures 5.6436 trillion yen 8.2171 trillion yen

Ratio of R&D 2,971 2.72%

expenditures to sales

Subject of Private firas with at least 1 Companies with at

investigation billion yen in least 5 aillion yen
capital vho carry out in capital
RAD
1,222 companies About 12,500 companies

Data collected, etc, Aggregate totals computed on 837 After collecting B0Y of the
(68.5%) of the 1,222 companies that approximately 12,500 objects of the
made valid responses to survey, about 840 secondary samples
the survey. vere selected froe the approximately

2,500 objects not collected, then
all of the questionnaires related fo
these secondary samples were
collected, Estimates were made with
the questionnaires collected by
multiplying each level with the
inverse of the sampling rate. At
this time the questionnaires of the
objects selected as secondary
samples were again multiplied by the
inverse of the sampling rate.




III. Summary of Survey Results
1. Adapting to Consumer Trends
(1) R&D Directions During the 1990s

The number of corporations that stress RYD has been growing, but
with respect to the directions that FLD hasz taken during the
1900s, 78% of the corporations surveyed veplied "Migher—-tech
technology"; 45%, "adapting to the realization of an affluent
way of life"; and 374, "adapting to intermnaticnalization”
(Figure 2).

Figure 2. R&D Directions During the 1990s

%
100 1
80 - 7.8
60 1
Research exchange
40 K . iy
vith universities
and national labs
20 1
47
oLk - Z ]
edapting‘to Higher-tech Adapting to the Other
§nternat10nal- technology  realization of an
ization

affluent vay of life

(Note: Rased on multiple answers.)

Looking at RED directions by the type of industry, more than 70%
of the different types of industries replied "higher-—tech
technology.” The types of industries where much of the R&D is
for Yadapting to the realization of an affluent way of life"
were the agriculture, forestry, and fisheries industry, B&%L; the
food products industry, 81%; the textile industry, 81%; and
transportation, communications, and public utilities, 76%. In
the types of industries that are deeply related to the
lifestyles of the nation’s people, the trend seen in the 1990s
is R&D for the purpose of realizing an affluent way of life. As
for "adapting to internatiocnalization," the most Fesponses Came
fraom the pharmaceuticals industry, 76%; the mining industry,
70%3 and the rubber products industry, 75%.




1

Looking at RBRUD divections according to the scale of
capitalization, there was not much connection between scale of
capitalization and RU¥D for the purposes of "higher—tech
technology" and "adapting to internationalization.” In contrast,
the response rate for "adapting to the realization of an
affluent way of life" gets higher as the scale of capitalization
gets larger: although 39% were corporations with "more than 1
billion yen and less than 5 billion ven," 76% of the
corporations with "more than 100 bhillion yen" gave this reason
for their R%D, which was much more than those high-
capitalization corporations that replied "higher—tech
technology” (Figure 3.

Figure 3. R%D Directions During the 1930s
(By Scale of Capitalization)
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(2) Level of Technology Related to the People’s Way of Life

In response to the question of whether the corporation’s level
of technology was adequate for the realization of an affluent
way of life in Japan, 26% replied "adequate," whereas 58%
replied “"more or less adeqguate,” and 11% replied "considerably
inadequate.” The result is that we cannot say that the
technology related to the people’s way of life is adequate
tFigure ).

As the reasons for an inadequate level of technology, 45% said
that it was "due to lack of specialired researchers,” 28% said
"because there were no problems in the existing route,” 16% said
"because there was not much need,” and 14% said "dus to




difficulties in developing technology.,

The greatest reason is
the shortage of resesarchers (Figure 53,

Figure 4. Level of Technology Related to People’s Lifestyles
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Figure 5. Reasons Why Technology Levels Are Inadequate
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(3) Obstacles in Technology Utilization

In response to the gquestion of whether or not there are times
when the regulatory or economic social system hinder the
utilization of technology, 9% said "often," 974 said
"gometimes, " 24% said "seldom," and 8% saad "hardly ever . We
can gather that there are some obstacles (Figure 6).

Figure 6. Obstacles in Technology Utilization
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Figure 7. Causes of Obstacles
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As the causes of obstacles in technology wtilization, 597 said
"economy, " 31% said "regulations," 7% said "differences in sense
of values," and 2% said "lack of power in public relations.” The
result is that the major cause of obstacles in the utilization
of technology is the existence of regulations and problems
having to do with economy.
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The types of industries where "economy'” got the largest response
were the plastic products industry, where 100% of the
corporations replied "economy”; and the steel industry, 83%. The
types of industries where "regulations" got the largest response
were the pharmaceuticals industry, 58%, and the construction
industry, 41i%.

Losking at the responses according to the scale of
capitalization, a trend is seen where the larger the scale, the
more corporations responded "vegulations" and the fewver
responded "economy” (Figure 7).

(4) Changes in Consumer Needs

In response to the questions of where the enmphasis was placed
during the 1980s and then during the 1990s from the viewpoint of
accommodating consumer needs, which are said to be continually
changing, 44% of the corporations surveyed said that during the
1980s they stressed "RF&D for the purpose of reducing costs";
19%, "E&D of high-value—-added products"; 16%, "development for
the purpose of mass production”; and 12%, "development for the
purpose of multi-variety, small-volume production.  During the
1930s, 71% of the corporations stressed "RLD of high-value—added
products”; 10%4, "development for the purpose of multi-variety,
small-volume production®; 8%y, "R&D for the purpose of reducing
costs”; and 1%, "development for the purpose of mass
production.” During the 1990s there was a tremendous increase in
FE&D for high-value—added products, and there were fewer

Figure 8. Changes in Consumer Needs
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corporations with the goals of cost-reduction and mass-
production, which were numerous during the 1980s (Figure 8). The
results supports the fact that industry has become more
advanced.

During the 1980s a relatively large number of corporations in
all types of industries emphasized cost reduction goals; in
particular, 75% of the corporations in the mining industry and
£5% of the those producing machinery for use in transport
stressed cost reduction. The types of industries where many
corporations stressed "RAD of high-value-added products" during
the 1980s were the publishing and printing industry, &67%, and
the pharmaceuticals industry, S7%. Then, during the 1330s, more
than 50% of the corporations in all industries emphasized "RED
of high-value-added products.”

(3) R&%D for Aiding the Elderly and Disabled

When asked whether &r not they are tackling the R¥D of products
that help to promote the participation in society of elderly and
disabled people, in a time when Japan is rapidly moving towards
an aged society, 32% of the corpovations suwrveyed said that they
"are tackling it" and €8% said that they "are not tackling it."

By type of industry, 78% of the pharmaceuticals companies, 71%
of the agricultural, forestry, and fisheries companies, and 5054
of the food products companies said that they are tackling the
FED of such products.

According o the scale of capitalization, the larger the scale
the higher the percentage of corporations that are tackling such
R&D; 76% of the corporations with more than 100 billion yen in
crapital replied that they "are tackling it" (Figure 3.

Figure 9. R&D for Aiding the Elderly and Disabled
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Furthermore, when we asked Lhe corporations that are tackling
such R%D what kind of R%D they are doing, 25% replied "health
apparatuses and health food"; 217, "walking, movement, and
nursing aids"; 1'9%, "medical examination and treatment
equipment”; and 10%4, "artificial bones and organs" (Figure 100,

Figure 10. R%D To Assist Elderly and Disabled People
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(6) R&D For Health Maintenance and Promotion

When asked whether they are carrying out RE2D that relates to
health maintenance and promotion, 31% of the corporations
surveyed replied "yes" and 69% rveplied "noo"

5% of the corporations in the food products industry, 867 of
the those in the agricultural, forestry, and fisheries industry,
and 817 of those in the pharmaceuticals industry replied that
they are carrying out such R&D.

According to the scale of capitalization, the larger the scale,
the higher the percentage of corporations carrying out such R&D.
Half of the corporations with more than 100 billian YEMn in
capital are carrying out E&D for health maintenance and
promoticon (Figure 11).

Furthermore, S50% said that the content of that RD was "health
foods and health drinks,” 14% said "health maintenance and
promation apparatuses, " and 14% said "health diagnostic
equipment” (Figure 132J.
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Figure 11. R&D For Health Maintenance and Promotion
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Figure 12. Areas of Health Maintenance and Promction R&D
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(7) Predicting the Spread of Home Automation

We asked the corporations whether or not they foresee home
automation permeating any further into people’s lifestyles. 384
of the corporations surveyed think that "it is a big market”;
12% think that "it will spread as long as there are special
needs such as households where there are bedridden elderly
people;" and 42% said that "it does not pertain to our
company” (Figure 13).
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Figure 13. Predicting the Spread of Home Automation
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By type of industry, 60% of the plastic products industry, 59%
of the communications, electronic and electric measuring
instruments industry, and 58% of the electrical machinery and
appliance industry think that "it is a big market."

By scale of capitalization, the larger the srale, the larger the
percentage of companies that think "it is a big market": 28% of
those with "more than 1 billion yen and less than 5 billion yven"
think so, whereas 61% of those with "more than 100 billion yen"
think so.

2. Improving Social and Urban Amenities
(1) Urban Construction and Technology

When asked if they are tackling R&D for the purpose of
increasing the safety and comfort of cities, 46% of the
corporations surveyed said that they are, and 34% said that they
are not.

By type of industry, the highest percentages of corporations
that are tackling such R%D are the mining industry, where 100%
of the corporations surveyed are undertaking this kind of RED;
the construction industry, 85%; and transportation,
communications, and public wtilities, 84%. By scale of
capitalization, the larger the scale, the higher the percentage
of corporations that are tackling such F&D; 238% of those with
"more than 1 billion yen and less than 5 billicn ven" are doing
s, whereas 82% of those with "more than 100 billicn yvyen" are
doing so (Figure 140,
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Figure 14, R&D For Urban Cultivation
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When the corporations that are tackling such RERD were asked what
kind of areas they are dealing with, 39% said "controlling
exhaust gas and noise pollution, wastewater treatment, and waste
treatment”; 204 said "technology for building high-rise living
spaces and the uwtilization of deep underground spaces"; 1684 said
"traffic system control and advanced information systems”; and
10% said "stable supply of energy and food" (Figure 133,

Figure 15. Areas aof R&%D for Urban Cultivation
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(2) Consideration Given to Environmental Preservation During
Product Design

With garbage and waste processing becoming a problem, when we

asked the corporations if they are conducting research related
to methods of processing and re-using products after they are

17




consumed, 3% replied that they are doing "research for all of
their products"; 32%, "research for some of their products”; and
0%, "very little or no research at all" (Figure 16). When the
corporations that responded with the latter twe answers ware
asked what they think about the disposal and re-use of their
products, 23% said "processing or re-utilization methods have
already been established"; 227 said "research on disposal and
recycling should be done in our company'; 17% said "our hands
are full with research related to products or competitive
strength"; and 9% said "the government showld development the
technology and take care of disposal (re-used).” This shows the
diversified ways of dealing with the issue tFigure 17).

Figure 16. Consideration Given to Environmental Preservation
During Froduct Design
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3. Corporations’ Social Contributions
(1) Exhibition Halls, Etc.

About 7% of the corporations surveyed have exhibition halls,
museums, or other such places related to ST that are open to
the general public texcluding showrooms) . The transportation,
communications, and public utilities industry was where the
largest percentage, 40%, of corporations have exhibition halls
and so forth; for other industries it was less than 20%. When we
asked the corporations that do not have exhibition halls and so
forth if they plan to set up such places in the future, there
were 9 companies (1%) with concrete plans to do so, and 43
companies (6%Z) that are looking into setting up suwch places.

As for the contents of the exhibition halls, 4394 are "about the
company’s technology"; 30% are "about the industry?e
technology"; and 16Y% are "about ST history and new technology"
(Figure 18).
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Az for the years when the exhibition halls first opened, 41%
opened "after 1985," and 29% "from 1975 to 1985." 70% of the
exhibition halls have been set up during the last 195 vears:
interest is gradually increasing (Figure 19).

(2) Support of Academic Societies, Etc.

Frivate corporations’ contributions to society is becoming an
issue. When asked what they think about donating to
universities, and supporting academic societies, symposia, and
so forth, 307 of the corporations surveyved said that it is "a
part of the company’s social activities'; 30% said that it is "a
way of activating research through raising the consciousness of
researchers”; 20% said that it is "a way of gathering
information”; and 8% said that they "do not carvy oult such
suppart" (Figure 200. Most of the corporations support academic
societies and so forth; their high level of interest is
apparent.

(3) Technical Fields of Personnel Employed

When asked what kinds of technical fields they intend to hire
personnel in for the purpose of strengthening their REXD power,
3B% of the corporations surveyed said "information, electronics,
and software"; 374 said "substances, materials, and processing"g
10% said "life sciences’; and 7% said "cities and construction, "
There were virtually no corporaticons that replied "humanities
and social sciences" (Figure 210,

The types of industries where a large percentage of the
corporations swrveyed replied "information, glectronics, and
software” were pulp and paper; precision machinerys;
communications, electronic and electric measuwring instruments;
electrical machinery and appliances; and machinery. Those where
many replied "substances, materials, and processing” were rubber
products, petroleum products and coal products, and oils and
paints. Those where many replied "life sciences" were
pharmaceuticals and food products.

On the other hand, when asked about their sources of personngl
other than new graduates, 73% said "male res archers," 3% said
"female researchers, " and 2% said "foreign researchers." As for
the employment of female researchers, there were no differences
due to scale of capitalization. But, the corpoarations with
larger amounts of capital enploy more foreign rvesearchers
(Figure Z2).
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Figure 22Z. Employment of Foreign Researchers

(3%
‘

1 - 5billion yen § - 10 billion yen {5 - 50 billion yen

(4) Development and Assessment of New Praducts

When asked whether they have special posts (organizations) that
research the social impact of a new product when it is being
developed, 11% of the corporvations suwveyed said that they
"have, " and 89% said that they "do not have" such poste.

The types of industries where there were large percentages of
corporations that have such posts were pharmaceuticals; food
products; and agriculture, forestries, and fisheries. By scale
of capitalization, 24% of the corporations with "more than 50
billion yen and less than 100 billion yven," and 18% of those
with "more than 100 billion yen" said that they do have such
posts. The corporations with larger amounts of capital are more
likely to have such posts.

{3) Bioethical Considerations

When we asked life-sciences-related corporations whether they
have ever taken bicethics into consideration during their EXD,
although 55% veplied "those kinds of prablems will not ocour
because biocethics does not pertain to our type of industry,”" 22%
said "we take it into consideration now and will do so in the
future, " and 18% said "we take bioethics deeply into
consideration.” It is apparent that in life-sciences-related
corporations emphasis is being placed on bicethical
considerations (Figure 23).
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Figure 23. Bioethical Considerations
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The Impact of Computers

When we asked computer-rvelated corporations if they evaluate the
impact of computers on society when they conduct RB&D, 40%
that "the impact is agreat, so we evaluate the effects of

computers while we conduct our development'; 26% said that
impact of computers is more positive than negative"; and 1
said that "although the impact is great, we cannot say that
there are negative effects" (Figure 243,

Figure Z4. The Impact of Computers
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(7) International Comparison of Technalogy

When we asked the corporations invelved with nine technologies,
which include "well-being equipment to assist elderly people,"
"methods for designing comfortable living spaces," and
"household electrical products,” what the level of their
technology is in comparison with other countries, 604 of the
corporations invalved with "household electrical products” said
"we are ahead of the U.S8. and Europe"; and 69% of those involved
with "well-being sguipment to assist elderly people" said "we
are behind the U.S5. and Europe." As for the other SEVEn
technologies, most of the corporations replied "same as the U.S.
and Europe." 0Of those, there were comparatively large numbers of
corpovations involved with "technology for preventing
environmental pollution” and "information and communications
equipment” that said "we are ahead of the U.5. and Europe"; and
there was a comparatively large number of corporations invol ved
with "methods for designing comfortable living spaces" that
replied "we are behind the U.3. and Europe" (Figure 25).

4. State of Technology Trade
(1) Amounts of Technology Trade

As for the technology trade between Japanese corporations and
foreign countries, where patents, know-how, technical guidance,
and so forth are supplied and received, exports totaled 107.5
billion yen C(amowunt received), and imports totaled 101.3 billicn
yen Camount paid out).

Exports were the highest for the automobile industry, electrical
machinery and appliance industry, and the steel and iron
industry. The types of industries with the largest amount of
imports were electrical machinery and appliances, and machinery
for non-automotive transport use. Trade balances
(exports/imports) were very favorable for the automobile
industry and the steel and iron industry (Figure 262, According
to scale of capitalization, large corporations are at the center
of technology exports; those with more than S0 billion yen in
capital account for S8% of the total amount of techrnol oy
exports. Large corporations are not as central in technoloagy
imports: corporations with more tham 10 billicon yen and less
than 30 billion yen account for 44% of the tetal amount of
technology imports; those with more than 50 billicn ven, 3474,

Also, the estimated total amount of offsets of technology trade
axports and imports based on crosg-licensing contracts was 5.4
billicn yen, which was about 2.6% of the technology trade amount
(the total amount of exports and importes). By type of industry,
pharmaceuticals, and electrical machinery and appliances
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accounted for 69% of the estimated total amount of offsets; by
scale of capitalization, this was concentrated in corporations
with more than 10 billion yven and less than 350 billion yen (78%)
(Figure 27).

Figure 26. Technology Trade, and Technology Exports and Imports
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(2) State af Technology Trade BRalance

When asked about the state of technology trade balance with
respect to theilr principal businesses and their new enterprises,
in their principal lines of business, 46% showed a favorable
trade balance; 40%, unfavorable; and 14%, balance. In their new
enterprises, 33% had an unfavorable trade balance; 27%, balance;
and 17%, a favorable trade balance. In comparison with the
principal line of business, a trend is seen where corporations
loaok overseas for technology when they launch new enterprises.
Incidentally, in the overall technology trade balances for both
original business and new enterprises combined, 5304 of the
corporations imported move than they ewxported; 41% exported
more; and 9% showed a balance (Figure 28).
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Alsc, when we asked those corporations that had unfavorable
technology trade balances for the entive company why they
imported more than they exported, 53% said "because historically
foreign countries have had the bhasic patents"; 28974 said "because

of business restructuwring”; and 4% said "there is no room foor
basic research in our company." We shall take this te be the
state of viscious competition over technol ogy development within

Japan, together with the important role that foreign patents
play, even today, in the basic technology of the industrial
world (Figure 29,

(6) Forms of Technology Trade Transactions
We asked corporations which of five forms Cpatents, " "know-

how, " "designs, trademarks, "copyrights, " and "other") their
technology trade transactions take when they make actual

contracts, and in what order are the largest amounts of money
paid or received (valid responses from 245 companies maded.

In connection with technology @xports, 243 companies (70%) said
that most of their transactions were in the form of krnow-hows
and 93 companies (27%), patents. Technical guidance and other
such exports of technical know-how are more central than
patents, which are aofficial intellectual property (Figure 30).

On the other hand, in connection with technology imports, 188
companies (34%) said that more of theirtransactions were in the
form of patents; 146 companies (4270, know-how. In comparison
with exports, there are more technology imports invoalving
patents (Figure 31).
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IV. Aggregate Results of Survey
I. Summary of Corporations That Responded To Survey

1. Sales and Research Expenditures

Research Expenditures/Sales Table

By type of industry

, A B =

Total 1,900,456 5,645,625 2.97
(1) Mgriculture, forestry, fisheries 18,253 " 4,611 .25
(2) Mining 3,572 4,999 1.39
(3) Construction 230,247 144,699 .62
(4) Food products 117,485 130,227 1.10
(5) Textiles -+ 41,786 82,575 1.97
(6) Pulp and paper 21,460 25,893 1.20
() Publishing and printing 22,428 31,054 1.38
(8) General chesicals 71,421 326,643 4.57
(8) Oils and paints 9,757 33,756 3.45
(10} Pharmaceuticals 34,065 317,080 9.30
€11) Other chesicals 39,741 151,263 3.80
(12) Petroleus & coal products 91,280 82,851 .80
{13) Plastic products 40,650 141,977 3.48
(14) Rubber products 16,345 67,066 4,10
(15) Cerasics 22,675 86,628 3.82
(16) Steel sanufacturing 128,300 281,773 2.21
(17) Nonferrous setals 42,389 92,464 2,18
(18) Metal products 24,573 32,443 1.32
(19) Machinery 56,466 156,393 2.6
(20) Electrical sachinery & appliances 220,956 1,093,980 4.95
(21) Communications/electronic/electric instrusentation 95,769 739,070 7.71
(22) Automobiles 236,253 939,019 3.97
(23) Dther sachinery for transport 36,849 128,916 3.49
(24) Precision sachinery 29,152 177,151 6.07
(25) Other afg. industries 11,382 45,226 3.87
(26) Transportation, comsunications & public utilitins 230,075 308,560 1.34
(27) Bther kinds of industries 1.127 9,308 1.30

Research Expenditures/Sales Table

By scale of capitalization

A 5] [
Total 1,900,456 5,645,625 2.91
(1) 1 -5 billion yen 281,815 382,412 1.35
()5~ 10 billion yen 142,650 329,131 2.30
(3) 10 - 50 billion yen 527,021 1,528,341 2.89
(4) 50 - 100 billion yen 310,554 878,243 2.82
(5) 100 billion yen 638,416 2,527,498 3.95

fA: Sales
(100 million yen)
: Research Expenditures
(million yen)
Research Expenditures/Sales (1)

(=~

o
an
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2. RED Expenditures By Natwre of RE&D

R&D Expenditures By Nature of

By type of industry

Classification A I

TOtal 5,645,625 374,847
(1) Mgriculture, forestry, fisheries 4,611 460
(2) Mining 4,999 182
(3) Construction 144,699 7,087
(4) Food products 130,227 17,768
(5) Textiles 82,575 926
(6) Pulp and paper 25,893 1,870
(7) Publishing and printing 31,054 3,345
(8) General chesicals 326,643 38,593
9} Bils and paints 33,156 1,877
(10) Pharmaceuticals 317,080 62,546
{11) Other chemicals 151,263 19,583
(12) Petroleus & coal products 82,851 11,310
(13) Plastic products 141,977 2,392
(14) Rubber products 67,066 1,658
(15) Cerasics 86,628 4,845
(16) Steel sanufacturing 291,713 27,467
(17) Nonferrous setals 92,464 5,395
(18) Metal products 32,443 507
(19) Machinery 156,393 4,520
(20) Electrical machinery & appliances 1,093,380 39,150
(21) Cossunications/electronic/electric instrusentation 739,070 48,465
(22) Autosobiles 939,019 37,670
(23) Other sachinery for transport 128,916 6,918
(24) Precision sachinery 177,151 11,171
(25) Other afg. industries 45,226 8173
(26) Transportation, comsunications & public utilities 308,560 17.804
{27) Other kinds of industries 9,308 455

R&D Expenditures By Nature of

By scale of capitalization

Classification a B
Total 5,645,625 374,847
1) 1 -5 billion yen
(2 5 - 10 billion yen 335,15? %71382
{3) 10 - 50 billion yen 1,528, 341 133,202
14) 50 - 100 billion yen 878,243 46,485
(5) > 100 billion yen 2,527,498 150, 052

A: Research expenditures
(aillion yen)

B: Basic research expenditures
(aillion yen)

C: Applied research expenditures
(aillion yen)

I: Developmental research expenditures
(aillion yen)

31

1,029,761

.921
1,203
28,334
46,147
4,591
5,274
9,036
99,364
10,838
82,428
49,734
22,521

1,099,761

61,077
72,610
314,691
204,899
446,484

rR&D

D

3,536,501

3,536,501

271,043
201,883
944,722
570,274
1,548,879



3. Numbers of Employees and Full-Time Researchers

Number of Full-Time Researchers/
Number of Employees Table

By type of industry

A B c

Total 3,188,950 189,505 5.94
(1) Mgriculture, forestry, fisheries 14,002 235 1.67
2) Mining 3,562 135 3.79
(3) Construction 277,696 5,117 1.84
() Food products 154,638 4,801 3.10
(S} Testiles 44,466 1,297 2.91
(6) Pulp and paper 31,606 1,053 3.33
(1) Publishing and printing 32,926 1,302 3.95
(8) General cheaicals 114,230 14,042 12.29
(9) Dils and paints 11,866 1,498 12.62
(10) Pharsaceuticals 88,762 8,614 9.70
(11) Other chesicals 60,021 7,063 11.76
€12) Petroleun & coal products 32,690 1,902 5.81
{13) Plastic products 22,822 1,554 6.80
(14) Rubber products 37,497 2,525 6.73
(15) Cerasics 51,875 2,840 5.46
(18) Steel sanufacturing 197,042 5,358 2.1
(17) Monferrous aetals 66,127 2,811 4.40
(16) Metal products 61,414 2,119 . 3.54
(19) Machinery 139,623 6,563 4.70
(20) Electrical sachinery & appliances 336,141 37,685 11.21
(21) Communications/elect:onic/electric instrusentation 236,048 32,301 13.68
(22) Autosobiles 357,248 29,036 8.12 "
(23) Other sachinery for transport 84,373 5,494 6.51
(24) Precision sachinery 76,674 8,204 10.69
(25) Other sfg. industries 31,211 1,522 4.87
(26) Transportation, comaunications & public utilities 608,816 3,826 .62
(27) Other kinds of industries 16,474 438 2.65

Number of Full-Time Researchers/
Number of Employees Table

By scale of capitalization

A B C
Total 3,189,950 189,505 5.94
{) 1= 5 billion yen 343,057 17,765 5.17
{2) S - 10 billion yen 315,829 15,216 4.81
3 10 - 50 billion yen 960,130 61,179 6.37
(4) 50 - 100 billion yen 484,073 29,593 6.11
(5) ) 100 billion yen 1,086,861 65,752 6.04
A: Nuaber of employees
{people)
B: Number of full-tise researchers
(people)

C: Nuaber of full-time researchers/Nuaber of employees (1)
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4. Number of Full-Time Researchers and R4¥D Expenditures

Research Expenditures/

Number of Full-Time RFResearchers

By type of industry

A B ¢

Total 189,505 5,645,625 2,979.14
(1) Mgriculture, forestry, fisheries 235 4,611 1,962.12
() Mining 135 4,999  3,702.96
(3) Construction 5,117 144,693  2,827.80
() food products 4,801 130,227 2,712.49
() Textiles 1,297 82,575 6,366.61
(6) Pulp and paper 1,053 25,893  2,458.97
(7) Publishing and printing 1,302 31,054 2,385.08
(8) General cheaicals 14,042 326,643 2,326.18
€9) Qils and paints 1,498 33,756 2,253.40
(10) Pharsaceuticals 8,614 317,080 3,680.98
(11) Other chesicals 7,063 151,263 2,141.62
(12) Petroleus & coal products 1,902 82,851 4,355.99
€13) Plastic products 1,554 141,977 9,136.22
(14) Rubber products 2,525 67,066 2,656.07
(15) Cerasics 2,840 86,628 3,050.28
(16) Steel aanufacturing 5,358 291,173 5,445.55
(17) Wonferrous setals 2,911 92,464  3,176.36
(18) Netal products 2,179 32,443 1,488.89
(19) Machinery 6,563 156,393 2,382,94
(20) Electrical machinery & appliances 37,695 1,093,980 2,902.18
(21) Comaunications/electronic/electric instrusentation 32,301 739,070 2,288.07
(22) Autoscbiles 29,036 939,019 3,233.98
(23) Other machinery for transport 5,494 128,916 2,346.48
(24) Precision sachinery 8,204 177,151 2,159.32
(25) Other afg, industries 1,522 45,226 2,971.48
(26) Transportation, comsunications & public utilities 3,826 308,560 8,064.81
(27) Other kinds of industries 438 9,308 2.125.11

Research Expenditures/
Number of Full-Time Researchers
By scale of capitalization

Total

189,505 5,645,625 2,979.14
(1) 1 -5 billion yen

2) 5~ 10 billion yen 17,765 382,412  2,152.61
(3) 10 - $0 billion yen 15,216 . 329,131 2,163.05
(4) 50 - 100 billion yen 61,179 1,528,341 2,498.14
(5) ) 100 billion yen 28,593 878,243  2.367.73

65,752 2,527,438  3,843.98

: Number of'enpluyees
{people)
: Number of full-tise researchers
(people)
C: Nuaber of researchers/Nusber of employees (X)

T
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3. Number of Patents Held and Number of Foreign Researchers

Total

By type of industry

99
(2
3
{4)
(5
()
n
(8)
&)
(10
(n
(2
(1
{14
(15
(16)
(17
(18)
{19
(20
n
(22
(23)
(24)
(29
(26)
an

By scale of capitalization

(0
(2
3
(4)
M

Agriculture, forestry, fisheries
Mining

Construction

food products

Textiles

Pulp and paper

Publishing and printing

General chemicals

fils and paints

Pharmaceuticals

fther chemicals

Petruleua & coal products
Plastic products

Rubber products

Ceramics

Steel manufacturing

Nonferrous metals

Metal products

Machinery

Electrical machinery & appliances

Communications/electronic/electric instrumentation

Automobiles

Dther sachinery for transport
Precision machinery

Other afg. industries

Transportation, comaunications & public utilities

Other kinds of ipdustries

1 - 5 billien yen

5 - 10 billion yen
10 - 30 billion yen
30 - 100 billion yen
> 100 billion yen

Nuaber of Nuaber of Nusber of
Patents Held Patents Held Foreign
Outside Japan  Researchers
548, 486 231, 357 302
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Consumption Tax Financial Processing

By type of industry A B (4 D
Corporations that responded
Frequency {total value) / distribution ratio gg; ;gg 00 g%g 6.2 }gg 13.74
(1) Mgriculture, forestry, {isheries 7 1 5 71.43 2 28.517
B Maith i 4 4 4 100.00 0 0.00
@ Fool rod;m 87 T4 67 80.54 1 9.46
(5) Tum:u 55 45 - 38 84,44 1 15.56
21 19 19 100.00 0 0.00
(6) Pulp and pager 15 11 10 90.91 1 9,09
() Publishing and printing § 6 5 100.00 0 .00
(8) General cheicals 53 53 43 81. 13 10 18.87
(9) Dils and paints 13 g 8 88. 89 1 11 : 11
(10) Pharmaceuticals 37 34 29 85 : 29 5 14 ! 71
(11) Other chesicals 41 40 34 85.00 6 15. 00
(12) Petroleus & coal products 20 18 17 94 ) 44 1 5' 56
(13) Plastic products 15 15 12 80.00 3 20. 00
a4 lubb!! products 8 17 5 71 . 43 2 : 28' 57
(s) Ceranics _ 27 27 22 81.48 5 18.52
(16) Steel sanufacturing 43 36 30 83.33 6 16.67
(17) Nonferrous metals 31 26 25 96 . 15 1 ' 3' 35
(8} Metal products 32 21 24 88.89 3 1.11
(19) Machinery . . 64 51 42 82.35 ] 17.65
120} Electrical wachinery & appliances 78 12 60 83.33 12 16.67
(21) Cossunications/electronic/electric instrusentation 37 30 28 93: 33 2 G' 67
(22) hutonobiles 45 39 33 84.62 6 15: 38
(23) Other machinery for transport 21 20 15 75.00 5 25.00
(24) Precision sachinery 19 18 18 100' 00 0 0' 00
(25) Other efg. industries 12 g 9 100' 00 0 0' 00
(26) Transportation, cossunications & public utilities 25 21 16 76. 19 5 23' 81
(21) Dther kinds of industries 11 10 9 90: 00 1 10:00
Consumption Tax Financial Processing
A B C D
By scale of capitalization o
. ‘837 728 628 100

Corporations that responded . 837 728.00 628 86.26 100 13.74
Fraquency (total value) / distribution ratio .

- 344 305 211 88.85 34 11.15
[$)) 1'55{"1_0"1“' 111 153 126 82.35 21 17.65
(2 5 - 10 billion yen 237 204 178 87.25 26 12,75
(3) 10 - 50 dillion yen 45 40 34 85.00 6 15.00
(4) 50 ~ 100 billion yen 34 26 : 19 73.08 1 26.92

(5) ) 100 billion yen

A: Corporations that responded
B: Frequency (total value)

C: Not including tax

D: Including tax
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V. @Questionnaire
Nanagement and Coordination Agency Approval No.

Recognized Time Liait: Until 31 August 1990

Survey Buestionnaire on Research Activities by Private
Corporations

This questionnaire will only be used for statistical
purposes, so please fill it in with true information.

Science and Technology Policy Bureau, Science and Technolegy Agency
1. Flease enter general information about your company below,

(3) Company Name

Name of person (Division and section names)
filling out (Your name)
questionnaire  {Telephone nuaber)

(4) Type of industry (Note 1) __
{3) Capital (as of 31 March 1990) ¥ 100 million yen
(7) FY1989 sales ¥ 100 million yen

FY 1989 RAD expenditures (Note 2)
{12) Total — aillion yen
(13) Basic research expenditures — million yen
(14) Applied research expenditures ——. aillion yen
(13) Developaental research expenditures — nillion yen
Consumption tax accounting: 1. After tax 2. Including tax

(16) Total number of esployees (Note 3) __ people
(17) Number of full-time researchers (Note 4) _ people
(20) Foreign researchers among these (Note 5) —  people

(18) Number of patents held (for technology that your company
developed; nuaber as of 31 March 1990) __ patents

({19) Nusber of these that are held in foreign countries ___ patents)

Remarks (change of address, address report should be forvarded to, and any other information about how to
make contact you)
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Note 13 For the classification of the type of industry, select
from the table below the type of industry that corresponds to
the product items for which your company had the highest sales
in FY1289, and enter that number.

Note 2) ERD ewpendituwres means the total amount of RED-related
personnel expenses, materials costs, purchasing costs of
tangible fived assets, and other expenses. Enter the amounts of
all the expenses pertaining to the following items:

Basic research

This means research that does not directly involve special
application or use but is for the purpose of forming hypotheses
and theories; or, theoretical or experimental research that is
carvied out for the purpose of gaining new knowledge about
phenomena or obhservable facts.

Appl ied research

This means research that uses the knowledge discovered through
basic research, establishes specific objectives, or ascertains
the possibility of practical application of that knowledge; or,
research that searches for new ways to adapt existing methods
that have already been put to practical use.

Developmental research

This means research that introduces new materials, devices,
products, systems, processes, eto., and that utilizes the
knowledge gained from basic research, applied research, and
actual experiments; or, research aimed at improving existing
materials, devices, products, systems, processes, eto.

Note 3) Enter the total number of employees, executives, etc.,
that have been employed for at least one month.

Note 4) This means people who have complete university
(excluding Junicr colleged couwrsework (or those with at least an
equivalent level of specialized knowledge) and who have at least
two years of research experience; or, people who are carrying
out research on special themes and have been employed for at
least one month.

Note 5) Foreign researchers means researchers of nationalities
other than Japanese who have an employment contract for at least
cne month and who are engaged in research activities; this does
not include people engaged in the corporation’s joint research,
training, or other such activities (same as the previous year’s
surveyl. Other conditions are the same as in Note 4 above.
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Note &) Registered patents; does not include utility madel,
design, or trademark rights. Incidentally, this does not include
patents for which the continuation pericd of patent rights has
been exceeded (for Japan, 15 years after the date on which the
application was announced.?

Also, "number of foreign patents held" means patents that are

registered in countries outside of Japan; if the same patent is
registered in several countries, this means the total number of
patents in all of the individual countries.

Nuaber Type of Industry

{ Agriculture, forestry, fisheries

2 Mining

3 Construction

4 Food products

3 Textiles

& Pulp and paper

7 Publishing and printing

8 Fertilizers, inorganic and organic chemicals, synthetic fibers
9 -DBils and paints '

10 Pharmaceuticals

i Chemical industries other than 8 - 10

12 Petroleus products & coal products

13 Plastic products

14 Rubber products

15 Ceramics

16 Steel and iron manufacturing¥

17 Nonferrous metals

18 Metal products

19 Machinery

yii] Electrical machinery & appliances

2 Comaunications, electronic & electric measuring instruments
22 Automobiles

23 Machinery for non-automive transport use

ri} Precision machinery
25 Manufacturing industries other than 4 - 24
2% Transportation, comsunications, & public utilities
27 Other kinds of industries
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1I. New Demands on R&D Activities
(1) Actively adapting to consumers from a social standpoint

Question 1. As changes ocour in the structure of society, what
is emphasized in your company’s Ru:D policies for the 193087
Circle up to two of the following numbers that correspond to
YOUY answers.

€210 E&D Divections from the 1990¢
Adapting to internationalization
Higher—-tech technology
Adapting to the realization of an affluent way of life
Fesearch exchange,with universities and national labs
Dther

L) B3 o 3R

%
s L]

]

Duesticon 2. Do you think that your company’s technology is
adequate for the realization of an affluent way of life in
Japan® Circle one of the following numbers that corresponds to
Yoy Answer .

(22 # Level of Technology Felated to the FPeople Lifestyle
1. Adeguate

7. More or less adequate

3. Considerably inadequate

4. Other

We ask those who answered 2. or 3. @

Why is the level of your company?s techrnology
inadegquate? Circle one of the following numbers that
corresponds to your answer.

(227 # Reasons Why Technology Levels Are Inadeguate
1. Not much need
2. Lack of specialized researchers
2., Difficulties in technology development
4, No problems in existing route
5. Other

Duestion 3. Even if superior technology is developed, doo you
think there are times when the social system becomes an obstacle
in the utilizatioin of technology? Circle one of the following
numbers that corresponds to your answer.

(747 # Obstacles in Technology Utilization
1. Often
. Somet imes
3. Seldom
4, Hardly ever
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We ask those corporations that answered 1. or 2. :

Concretely, what causes those obstacles? Circle one of
the following numbers that corresponds to your answer.
C25) Causes of Obstacles
Fegulations
Economy
Differences in sense of values
Lack of power in public relations
Other

= () RO dE

i

Buestion 4. Consumer needs are said to be continually changing.
With respect to your company’s major consumer-—or iented products,
how did the emphasis of your company's RD change during the
1980s and then during the 1990¢ to adapt to consumer needs? .
Circle one number in each columm that corresponds o your

answer . : :

# Changes in Consumer Needs C26)_1980s (2712 1990«

1. R&D for cost reduction B 1 1

Ef'Develmpment for mass production = &

3. Development for multi-variety, 3 3
small-volume production ‘

4. R%D of high-value-added products & 4

9. Hardly any change 5 S

Question S. It is said that Japan is rapidly moving towards an
aged society; is your company tackling the R&D of products that
help to promote the participation in gsociety of elderly and
digabled people? Dircle one of the following numbers that
corresponds o your answer. :

(28) # RED for Aiding the Elderly and Disabled
1. Are tackling it
2. Are not tackling it

(2Ey # Assisting Elderly and Disabled Feople
1. Walking, movement, and nursing aids
e Artificial bones and organs
3. Medical examination and treatment egquipment
4. Health apparatuses and health food
5. Other :

101



Duesticn 6. The health boom is said to be flourishing; is your
company carrying out R&D that relates to health maintenance and
promotion? Circle one of the following numbers that corresponds
to your answer .

(207 # R%D For Health Maintenance and Fromotion
1. Are carrying out

. Are not carrvying out

(317 _# Areas of Health Maintenance and Promotion FE&D
1. Health foods, health drinks
2. Health diagrnostic equipment
2. Health maintenance and promotion apparatuses
4. Other

Question 7. In carrying out BE2D, do you foresee home automation
permeating any further into peaople’s lifestyvles? In this case,
heme automation means freely manipulating various household
electrical devices through telephones and remote control

to save on outside help. Circle one of the following numbers
that corvesponds to your answer .,

(87 #  Predicting the Spread of Home Automation
1. It is a big market
Z. Cannot expect it to spread because of the small living
quarters in .Japan
3. It will be popular in special cases such as househalds
where there are elderly people sleeping

4, Desire will wane because of consumer health
indications
5. Does not pertain to our company

&. Other
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C2) Improving Social and Urban Amenities

Buestion 8. Is your company tackling any special R%D for the
purpose of increasing the safety and comfort of cities? Circle
ocne of the following numbers that corresponds o your answer.

(332 _#_ Urban Construction and Technolaogy
1. Are carvying out
2. Are not carrying out

(347 _# Areas of RUD for Urban Cultivation
1. Traffic system control and advanced information
systems
2. Technaology for building high-rise living spaces,
utilization of deep underground spaces
3. Controlling exhaust gas and noise pollution,
wastewater treatment, and waste treatment

4. Stable supply of energy and food
J. Preventing natural disasters
&. Other

Buestion 9. With garbage and waste processing becoming a
problem, is your company conducting research related to methods
of processing and re-—-using products after they are consumed?
Circle one of the following numbers that corvesponds to your
answer .

(35)_# Consideration Given to Environmental Freservation
During Froduct Design
1. Fesearch for all of ouwr products
Z. Research for some of our products
3. Little or no research at all
4. Other

We ask those corporations that answered 2. ar 2. :
What does your company think about the disposal and re-use
of your products? Circle one of the following numbers that
corresponds to your answer.
(36) #_ Disposal and Re-Use of Froducts
1. Processing or re-utilization methods have
already been establ ished
Z. Research on disposal and recycling should be
done in our company
3. The firms that produced the raw materials
should handle it
4. Our hands are full with research related to
products or competitive strength
S« The government should development the technolaogy
and take care of disposal (re-use)
&. Does not apply to our company
7. Dther
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(3) Carrying Out Fublic Contributions

Puestion 10. Does your company have exhibition halls, museums,
or other such places related to 8%T that are open to the general
public? However, this does not include showrooms or other such
places where the main objective is to display products. Circle
one of the following numbers that corresponds to your answer.

(372 #__Exhibition Halls, etc.
1. Do have
2. Do not have

(38 #

. Doncrete plans to set up such a place

. Looking into setting up such a place

« Not looking into setting up such a place

0 b o

Answer the following about the content, opening year, and»
yearly number of visitors to youwr company’s exhibition
halls, etc.

(39)_# Contents of Exhibition Halls, etc.
1. About S%T history and new technology
2. About the company’s technology
3. About the industry’s technology
4. Other

0 Year of Opening
Before 1955
1955-1965
1365-1375
1975-1989

Since 1985

ISR I A o

110

*

Yearly Number of Visitors
tJanuary — December 198%9)
Less than 1,000

1,001 - 5,000

3,001 - 10,000

10,000 - 50,000

50,000 - 100,000

More than 100,000

B8 by o—

n
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Guesticn 1i. With the increasing demand for private
corporations’ social contributions, what does youwr company think
about SUT-related donations to universities and support of
academic societies, symposia, etc? Divole one of the following
numbers that corresponds to your answer.

Support of Academic Societies, Fto.

€320 H# ;
1. It is & part of the company’s social activities

20 It is a way of activating research through raising
3. the consciousness of researchers ,

4. For the further development of the industry

5. It is a way of gathering information

G It improves the company’s image

7. We do not carry out such support

8. Other

Buesticon 12. In order to strengthen your company’s E&XD power,
from what kinds of technical fields do yvou intend to hire
personnel? Circle ong of the following numbers that corresponds
to your answer .,

€43) # Technical Fields
1. Information, electronics, software
. Substances, materials, processing
3. Life sciences | L : .
<. Environmental preservation, pollution prevention
5. lifestyle, education, cultureTraffic, transport
€. Traffic and transportation
7. Communications
8. Cities, construction
3. Humanities, social sciences
10, Other

Alss, as the sowrces of personnel other than new graduates, what
kind of people do you intend to hire? Dircle one of the
following numbers that cque&pahd% L YOULY  AnsSwer .

34y # Soowrces of Fersonnel
1. Male researchers
2. Female researchers
3. Foreign researchers : ,
4. Do not consider sources other than new graduates
5. Other

105



Question 13. Does your company have special posts
(organizations) that carry out research on the aocial impact
(technology assessment ) of a new product when it is being

devel oped? Circle one of the following numbers that corresponds
Lo your AnNSwer . ' '

45y #  Develapment and'A5QE$am§nt of New Products
1. Have ’
2. Do not have

(We ask corporations involved with the life sciences the
following question.?

Has your company ever tahén bicethics into consideration during
F&D? Also, do you think it will be taken into consideration in
the future? '

Incidentally, bicethics in this question means that which,
together with brain death, organ transplants, arnd male and
female divisions, influences the dignity of a human being, and
the way of human beings’ thinking and living.

(36) #  Bioethical Considerations
. Biocethics taken deeply into consideration
2. Sometimes taken into consideration
. Not taken into consideration now but will be
in the future v »
4. Biomethics does not pertain to the type of industry,
s such problems will not ocour
5. Other

1] 3

[

(We asked Cmrpmfatimﬁs involved with the computers the following
gquestion.) '

Computers are entering every nook and cranny of society. Does
your company evaluate the impact of computers on society when
you conduct ERD?

(473 # The Impact of Computers
1. A great impact, so we evaluate the effects
of computers while we conduct our development
Z. A great impact, but cannot say effects are negative
3. Not much impact at present stage
4, Impact is more positive than negative
5. Impact is little enough that it can be ignored, so we
do not evaluate it
&. Other
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Question 14. If youwr company has been involved with the
following technologies, what is the level of your technology in
comparison with that of other countries? For the item that
applies, circle one of the numbers that corresponds te your
answer,

(Selecticns) - o
1. Ahead of the U.S. and Euraope

2. Bame as the U.5. and Europe
3. Behind the U.S. and Europe

International Comparison of Techrnology

1. Well-being equipment for the elderly | ; t48) 1 =z 2
2. Methods for designing comfortable living spaces (49 1 2 23
3. Household electrical products 50y 1 2 3
4. Information and communicaticns equipment 31 1 2 3
9. Public works and construction technology. that - (52 {1 2 3
takes disaster prevention and views
inte consideration '
&. Traffic and transportation contral systems t53y 1 2 3
7. Technology for preventing environmental : (54 1 2 3
pollution | . : . _
8. Medical treatment equipment o ‘ SeEsy 1 2 2
J. Evaluating the impact of the company’s B =1 =% B B R

products on society

II1I. State of Technology Trade

Buestion 1. In connection with technology trade in recent years,
many cross-licensing contracts are said to have been signed.
Enter the amount of your company’s‘téchnmlmgy trade during
FY13989, and the approximate percentage of technology trade that
cross-licensing contracts account for when you estimate those
amounts (i.e., the amount that your technology trade is reduced
by as a result of cross licensing).

Amount of technology trade , ' ,
Exports (amount received): » . % 10,000 yven (572
Imports (amount paid out): . % 10,000 yen (58D

Estimated amount of cross—licensing cmntractﬁlfpevmentage of the

sum of technology trade exports and imports)s A 3 B
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Duestion 2. In the statistics on technology trade, income and
expenditures have stayed at about the same level over the past
few years; with respect to new contracts, too, there have been
deficits in FY1987 and FY1988. Cirvcle the number that
corresponds to the state of your company’s technology trade. In
the rase where your company has a deficit for the entire company
(i.e., both new undertakings and your reqular line of business),
circle one or two reasons for that deficit.

State of technology trade
Entire company (60

Evports excesd imports

1.

P Balance

3. Imports esceed evports
Frincipal line of business (&1 1. Exports exceed imports

Balance
Imports exceed exports
Exports exceed imports
Balance

- {3 b
2 1 3 =

New undertakings (632)

3. Imports exceed exports

(New undertakings in this guestion means new businesses outside
of your company’s principal business, in which your company has
recently started making inroads or plans to make inrcads.)

(63) # Feascons for Excess of Ioports Over Ewports in
Technology Trade
1. Historically foreign countries have had the
basic patents
Z. Business restructuring
3. No voom for basic wearch dn ouwy company
4. Due to tough competition from obther domestic
companies, we look overseas
S. Policy of basically not selling our technology
to othery companies
£. Price of overseas technology higher than Japan's
7. Recent appreciation of the Japanese yen
8. Other

Question 2. With respect to technology trade, in what order are
the largest amounts of money paid or received for "patents, "
"Enow-how, " "designs, trademarks,” and "eopyrights"?

Exports (64) Imports (B3}
Fatents
Ernow-how
{technical guidance, stc.)
Designs, trademarks
Copyrights
Other ¢ 3

Thank you for yvouwr cooperation.

- END -
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